
 1   
 

KINETOTERAPIE/PHYSIOTHERAPY 
 

 
 
 
Coordinators: 
Vasile Marcu 
Mirela Dan 
 
 
 
 
 

 
Authors:

Radu Bogdan 
Angela Bucur 

Mircea Chiriac 
Doriana Ciobanu 

Dana Cristea 
Mirela Dan 
Dorina Ianc 

Isabela Lozincă 
Vasile Marcu 

Corina Matei 
Petru MărcuŃ 
Zoltan Pasztai 
Elibeta Pasztai 
Vasile Pâncotan 

Petru PeŃan 
Valentin Serac 

Carmen Şerbescu 
Emilian Tarcău 

 
 
 
University of Oradea specialists’ contribution to the project 2004 RO/04/B/P/PP 17 

5006 / Training Center for Health Care, Prophylactic and Rehabilitation Services 
 

         
 
 
 
UNIVERSITY OF ORADEA PUBLISHING HOUSE, 2006 
 



 2   
 

      ABOUT THE AUTHORS:   

1. RADU BOGDAN - Teaching Assistant, Medical Doctor. Competency Domains: Anatomy, 
Physiology, Semiology, E-mail : dr_radubogdan@yahoo.com  

2. ANGELA BUCUR – Lecturer, PhD Student, Medical Doctor. Competency Domains: Physiology, 
Physiology of Effort. E-mail : bcrangela@yahoo.com  

3. MIRCEA CHIRIAC - Lecturer, PhD Student. Competency Domains: Bases of Physical Therapy, 
Techniques and Methods in Physical Therapy, Treatment objectives in Physical Therapy, E-mail: 
chiriac_mircea_adrian@yahoo.com  

4. DORIANA CIOBANU - Teaching Assistant, PhD Student. Competency Domains: Electrotherapy, 
Physical Therapy in Cardiovascular Disorders, Physical Therapy in Obstetrical-Gynecological 
Diseases, Prevention in Physical Therapy E-mail : doriana_ciobanu@yahoo.com  

5. DANA CRISTEA - Teaching Assistant, PhD Student. Competency Domains: Physical Education 
and Sport, Physical Exercise, E-mail: cr_reli@yahoo.com  

6. MIRELA DAN - Lecturer, PhD since 2005, Competency Domains: Occupational Therapy, 
Adapted Physical Activity, Hydrotherapy, Thermotherapy, E-mail : kineto2004@yahoo.com  

7. DORINA IANC - Teaching Assistant, PhD Student. Competency Domains: Biomechanics, 
Techniques and Methods in Physical Therapy, E-mail: dorina.ianc@yahoo.com   

8. IZABELA LOZINCÄ‚ - Senior Lecturer, PhD since 2004, Competency Domains: Physical 
Therapy in the Respiratory System (including Surgery Rehabilitation), Metabolic, Digestive and 
Cardiovascular Disorders, Psychology, E-mail: kineto2004@yahoo.com  

9. VASILE MARCU - Professor, PhD since 1981. Competency Domains: Sport Psychology, 
Educational Psychology, Physical Therapy, General Pedagogy, Special Psycho-Pedagogy, 
Assistance of Persons with Special Needs E-mail: vmarcu@uoradea.ro  

10. PETRU MÄRCUł – Lecturer, PhD Student, Competency Domains: Physical Education and Sport, 
Physical Exercise, E-mail: petru_marcut@yahoo.com   

11. CORINA MATEI - Teaching Assistant, PhD Student. Competency Domains: Physical Therapy in 
Neurological Disorders, E-mail: corina_matei@yahoo.com  

12. ZOLTAN PASZTAI - Lecturer, PhD since 2006. Competency Domains: Physical Therapy in 
Musculoskeletal System Disorders, Rehabilitation in Sport Injuries, Pediatrics, Methods in 
Physical Therapy and Hydrotherapy, E-mail: pasztayzoltan@yahoo.com  

13. ELISABETA PASZTAI - Physical Therapist. Competency Domains: Methods in Physical 
Therapy, E-mail: epasytai@yahoo.com  

14. VASILE PÂNCOTAN – Lecturer, PhD Student. Competency Domains: Physical Therapy in 
Rheumatic Disorders, Treatment Objectives in Physical Therapy, E-mail: 
vasilepancotan@yahoo.com  

15. PETRU PEłAN – Lecturer, PhD Student. Competency Domains: Physical Education and Sport, 
Physical Exercise, E-mail: petanp1967@yahoo.com  

16. VALENTIN SERAC - Teaching Assistant, PhD Student. Competency Domains: Massage, 
Physical Therapy in Geriatric Disorders, E-mail: valentinserac@yahoo.com  

17. CARMEN ŞERBESCU - Lecturer, PhD Student. Competency Domains: Massage, Therapeutical 
Massage, Prevention in Physical Therapy, E-mail: carmen_serbescu@yahoo.com  

18. EMILIAN TARCĂU - Teaching Assistant, PhD Student. Competency Domains: Assessment in 
Physical Therapy, Physical Therapy in Musculoskeletal System Disorders, E-mail: 
bobitaro@yahoo.com  



 3   
 

CONTENT 
INTRODUCTION 
1.THE BASES OF PHYSICAL THERAPY 

1.1 Anatomic and bio-mechanic bases of physical therapy 
       1.1.1 Anatomy of the locomotion aid 
       1.1.2 Bio-mechanic of the locomotion aid 
        1.1.3 Anatomy of the central nervous system 
        1.1.4 Anatomy of the internal organs 

1.2 Physiological bases of physical therapy 
       1.2.1 General physiology 
        1.2.2 Physiology of effort 

1.3 Kinesiology notions 
       1.3.1 Notions. Terminology 
        1.3.2 General basics of movement 
2. MEANS OF PHYSICAL THERAPY 
 2.1. Fundamental means of physical therapy 
  2.1.1. Physical exercise 
  2.1.2. The massage 

2.2. Auxiliary means of physical therapy 
2.2.1. Thermotherapy 
2.2.2. Electrotherapy 
2.2.3. Hydrotherapy 
2.2.4. Occupational therapy 
2.2.5. Adapted physical activities 
2.2.6. Stretching 

2.3. Means associated to physical therapy 
  2.3.1. Natural factors: water, air, sun 
  2.3.2. Hygiene and nourishment factors 
3. TECHNIQUES AND METHODS IN PHYSICAL THERAPY  

3.1. Basic physical therapy techniques 
3.1.1 Non-kinetic techniques 
3.1.2 Kinetic techniques 

3.2. Stretching 
3.3. Transfer techniques  
3.4. Proprioceptive Neuromuscular Facilitation (PNF)  
 3.4.1 Overall PNF techniques 
 3.4.2 Specific PNF techniques 
  3.4.2.1 Techniques for mobility promotion 
  3.4.2.2 Techniques for stability promotion 
  3.4.2.3 Techniques for controlled mobility promotion 
  3.4.2.4 Techniques for ability promotion 
3.5. Methods in physical therapy 
 3.5.1. Relaxing methods 

3.5.1.1 The Jacobson method 
3.5.1.2 The Schultz method 

 3.5.2. Methods of neuromotor education/re-education 
3.5.2.1 The Bobath concept 
3.5.2.2 Brünngstrom method 
3.5.2.3 Vojta concept 



 4   
 

3.5.2.4 Castillo Morales concept 
3.5.2.5 Frenkel method 

3.5.3. Methods of neuroproprioceptive softening 
3.5.3.1 Margaret Rood method 
3.5.3.2 Kabat method 

3.5.4. Postural re-education methods 
3.5.4.1 Klapp method 
3.5.4.2 Von Niederhoeffer method 
3.5.4.3 Schroth method 

3.5.5. Lumbar affections recovery methods  
   3.5.5.1 Williams method 

   3.5.5.2 McKenzie method 
4. OBJECTIVES IN PHYSICAL THERAPY 

4.1. Finalities of physical therapy programs 
4.2. General objectives in physical therapy 
4.3. The operationalization of the objectives in physical therapy program and activities  

5. EVALUATION IN PHYSICAL THERAPY 
 5.1 Evaluation – general notions   
 5.2 Few evaluation characteristics  
 5.3 Evaluation – base middle in establishing functional diagnostic  
6. APLICATIONS OF THE PHYSICAL THERAPY  
6.1. PHYSICAL THERAPY IN THE PEDRIATIC DISORDERS  

6.1.1. The general bases of the movement  
6.1.2. Disorders and dysfunctions in education, development and growing of the child  
6.1.3. Hereditary diseases  
6.1.4. Children rheumatic diseases  
6.1.5. Respiratory dysfunctions  
6.1.6. Infantile traumatology  

6.2. PHYSICAL THERAPY IN SURGERY 
 6.2.1. Lung surgery 
  6.2.1.1. Diagnoses that require surgical intervention 
  6.2.1.2. Surgical interventions 
  6.2.1.3. Post-surgery deficits 
  6.2.1.4. Physical therapy 

6.2.2. Cardiac surgery 
  6.2.2.1. Diagnoses that require surgical intervention 
  6.2.2.2. Percutaneous transilluminal coronary angioplasty (PTCA) 
  6.2.2.3. Post angioplasty physical therapy rehabilitation  
  6.2.2.4. By-pass and pacemakers 
  6.2.2.5. Physical therapy rehabilitation in cardiac interventions 

6.2.3. Abdominal surgery 
  6.2.3.1. Diagnoses that require surgical intervention 
  6.2.3.2. Surgical interventions 
  6.2.3.3. Physical therapy rehabilitation in abdominal surgery 
  6.2.3.4. Caesarean section/operation 
  6.2.3.5. Physical therapy of the woman after child birth through caesarean section 
6.3. PHYSICAL THERAPEUTIC ASSISTANCE IN ORTHO-TRAUM ATOLOGY 

6.3.1. The recovery in traumatology – general notions; 
6.3.2. The recovery of the traumatic disorders – on regions; 



 5   
 

6.3.3. The specific study of traumatisms in sport activity and their incidence in different sports. 
6.4. PHYSICAL THERAPY IN RHEUMATIC DISEASES 

6.4.1. Describing the rheumatic diseases according to the criteria of anatomic regions that are 
affected, organs and systems. 

6.4.1.1. Rheumatic diseases of the upper limb 
6.4.1.2. Rheumatic diseases of the spine 
6.4.1.3. Rheumatic diseases of the lower limb 

6.5. PHYSICAL THERAPY IN CARDIOVASCULAR DISORDERS 
6.5.1 .Physical therapy in ischemic cardiopathy. 
6.5.2. Rehabilitation in acute myocardial infarct.   
6.5.3. Physical therapy in stabile pectoral angina of effort  
6.5.4. Physical therapy for patients with dysrhythmia 
6.5.5. Physical therapy in silent cardiopathy 
6.5.6. Physical therapy in cardiac insufficiency  
6.5.7. Physical therapy in arterial hypertension 
6.5.8. Physical therapy in arterial low hypotension 
6.5.9. Physical therapy for patients with valvular affections 
6.5.10. Physical therapy in peripheral arteriopathies 
6.5.11. Physical therapy in venous affections 
6.5.12. Physical therapy post cardiac transplant  

6.6. PHYSICAL THERAPY IN REHABILITATION OF RESPIRAT ORY DISORDERS 
6.6.1. Physical therapy in obstructive ventilator dysfunction (OVD) 
6.6.2. Physical therapy in mixed ventilator dysfunction (MVD) 

6.7. PHYSICAL THERAPY IN NEUROLOGIC DISORDERS 
6.7.1. The neurological evaluation 

6.7.1.1. The inspection 
6.7.1.2. Involuntary movement  
6.7.1.3. The active movement (the active/voluntary propelling force) 
6.7.1.4. The muscular tonus 
6.7.1.5. The reflex actions 
6.7.1.6. The coordination 

 6.7.1.7. The sensitiveness  
6.7.1.8. The trophic and vegetative affections 
6.7.1.9. The language and communication disorders 

6.7.2. Physical therapy in neurological syndromes 
  6.7.2.1. The syndrome of central motor neuron 
  6.7.2.2. The syndrome of lower motor neuron 
  6.7.2.3. The extrapyramidal syndrome 

6.7.2.4. The cerebella syndrome 
6.7.2.5. The multiple sclerosis 

  6.7.2.6. The spinal cord injury 
  6.7.2.7. The cerebrovascular stroke 
  6.7.2.8. The polyneuropathies and polyradiculitis 
  6.7.2.9. The facial peripheral paralysis 
6.8. PHYSICAL THERAPY IN REHABILITATION OF DIGESTIV E AND METABOLIC 
DISEASES 

6.8.1. Physical therapy in digestive diseases 
  6.8.1.1. Deglutition disorders 
  6.8.1.2. The rehabilitation of the oral timing of deglutition 



 6   
 

  6.8.1.3. The rehabilitation of the pharyngeal timing of deglutition 
  6.8.1.4. The chronic gastritis 
  6.8.1.5. Physical therapy in simple, atrophic, hypochlorhydric and hyposecretic gastritis 
  6.8.1.6. Physical therapy in gastric and atonic ptosis  
  6.8.1.7. The ulcerous disease 
  6.8.1.8. The billiar dyskinesia 
  6.8.1.9. The dyspepsia 
  6.8.1.10. The irritable colon 
  6.8.1.11 The treatment of the neurosis with the predominance of the intestinal dyskinesia 
  6.8.1.12 The constipation 
  6.8.1.13 The defecation 

6.8.2. Physical therapy in metabolic diseases 
  6.8.2.1. The diabetes 
  6.8.2.2. The gout 
  6.8.2.3. The obesity 
6.9. PHYSICAL THERAPY IN OBSTETRICAL GYNECOLOGY 

6.9.1. Physical therapy after delivery with episiotomy 
6.9.2. Physical therapy in woman after birth with symphysiolysis 
6.9.3. Physical therapy after caesarean section 
6.9.4. The effort urinary incontinence 
6.9.5. Physical therapy after surgical intervention in ectopic (extrauterine) pregnancy 
6.9.6. Physical therapy after surgical intervention in different gynecologic affections 

6.10. PHYSICAL THERAPY IN GERIATRIC DISORDERS 
6.10.1. General problems of aging 

6.10.1.1. Aging theories  
6.10.1.2. Aging criteria 
6.10.1.3. Aging of the respiratory system 
6.10.1.4. Aging of the musculoskeletal system 
6.10.1.5. Aging of the nervous system 
6.10.1.6. Aging of the cardiovascular system 
6.10.1.7. The elderly person’s classification according to their fitness level 

6.10.2. Problems of physical therapy assistance in elderly persons 
6.10.2.1. Evaluation of the effort capacity 
6.10.2.2. Training modalities of the elderly persons 

6.11. PRIMARY CARE AND PREVENTION IN PHYSICAL THERA PY 
6.11.1. Evaluation of health related fitness 
6.11.2. Prescribing a health fitness physical activity programme  
6.11.3. Current public health recommendations for physical activity as a primary and secondary  

prevention for specific age groups and chronic diseases 
6.11.4. Primary care of the future mother 
6.11.5. Primary care of the child from 0 to 3 years 
6.11.6. Prevention in osteoporosis 

 
 
 



 7   
 

INTRODUCTION 
 

The Leonardo Da Vinci program, initiated and launched by the European Union, it’s a program of  
transnational cooperation regarding the professional formation of work forces, improving the quality of 
professional formation systems and  implementing some politics in confederate states, therefore achieving  
EUROPAS. As a partner, Romania takes part to Leonardo Da Vinci’s Project starting September 1, 1997, 
having as national responsible The Ministry of Education and Research through The National Agency for 
Comunitary Programs in the field of Education and Professional Formation.  
 The project RO/04/B/P/PP 17 5006, “The training center for medical support, prevention and 
recovery”, forwarded by The University from Craiova ( The Faculty of Physical Education and Sport – 
having as contact person Avramescu Taina, docent dr., taina_mistico@yahoo.com) and as partners The 
District of Dolj county (Romania), The Academic Foundation for Physical Therapy from Oradea 
(Romania; Dan Mirela – university lecturer Ph.D. – kineto2004@yahoo.com), The University from 
Oradea (The Faculty of Physical Education and Sport; Marcu Vasile –university professor Ph.D..-  
vmarcu@uoradea.ro), The Professional University West Vlaanderen (Belgium), Entente UK, The office of 
consultancy for upright in the European Union (Italy), The Technical University from Crete (Greece). 
 The program proposes to increase the quality, the new character and to implement European 
dimensions into the systems and practices of physical therapists professional formation by realizing the 
follow objectives: 

- providing a center well equipped where assistants, students and young physical therapy graduates 
can develop practice abilities for the recovery process, applying procedures and specific standards, 
working directly with the patient under the supervision and the guidance of medical staves.  This will offer 
new form to learn and develop the basic abilities required in educational and vocational process in 
physical therapy (improving the quality of training process). Through this opportunity which is given to 
students to work and learn in this center, the number of physical therapists will grow, allowing Romania 
to reach the European standards in prophylaxis and recovery areas (improving the quantitative aspects of 
the training process).  

- the access and use of new knowledge, equipment  and technology which will assure an optimal 
use of components in order to develop and adjust the most efficient procedures about preventing and 
recovering different pathology, granting new ways in performing specific training.  

- granting a specialized center where persons with special needs from Oltenia can be treated and 
recovered for free, offering this way social protection. 

- increasing the possibilities of employment by enlarging the experience and the level of  their 
training.   

- implementing learning strategies during a lifetime, elaborating a plan adapted to European 
standards and creating a virtual center. 

- performing teaching aids (books, CDs) containing specific information that helps continuing 
vocational training even after completing the project. 

- giving the chance to learn more about watering place to our foreign partners, we intend to extend  
the learning process organizing practice probation at near-by health resorts (Herculane, Govora, 
Calimanesti)  

We consider that our book can be a good opportunity to talk and debate; it can be a good start to 
complete the project. We thank our partners for further suggestions and we invite everyone to participate 
on completing the volume so in the end we can offer a great book for physical therapists, according to 
European standards. 
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1. THE BASES OF PHYSICAL THERAPY 
 
 

Objectives: 
To study this chapter, a physical therapist must: 

• Know the structure and functions of aid and systems of the human body; 
• Understand morphological and functional relations and mechanisms that generate and support the 

capability of movement in relation with the environment; 
• To be able to form an explanation and a coherent description, scientific and detailed of any motion 

act. 
Content: 

1.1 Anatomic and bio-mechanic bases of physical therapy 
      1.1.1 Anatomy of the locomotion aid 
      1.1.2 Bio-mechanic of the locomotion aid 
      1.1.3 Anatomy of the central nervous system 
      1.1.4 Anatomy of the internal organs 
1.2 Physiological bases of physical therapy 
      1.2.1 General physiology 
      1.2.2 Physiology of effort 
1.3 Kinesiology notions 
      1.3.1 Notions. Terminology 
      1.3.2 General basics of movement 

Keywords: anatomy, physiology, bio-mechanic, kinesiology.  
 

1.1. Anatomic and bio-mechanic bases of physical therapy 
1.1.1 Anatomy of the musculoskeletal system 
Referring to the actions of a single muscle must be considered: 
- its main and secondary actions; 
- if it is uniarticular, biarticular or multiarticular with the possibility to be in one of the joints main 

motor muscles and secondary for other joints; 
- the dynamic action of the muscle with the possibility of inverting the set item (specifying the 

dynamic action of the muscle fixed on one joint and what motion realizes through this contraction); 
- the actions of the muscle along its movement axle (for example if we want to determine if the 

muscle is flexor or expander, we look at the joint along its transversal axle, we stabilize the set item and 
then shortening the muscle we settle the moving course of the free segment). 

As synthetic and analytic approach methods we recommend elaborating an operation scheme of 
the muscle first in descriptive form and then a complete scheme. According to the scheme we have the 
possibility to realize the muscular lever and to analyze its elements. This analysis will afford the precise 
deduction of the reasons why a muscle is a better flexor, expander, abductor etc, in a certain joint than 
another muscle with the same action, or why a muscle is the main engine and not secondary, as well as 
biological and functional particularity that separates the primary movement muscles from the secondary 
ones with the same purpose, allowing this way to classify the primary and secondary muscles with the 
same purpose.  
 Once the muscle actions are assimilated, the notion of muscle or agonistic and antagonistic 
muscular groups are obvious, bringing forward the fact that two antagonistic muscles can act together to 
accomplish a certain action, this synergy is given by the finality that the two muscles work for, fact which 
is emphasized in static activities. In case of muscles with different angles against movement axes there is 
the possibility that the two muscles can operate in the same direction in the same plan, but to be 
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antagonistic regarding the movements performed by the same muscles in another plan. (Ex: both muscles 
are flexors, but one is adductor and the other one abductor). Then follows the static action of the muscle 
realized through its isometric contraction and the significance of that action: What is achieved? What 
stabilizes? What posture settles? When does it occur ? 
 After examining all joints and muscles, the purpose is to have a clear general vision about the 
possibilities of joint movement, primary and secondary muscles, the possibility to replace a primary 
muscle with a secondary one, the function of this muscles in dynamics, locomotion, static and posture 
with the possibilities to elaborate kinematical chains, to involve the muscles and joints in fulfilling 
postures, motions and exercises.  
 To assimilate we recommend studying on segments: the bones that form joints, the joints between 
bones and muscles which act in that joint. 

1.1.1.1. Osteology – The localization of the bone, its type, orientation, descriptive elements 
insisting on joint areas and joint elements that serve as original insertion or termination for the muscle, the 
report vascular-neurotic important in traumas. 

1.1.1.2. Myology – The region where the muscles is, its original insertion, the course of muscular 
fibers, the joint or joints that pass across, its final insertion, the actions of the muscle given by its direction 
against axes and elaborating the scheme and analyzing the lever, the muscle innervation (nerve, plexus, 
neuron). It is specified by the most important reports.  

We suggest dual approach: first with the region where it belongs and second the actions that he 
does (Ex: the adductor as the muscle of the thigh and then as main extensile and adductor, secondary 
flexor and rotator etc). 

The action of the muscle is not just a movement around rotation axes, it’s also important when the 
muscle realizes a static or dynamic contraction with fixed point on one of the bones (segments), in 
locomotion, static, posture, as well as ending the motion (Ex: the dynamic contraction of the minor and 
medium gluten with fixed point on thighbone realizes pelvis abductor, meaning its leaning on the side 
where the leg props up the body which is important in movement, and finding substitution possibilities of 
this movement through action of other muscles: can the superior fibers of big gluten realize this 
movement? Or the fascia latae tensor ?). 

In tackling the areas of muscles we are helped in apprehension and analytical thinking, which 
reminds us a chart presentation of muscles, also including the definitions, the regions of provenance, 
origin, inserts, the action and innervations of these. 

1.1.1.3. Arthrologia – contains the denomination of joints and the bones included in it. Types of 
functional joints (synovial-, cartilaginous-, fibrous joints and inclusive the types of tissues in case of 
synovial articulation). 
 Synovial joints – will be classified by the number of the degree of freedom and by the form of 
articular surfaces (trochlear, trochoid, condylar, saddle and ovoid- shaped). Next is the description of 
articular surfaces, the compulsory elements of joints, congruence and slipping. 

The functional sub-structuring of some unitary joints in a morphologic and localizing meaning is 
an important element for boarding through the prism of movements. 

1.1.1.4. Angiology and nerves – we consider adjuvant the knowledge of arteries and veins, which 
nourishes the muscles and the articulations, and from the point of view of innervation is essential the 
knowledge of Peripheral Nervous System: plexuses (cervical, brachial, lumbar and sacral - after it’s 
constitution), the collateral and terminal tracts with sensory and motor territory dividing from a muscle to 
the nerves (the origin neuromeres). 

By this way we can identify the pithy level of a possible injury and we are able to explain some 
particular modifications through peripheral paresis and some eventually variants of vicariousness of 
paralyzed muscles knowing the synergic muscles. 
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It is helpful the knowledge of the lymphatic circulation knowing the most important groups of 
lymphatic ganglions and the drainage of lymphatic tracts to the extremities, trunk, cervical regions and 
skull. 

1.1.2. The biomechanics of the musculoskeletal system  
1.1.2.1. The principles of Newton’s mechanics  
The principle of inertia (Kepler): Everybody remains in a state of rest or in a state of uniform 

motion (constant speed in a straight line) unless it is compelled by impressed forces to change that state. 
The difficulty to move an object depend the weight and speed which we would like to reach. The 

wedge of these parameters represents the quantity of move or the impulse (p). The variation formulae of 
impulse is ∆p = m x ∆v, where m = weight of object, ∆v = variation of speed, and vfinal – vinitial. 

Because force is modifying the state of rest or motion of an object. By the induced effects we talk 
about static and dynamic forces. 

The second law of Newton named the fundamental principle of dynamics: Changes in motion (F) 
are equal to the applied force (a) and in the direction of the applied force. Mathematically described as 
Force = Mass x Acceleration. Base unit of measurement is Newton (N); One Newton is the amount of 
force required to give a 1 kg mass an acceleration of 1 m/s2. A Newton is abbreviated by a "N." The 
measurement in kinesiology is used also force to kilogram force (1 kgf = 9,81 N) . 

The force is equal with the variation of impulse reported to the interval of time. The result is that 
the motion of the object will depend not only by the applied force, but the lasting of it too. The impulse is 
a physical measure meaning the effect of an applied force in duration of a time (p = F x t). 

The principle of action and reaction: for every action there is an equal and opposite reaction. (Ex: 
jumping, we express a force -force upon the ground-, and this will reply with a reaction). 

1.1.2.2. The characteristics of a force 
Force is a vector quantity, a quantity which has magnitude, direction, sense and application point. 

Forces use is represented by an arrow. The size of the arrow is reflective of the magnitude of the force and 
the direction of the arrow reveals the direction which the force is acting. As any vector, they can be 
composed and decomposed. If one or more forces apply upon an object simultaneously, the effect upon it 
will be equal with a unique force, named the result of them. The decomposing of a force happens 
backward of composing. It is always possible to displace a force in two components which have the same 
effect. 

Upon any system can act external forces (extern of system) and internal forces, (intern of the 
system). 
� External forces - are forces which apply upon a system from its external side, in physical activity we 

attend to: gravitation, the reaction of ground, frictional force, environment resistance, and force of 
inertia. 

� Internal forces - are forces which apply upon a system from its inside; in physical activity we attend 
to: the force between joint’s contact, tendon’s and ligament’s forces, muscular forces, intra-abdominal 
pressure, elastic force.  

1.1.2.3. Levers 
In physics: a force is applied (by pulling or pushing) to a section of the bar, which causes the lever 

to swing about the fulcrum, overcoming the resistance force on the opposite side. The fulcrum is the 
centre of the lever on which the bar (as in a seesaw) lays upon. This supports the effort arm and the load. 

The muscle applies as active forces inside of musculoskeletal system, resulting moves by shifting 
bones upon its insertion. Though, muscles and bones will form biomechanical mobile chains which will 
work as a complex system of levers. 

Biological, bone- levers are shaped by two contiguous bones, mobile articulated and linked 
through a muscle. A lever can be differentiated in three elements: 
- abutment or fulcrum meaning the biomechanical axis of move; 
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- resistant force (R) given by the weight of the object or the segment which is going to be moved and can 
be added to the weight of the mobilized charge; 

- active force (F) given by the muscle which make the move; 
The perpendicular lines on the force - and 

resistance vector which goes through the 
abutment - fulcrum represent the direct distance 
and they are named arms (of those forces). From a 
mechanical point of view, a lever is 
equilibrated when:  

F x a = R x b, were F = active force, a = arm 
of force, R = resistance, b = arm of 
resistance. The lever allows less effort to be 
expended to move an object a greater distance 
(amplifying of force, speed, motion 
eventually change of direction or counter- 
balancing it). 

             
First-class levers – lavers of balance; F and R are applied on the lateral parts of the axis of rotation 

working in the same direction. (Ex: the balance of skull upon the vertebral column). 
Second-class levers – levers of force; F and R are on the same part of the rotation axis; F being at a 

larger distance as R from the axis of rotation; F and R working in opposite directions, usually in every 
movement when the distal parts are located in exterior, they use the advantages of second-class lever. (Ex: 
the raising on the fingertips from the sitting position). 

Third- class levers – levers of speed; F and R are placed on the same part of the axis of rotation, F 
is closer than R to the axis, F and R works opposite.  (Ex: flexion of elbow) 

1.1.2.4. Articular static 
The major and essential problems regarding to static is at the vertebral column’s, knee’s, foot’s 

and usually at the important joint’s level. 
At the vertebral column’s it level has to known: types of attitude, intrinsic and extrinsic balance, 

the role of muscular components in static and dynamic function of vertebral column, the prominence of 
intervertebral disks , ligaments of the anterior and posterior side of vertebral column. It is suggested to 
know the biomechanical delivery axis of forces, which can be different from anatomical axis. 

At knee’s level we have difficulties at the distribution of weight on the two glenoid tibial cavities, 
the pressure and contra pressure on the tibial platter and femoral condyle, and being interested in levers 
created at knee’s level, “closed” by collateral ligaments.  

The stability of talocrural articulation is given by the different role upon it, on first part the 
morphology of bone- structures, and the other side the ligaments of joints. At foot level, it is easier to 
understand static knowing the way of making plantar arch, pillars and arches of it, the way of arches are 
backed, and the weight distribution on foot, and after making the difference between ante- and post-foot.  

1.1.2.5. Joints biomechanics intervenes as a corollary after browsing the chapters of bones, joints, 
muscles and contains: the possible moves through articulation structure, defining movement axis and 
eventually anatomical clue, defining moves at a general mode focusing on the segments in motion, 
amplitude of move-conditioned by the joint surface. 

The biomechanical analysis of walking 
Although it is habitual for people, it is a complex movement; it is realized in a maxim capability 

on minimum energy loss.  
Walking, as the “alternative bipedal”, is a cyclic movement, realized by bringing successively one 

foot in front of the other, both legs having the role of propulsion and carriage (there is a permanent body 
support on the ground - during one leg backer-unilateral, or both-bilateral). During one leg support, one of 

           R 
a 

b 

F 

Fulcrum 

Fig. 1.  Lever‘s elements 
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the legs supports the bodyweight and is named as support foot, and the other one is named moving foot. In 
a normal walking, a leg supports 60 % from the cycle of walk, and 40 % balancing contact.  

The moment when the oscillating foot is on the same line as the support foot it is called the vertical 
moment and it divides the step in: the posterior step and the anterior step. 

The functional unity in walking is represented by the double step (cycle of steps) – the total 
amount of moves made between two successive upholds on the same foot; it is formed from two simple 
steps. The length of the double step is measured from the heel of the first foot to the point of the other 
foot, and hat of the simple step from the heel of the contact foot with the floor to the point of the impulse 
foot. The number of steps performed in a certain period of time (minute) is called cadence (frequency). 

The kinematics of walking is related with the energetic cost; this determines the appearance of the 
tiredness while walking, being in a direct proportional report with the amplitude of the movements of the 
gravity vertically and horizontally. 

The determined movements of the walking are: the rotation of the pelvis, the inclination of the 
pelvis, the flexion of the knee, the movement of the foot, the lateral motion of the pelvis. Of course that 
while walking, other movements are taking place too: of the head, middle, the swinging of the arms, but 
these things are not determining the kinematics of walking, they are just following it.  

Depending on the support and swinging moments are distinguished 4 stages of walking (in each 
one of them being examined the size of the joint angle of both lower limbs): 
- Stage 1: the stage of absorption composed from the initial contact (the heel attack) and the charging lasts 

until the vertically moment. 
- Stage 2: the vertical moment of the support leg or the median support; it lasts just a bit; the centre of 

gravity has the tallest position and it moves easily towards the support leg. 
- Stage 3: the detach from the floor or the stage of impulsion; it lasts until the elevation of the leg from the 

floor; the centre of gravity is at the lowest level; at the end of the stage, because of the impulse given 
by the support leg, the body is pushed forward and up, and the support leg will become the oscillating 
leg. 

- Stage 4: the oscillation or the swinging faze; also known as the second unilateral support is divided in 
the initial oscillation (posterior), the middle oscillation and the final one (anterior).  

 The kinetic of walking - studies the muscular forces which realize the movements of the body 
necessary to this activity. 
 

1.1.3. The anatomy of the central nervous system    
1.1.3.1 The marrow of the spine is the host of the motor peripheral neurons, which are performing 

the movement of the automate and voluntary reflexes; so indifferently from the level where the motion 
impulse (receiver or the extra-pyramidal structures) this finds its end on a neuron in the anterior horns, 
from where trough the anterior root of the spinal nerves determines muscular contractions of different 
kinds. 
 The marrow of the spine is the route for the ascendant ways - at this level the sensitive excitation is 
integrated in the reflex arc or is remitted to the superior level, likewise to the descendent ways. 
 In the functionality context of the spinal cord as a reflex centre - with the two fundamental types of 
reflex course and acts (mono and multi bounds), it is necessary to know the types of the medullar neurons 
and that of the spinal nerves; the situations in which the body uses this kinds of reflexes, the gamma loop, 
the ascendant and descendent fascicles- whose ways will be tracked in the upper levels. 

1.1.3.2. The cerebral trunk is preferred to be looked like a prolongation of the spine’s marrow not 
only morphologically also functionally. It continues on one hand to give permission to pass to the 
ascendant and descendent ways, and on the other hand works as a reflex (based on some reflex arcs which 
involves the cranial nerves) as centre of command for the effectors (muscles, glands, metabolic functions) 
and as integration centre of the sensitive afferents (which like in the case of the spine’s marrow can be 
framed in the reflex arcs or can be send to the superior levels). 
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 Like in the case of the medullar somatic-motor neurons the neurons from the somatic-motor centre 
of the cerebral trunk are the only beneficiaries of the voluntary  movement impulses, automatic or reflexes 
(in the last case because of the connections realized almost totally trough the medial longitudinal fascicle 
of association, there is the possibility that the afferent is realized  through the sensitive fibers of a cranial 
nerve, and the afferents through the motor fibers of another cranial nerve).  
 The nucleuses of the trunk are reported to their functional meaning, given by their connections: 
- the second neuron of the conscious proprioceptive sensitive way (the gracile and cuneat nucleuses); 
- the bond with the cerebellum (accessory cuneat nucleus) or the spine (olivary complex) making the 

connection between the extra-pyramidal system and the cerebellum, interfering with the regulation of 
the action muscles’ tonus and the postural ones; 

- secondary movement way (the pontine nucleuses); 
- the relay of the acoustic way (trapezoid corpuscle); 
- the adjustors of the voluntary movement and of the muscular tonus (black substance); 
- the adjustors of the feed-back cerebral mechanism (red nucleus); 
- the doers of the ocular and cephalic reflexes bounded with the visual and acoustic excitations and those 

of the coordinates’ ocular synergic movements (tectal stria). 
 The affiliation of the nucleuses of the extra-pyramidal ways is obvious, but we have to say that this 
nucleuses not only do they are the point of start of some extra-pyramidal fibres, but they are also 
connected to the extra-pyramidal superior structures and cortical structures (go to the pontin nucleuses and 
the three corticopontine fibres). 
 At the level of the cerebral trunk we must know very well the equivalent somatic-motor nucleuses, 
somatic and brachial, somatic-sensitive visceral-motors and visceral-sensitive with their afferent and 
efferent, knowledge that allows after the establishment of the real and supposed origin, the assimilation of 
the cranial nerves with the origin at the level of the cerebral trunk (III-XII). 

The sensitive fascicles of the cerebral trunk are the continuation of the medullar ones, are they 
have the origin in the trunk, constituting the ways of the external- and proprioceptive sensitivity having 
their destination in the thalamus and after that in the cerebral crust trough the medial lemniscuses. 
 The descendent fibres of the cerebral trunk have an cortical origin leading the voluntary motility, 
the pyramidal fascicle (direct and criss-cross) and geniculate, also the involuntary motility - being about 
the fibers that end on their on nucleuses from where are leaving other fibers to the cerebellum and turn to 
the cerebral crust or the spine and then to the muscles or towards the somatic-motor nucleuses and then 
the muscles.     
 1.1.3.3. The cerebellum – his study involves to know the external configuration, understanding 
through this the consecutive bridges (vermis, the cerebellum hemispheres, the incisions), the faces of the 
cerebellum and most important the cerebellum peduncles - which represents the afferent and efferent 
bridges with the regions below. 
 The internal configuration is important under two aspects: the macroscopic structure of the grey 
(the fourth grey nucleuses) and white substance, on the other hand the microscopic structure of the white 
substance (the molecular, ganglionary and granular layer). 
 The functional complexity of the different cerebellum formations are directly related to their 
connections with their appearance on the phylogenetic: the archicerebellum - the place where the 
excitations of the vestibular system get; paleocerebellum - the place where the excitations from the 
mesencephalon and hypothalamus get; neocerebellum - the bound with the cerebral hemispheres and with 
the bulbar olives. 
 1.1.3.4. The diencephalus – the importance of this region, like of the other regions of the C.N.S, 
gets from the connections of the thalamic and hypothalamic nucleuses with their regions, realized trough 
afferent and efferent ways. 
 1.1.3.5. The cerebral crust involves the knowledge of the external configuration (ditches, fissures, 
gyruses) studied on the front, the microscopic structure and not last the cortical fields, with a bigger 
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importance on the pyramidal fields and on the extra-pyramidal areas of the neopallium and on the zone of 
sensitivity in the post-central gyrus of the parietal lobe. 
 Important is also the knowledge of the telencephalon grey nuclei, the sublenticular and sub 
thalamic white area of the telencephalon (the commissural system). 
 The vascularization of the encephalon includes: the arterial circulation, the carotidal system, the 
membrane-basilar system and the Willis polygon, the arterial distribution at the level of the encephalon, 
the bulbs, bridges and cerebral hemispheres thoroughfares, the veins circulation and the capillary system. 
 Another chapter which has to be studied is the circulation of the cephalorrhachidian liquid and his 
anatomic spaces (the coronoid tissues and plexuses and the ventricular system).  
 The ways of conduction from the cerebrospinal nervous system represents the corollary of the 
C.N.S., initially studied on parts, needing to see the entire picture from the receptors to the sensitive crust 
and from the motor cortex to the muscular effectors - for the voluntary and automatic mobility. 
 1.1.4. The anatomy of the interne organs 
 We have to have a pragmatically, synthetic and analytical approach insisting on the problems of 
lobulate and segmentation (of the organs like lungs and liver), the functionality and structure of the heart 
(the sense of intra-cardiac circulation, the valves’ system, excito-conductor), the big and the small 
circulation, the topography of the abdominal and perineum wall, the lymphatic drainage, the innervation 
and vascularization of the organs. The purpose id to watch as a whole picture upon the science of organs, 
pointing out the functionality, localization and the reports and not so much the histology structure of 
different organs, apparatuses and systems. 
  

1.2 The physiological bases of physical therapy 
 1.2.1. The general physiology 
 1.2.1.1. The cardio-vascular apparatus assures the transport of the blood in the entire body. From 
the point of view of the blood we have to know: the integrant elements, the physical properties (colour, 
temperature, slimness, taste, smell), chemical properties (the pH, the osmotic pressure, and the colloid-
osmotic pressure), the functions (nutritive, excretive, respiratory, thermal- regulation, immunity, the 
maintenance of the acid- basic equilibrium and the osmotic equilibrium). We have to insist upon the 
aspects of: 
� Blood coagulation – a biochemical complex process during which the blood changes to a semisolid 

state; has 4 phases which are produced just in pathologic cases. 
� Haemostasis – a stop bleeding process when the vascular tree suffers a lesion; in this process besides 

blood also takes part the vein and the nervous system. 
� Blood groups – in order to the presence of the agglutinins or of agglutinogen on the hematite 

membrane or blood plasma we distinguish 4 groups (0, A, B and AB); is very important into the blood 
transfusion; 

� Rh factor – unlike the AB0 system, it’s not normally present in the plasma; persons who have Rh 
factor are Rh+ (85%) and those who don’t are Rh- (15%). 

� Blood circulation – provided by the heart activity and the circulation system (artery, vein, capillary). 
� Cardiac cycle – the ensemble of the mechanical phenomena which expulse the blood from the cardiac 

cavities. 
� Cardiac noises – a mechanical phenomenon produced by the blood circulation, cardiac walls and 

valve moves; this noises can be heard by putting the ears on the persons chest or with the stethoscope. 
� Electrocardiogram (ECG) – graphic recording of the electric activity of the heart; it is composed by 

waves (P, Q, R, S, T), parts (PQ, ST, TP) and intervals. 
� Blood pressure – with whom the blood is expulsed in aorta’s artery and his branches; measured by 

recording differences of blood pressure from shoulder artery and the air introduced in the tensiometer 
cuff; she depends on the cardiac flow, power contraction of the myocardium, the elasticity of the 
arterial wall, purlieus arterial resistance; the normal value of the systolic arterial pressure is 120-150 
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mmHg, and the diastolic arterial pressure is 60-90 mmHg (depends on age, weather conditions, height, 
body position, sex); the constant increase of the pressure above the normal value is called high blood 
pressure. 

� Arterial pulse – rhythmic expansion (vibration) of the arterial walls caused by the blood column, a 
follow of blood expansion from the heart; it is considered normal an ample, good beading and 
rhythmic pulse of 62 – 72 beat/min for male and of 68 -78 beat/min for female. 

� Lymphatic vessels – situated in the free spaces of the lacunars system having their origins in the 
lymphatic capillary; the lymphatic circulation has just one way - from peripheral to the centre; 
lymphatic ganglions are situated on the lymphatic ways and have the role to stop the germs to invade 
the organism. 

The heart and blood vein activity is found under the CNS influence.  
 1.2.1.2. Breathing – implements the gas shift between body and environment through 3 
physiologic processes: 
� external breathing (pulmonary) composed by lung ventilation (through which inspiration and 

expiration are realized) and gas shifts at lung pulmonary alveolus (based on the difference gas pressure 
from the blood capillary and acini pulmonary); 

� gas transportation through the blood is realized with the help of labile links with haemoglobin: 
oxyhaemoglobin (linked oxygen) and carbohemoglobin (linked carbon dioxide); 

� intern or tissular breathing through which the tissue absorbs from blood the necessary quantity of  O2 
and gives up the excess of CO2; the absorbed quantity of O2 and given up quantity of CO2 on time 
depends on the blood flow through the tissue and the difference of  partial pressure of this gases (from 
blood and tissue).  

          The regulation of breathing is achieved on nervous, reflex and humoral ways. 
1.2.1.3. Thermoregulation – physiological functions of keeping constantly the body temperature; 

is realized by thermo genesis (heat production) and thermolysis (heat loosing through: conduction, 
convention, radiation and evaporation). 

1.2.1.4. Digestion – realized at the digestive tube, consist in decomposition of the complex food 
substance in simple ones (which can be metabolized by organism) through the chemical and mechanical 
action upon the food. 
 Digestion starts in the oral cavity where the food is smashed and mixed up with saliva. Here is 
formed the food gulp which is swallowed (deglutition has 3 phases: oral, pharyngeal and esophageal) and 
arrives into the stomach. 
 In the stomach is secreted the gastric juice which decompose it into easy absorbable substances. 
Through mechanical activity assured by the smooth muscles of the stomach wall, these substances are 
pushed into the small intestine - the organ through which is done the food absorption into the blood. 
Indigestible leftovers pass into the large intestine and after are eliminated by the defecation action. 
 The annex gland of the digestive tube, liver and pancreas, secrets bile and the pancreatic juice 
which contain enzymes and ferment to help the digestion. 

1.2.1.5. Metabolism – provides the constant change of matter and energy between the organism 
and environment. It has 2 parts (where in the healthy body is in balance):  
� Decomposition and degradation of the complex substances until the simple “constructions stones” 
(non assimilation or catabolism); 
� Assimilation or anabolism, oriented to complex synthesis, which lead to macromolecular composes of 
the human organism. 

Basal metabolism represents the minimum quantity of energy necessary for entertain the vital 
functions; his proximate value is 40 kcal/m2/hour (Ex: a male with a medium body surface in 24 hours = 
1600-1700kcal). Basal metabolism suffers variation depending on age, height, weigh, sex, gestation, 
sports activity, climate condition and barometer pressure. 

The energetic metabolism represents energetic spends proportional with muscle activity. 
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1.2.1.6. Excretion – the function by who is eliminated the non assimilation of the products, foreign 
and in excess substances from the body (drugs, etc.), all this is attained with kidney’s help. They are the 
principal body cleaning and maintaining the homeostasis of the intern environment. The morphological 
and functional unity of the kidney is the nephron, composed by renal glomerule (attain filtration) and the 
uriniferous tubule (where takes place the secretion and resorption of water, glucose, sodium chloride). At 
the final of this process is obtained the urine which is stored in the bladder and eliminated from the 
organism through the micturition.  

1.2.1.7. Glands with intern secrets – secrets in the blood flow substances with specific action 
(hormones) which accelerate or decelerate the activity rhythm of the majority body’s organs. 
� At the hypophysis level are secreted: 

• in the adenohypophysis – growing hormones (somatotrop), adrenocorticotrophic hormone 
(ACTH), thyroid releasing hormone (TRH), gonadotrophic hormone; 

• in the posterior lobe (neurohypophysis) – oxytocin and vasopressin (antidiuretic hormone - 
ADH). 

� Thyroid gland secrets hormones which stimulate the organism metabolic action. 
� Parathyroid gland secrets parathormone with role in the calcium and D vitamin metabolism. 
� Suprarenal glands secrets: 

• in corticosuprarenal: mineralocorticoids (maintain the hydro mineral balance), glucocorticoids 
(acts concerning the glucose metabolism), androgens or steroids (offers the secondary sexual 
characters); 

• in medullosuprarenal: adrenalin (epinephrine), noradrenalin (norepinephrine) and 
isoprophilnoradrenaline, all sue upon the smooth muscles of the vein walls (produce 
constriction), upon heart (increase the power and the frequency contractions), upon lungs (inhibit 
bronchus muscle and larges the breathing diameter ways), upon glycaemia (increase it), upon the 
skeletal muscles (elongate the contraction), upon superior vegetative centre (enhance the tonus). 

� Endocrine pancreas secrets insulin (hypoglycemic effect) and glucagons (hyperglycemic effects). 
� The thymus(childhood gland) has its role in body immunity. 

The activity of all glands with intern secretion is under the control of the CNS and hypothalamus. 
 1.2.1.8. Muscles – from the function point of view in classified in 3 categories: 
� skeletal  or striped muscles (provides extern configuration of the body, maintains the normal posture 

and his moving); 
� smooth muscles (provides the motility of the intern organs); 
� myocardium (heart muscle) it’s an intermediary form, close to the skeletal muscle structure and 

smooth muscle function. 
The muscle contraction is at the base of moving and it is due to the presents of the muscle fibre 

composition of contractile proteins - actin and myosin and secondary - act myosin and tropomyosin. The 
ion of calcium facilitates and the magnesium one inhibits the activity of ATP (adenosine triphosphate).  

After applying a liminal value of stimulation, the muscle will respond with an unique contraction 
called muscle secusa. Stimulating a skeletal muscle with 2-3 liminal incites can have different effects, 
depending on the interval of time between them, producing an incomplete or complete tetanic contraction. 

The bioenergy of the muscle contraction includes the principal metabolic change which takes place 
during the contraction and lead to the elimination of the energy needed to all cells. 

The muscle contraction has 2 components: 
� increasing the intern pressure of the muscle fibril (compulsory component) → isometric contraction; 
� shortening of the muscle fibril → isotonic contraction.  

  1.2.1.9. The nervous system – has two fundamental functions: reflex and of driving. 
 The excitation occurred at the receivers level turns into nerve impulse which is sent as information 
towards the nervous centers where it will be processed and analyzed, so that it returns at the motor organs 
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as a command. The driving of the nerve impulse takes place according to certain laws (the law of the 
physiologic integrity of the nerve, the law of the isolated conducting, of the bilateral conducting, the law 
of the polar action of Pfluger). The excitability parameters are: the threshold tension (intensity of the 
electricity measured in milliamperes - the reobase), the time necessary for the passing of the current 
through the tissue and the suddeness of the exciting current. 
 The electric phenomena of the nervous activity – the activity of the nerves is accompanied by 
modifications of the electric potential on the outer and inner surface of the cell membrane. Thus, during 
the rest there is a permanent difference of potential named repose potential. Its presence is explained by 
the fact that, at the level of cells, the membrane has a selective permeability for various ions, being even 
waterproof for some of them. During the neuron’s activity, the surface that is in a state of excitability is 
electronegative, while the rest of the cell is resting. In this case the difference in potential between the two 
surfaces is called action current. 
 The synapses (the bundles between neurons), according to the place of contact are: axosomatic 
(axon - cell body), axodendritic (axon - dendrites), axonal (axon - axon). 
 The reflex is an involuntary and stereotype answer to a particular stimulus. 
 The complex effects of the polysynaptic reflexes produced by exteroceptor stimuli were 
demonstrated by Flüger and bear the name of ‘’Laws of exteroceptor reflexes’’: 

1) the law of one sidedness represented by homolateral flexion; 
2) the law of irradiation represented by: - heterolateral extension, homolateral flexure; 
3)  the law of longitudinal irradiation: the reaction in mirror of the superior members to the answer of 

the inferior one by crossing; 
4)  the law of generalization: the contraction of all muscular groups. 

 After several rehearsals of the reflex the tiredness phenomenon occurs due to synaptic 
neurotransmitter exhaustion. As a consequence of this tiredness the rebound phenomenon occurs – a 
second reflex determines a higher answer of the antagonist. 
 1.2.2. The Physiology of  effort 
 It represents a part of the physiology that deals with the modifications that take place at the level of 
the apparati and systems during the effort and at distance. 
 1.2.2.1. The sportive shape – physiologic state, qualitatively and qualitatively superior, 
characterised by a high level of the sanogenesis, adequate nutritional state, very good capacity of natural 
recovery. 
 The sportive shape includes the start state with its 3 forms:  

-  ‘’ready to start’’– positive state, in which the sportsman is willing to start the competition, feels 
physically and mentally prepared, has a great desire for victory; 

- start fever – bad condition, the sportsman is nervous, for him the competition has started, he can not 
focus; 

- the start apathy – negative state, the sportsman is tired and indifferent; 
 The sportive shape can be reached twice maximum three times a year, on the condition of making 
a well done training and adequate recuperation. 
 1.2.2.2. The training at medium altitude – (1800 - 2400 m) is good especially for distance sport in 
the conditions in which the period of training is between 14 - 28 days. In conditions of altitude the 
atmospheric pressure gets lower (hypobarism), also the partial pressure of oxygen (hypoxia), the electric 
phenomena an the air stream intensify, rise of the quantity of negative ions and especially of the quantity 
of atmospheric ozone, conditions which lead to the following adaptive changes: dryness of the mucosa, 
plugged ears sensation, tachycardia, growth or breathing frequency, tiredness sensation, these phenomena 
persist for seven to ten days, after which the adaptation or acclimation to new conditions occur, though 
growth of the haemoglobin quantity and of the red cells number (having as a result the improvement of the 
aerobe effort capacity). 
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1.3. Kinesiology notions 
 1.3.1. Notions. Terminology. 
� Medical recovery – complex medical activity, educational and professional by which a recovery as full 

as possible is being followed of a person’s reduced or lost functional capacities, a result of congenital or 
acquired diseases or traumas as well as the adaptation and compensatory nervous development, 
respectively ‘’an economically and socially independent, active life’’ ( The Roman Academy of 
Science). 

According to WHO, it coincides with the beginning of the disease and includes the therapeutic, 
medical, orthopaedic, etc measures adequate to the phase of the illness as well as the methods used to 
prevent or limit the sequels. 

During the convalescence the rehabilitation of the (partially or totally) lost function is being 
followed by using diverse therapeutic means. 

During post-convalescence the maintaining of the results (complete stabilization of lesions, of the 
disease) and the elimination of the remaining functional deficiencies. 
� The professional rehabilitation (Vocational) – stage of recovery based an the professional orientation 

problem; it is achieved by doing the surveys:  
a) of the patient’s aptitudes ( psycho-technical examination)  

• the patient’s personality feature;  
• physiologic aptitudes ( effort and endurance test);  
• gesture and motion ability. 

b) of the work, that brings data concerning the working place (positions, movement requirements, 
overworking etc); from here, the conclusions follow: if they go back to the working place or not 
(adaptations must be done?, it changes permanent or temporary, recommendations for other jobs). 

� Social rehabilitation – stage of recovery based on the solving of everyday life issues (cleaning, eating, 
moving etc.) for this purpose orthotics, prostheses, corrective devices are used. 

The term ‘’Kinesiology’’ – introduced in 1857 by Dally designates the science that studies the 
movements of live organisms and structures that participate in these movements. 

Medical physical therapy – the object of study of physical medicine, contains three components: 
a) prophylaxis medical physical therapy – it occupied with studying the movement in the salubrious 

trust; 
b) therapeutic medical physical therapy – has methods that focus on the therapy itself; 
c) medical physical therapy in recuperation – has methods that focus on the treatment of functional 

deficiencies in chronic diseases. 
1.3.2 General movement basics 
1.3.2.1. Involuntary motion tracts (tonic) comprise: neuromuscular fuse, (with nuclear chain and 

fuse), the Golgi tendinous organ, the afferent tract, Renshaw cells, intercalary neurons, motoneurons alpha 
(tonic and fazed) and gamma (static, dynamic), efferent tract, muscular fibers. The mechanism of the 
muscular tonus, also know as “gamma curl” has the following tract: motoneuron gamma – A gamma 
fibers – annular spinal ending – A1 fibers – spinal sensitive motoneuron alpha tonic.  

The neuromuscular complex is represented by the movement unit – totality muscular fibers what 
was nerved by the neuron. 

Account 
fibersmuscular 

neuron
 = the motor units innervation coefficient. 

NS affections can affect the  reflexes in one of the following ways: 
1) Diminished reflexes = slender reflex. 

Any process that interrupts (organic or functional) conduct in a portion of the reflex arch has the 
hypoactivity of this reflex as a result (in respect with lesion level). The lesion can be located on the 
afferent tract (Ex: tabes dorsi - backbone syphilis) or efferent (Ex: acute poliomyelitis anterior) 
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The affection of the nervous trunks has effect usually on the afferent and deferent segment of the 
reflex action. 

The excitability of the motor neuron is conditioned by the descendent tracts that lead to the spinal 
bone marrow. 

2) Hyper activated reflexes = hyper reflexivity.  
It is sometimes a side effect of inflammatory contusions of the segmental reflex arch (Ex: in 

precocious phase of polyneuronitis). 
The persistence of deep reflexes hyperreflexia is quite always a sign of inhibitory descendant ways 

disruption. (Ex: inhibition of stretch-reflex in the spastic hemiparesis).  
When the neuron stimulation grows, the recurrent discharge of impulses may stimulate the motor 

neurons which are normally only facilitated (Ex: the sing of Hoffman in the cerebral atherosclerosis).  
The clonus appears when the non-synchronism of motor neuron discharge in a stretching reflex is 

lost; in this case, a series of repeated phases contractions follow, regularly overlapped with a tonic 
contraction (Ex: the clonus of leg in spastic paraparesis). 

3) The type of reflex to a standard impulse can turn into a new response = pathological reflex.  
Responses that do not appear at normal subjects are considered pathological reflexes (Ex: 

Babinski’s sign in the pyramidal tract hit). 
The involuntary motor control has two levels:  

� medullary – through the following medullar reflexes: mitotic (dynamic, static, negative) by weight, 
accommodation, by the tendon, flexor (extensor through the mutual innervating mechanism).  

The entire reflex activity at the bone marrow level is connected, and in permanent control of the 
supra medullar area.  
� supramedullary – through posture reflexes and movement reflexes (Ex: rectification, equilibrium and 
stability reactions). 

The supraspinal reflexes work by modifying spinal reflexes (Ex: cervical tonic reflexes 
symmetrical-asymmetrical; labyrinthic reflexes static-kinetic) 
 1.3.2.2. Voluntary motor tracts – describe the cerebral adjustment of the motor activities through: 
� The direct adjustment theory, volitionally, through the pyramidal tract (even from cortex); 
� The pattern theory, said the muscular activity run across after the motor patterns, so is developed in 

the childhood as long as the NS get myelinised became better and better together with the age; that 
activating patterns it seems to develop in the engram in the level of extrapyramidal system and don’t 
depend from the cerebral cortex. 

Whatever motor activity released supraspinal is initiated in pyramidal and extra pyramidal forms. 
These formations send depolarized impulses which transmit to medullar neurons alpha and gamma, which 
leads to the contraction of the striped muscles. 
 1.3.2.3. Motor control – represents to make amends for move, also postural dynamic adjustments. 
The control motor development has 4 levels: 
� Mobility – the ability to initiate a voluntary movement and execute a motion total amplitude it is 

possible articular; 
� Stability – the ability of efficient co contraction in articular loaded postures; 
� Controlled mobility – the ability of motion in a “close kinetic chain” with amplitude and functional 

power, in conditions to preserve the equilibrium of the body;  
� Ability – the capacity of “open kinetic chain” movements. 
 The motion schema is based on the “try and error”, and memorized (neurologically speaking) in 
the form of the engrams sensitive-sensorial of motor movements. The movement velocity is determined 
by the engrams existence (movement schema from a pattern sensitive-sensorial in training, begun from the 
childhood, in the sensitive cortex level). For the movement ability is necessary a pattern engram exactly in 
the motor cortex, where the voluntary motion develops after a preexistent program, the voluntary 
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contribution consists only in initiation, maintenance and stop of the movement (and all was made after the 
engram). 

 In the development of human movement, from birth to the actual age, the following stages are 
being separated: 

I. 0-3 months. Unorganized movement stage (the first flexion model); 
II.  4-6 months. Uncoordinated movement stage (the first extension stage); 
III.  7-10 months. Coordination start stage (the second flexion stage); 
IV.  1-24 months. Partial coordination stage (the second extension stage); 
V. 2-5 years. Total control of the body. 

In the frame stage of neurotransmitter development it's describes characteristic positions, reflexes 
and transmitters reactions the capacity of movement and psycho-transmitters principals specific features, 
behaviors and sensory-sensorial. 

           The normal neuromotor development of the child can be divided in 3 types of principle transmitter 
reflexes: 
� Attitude reflexes – programming in the cerebrum (Ex: tonic cervical reflexes, labyrinthic); 

� Rectitude responses – formed in mesencephalon, through which the body it maintain straight in space 
(Ex: optical reaction, labyrinthic straighten of the body); 

� Equilibrium responses – programmed in cortex through which it controls the maintenance of weight 
centre in the support base interior. 

            In every ones reflex or reactions presentation it is mentioned the age at which it appears (and 
eventually disappears) the provocation mode, the expected answer and functional significance (Ex: 
Landau Reaction – it's not an isolated scheme, but on the fact the consequence of other reactions, of 
labyrinthic straightening, optical, body over body, body over hade, body over cervical straightening. It 
appears to 3-4 month and persists in to 12-24 month. Provocation mode – positioning the child in 
horizontal suspension sustained with one hand under the inferior chest.  Answer – the head spread, and 
then the dorsum hips, both upper limbs are abducted from shoulders. Significance – this scheme tears the 
fetal position; a bad reaction shows a hypotonia or congenital issue).   

Voluntary movement stage 
1) The motivation – C.N.S. (central nervous system) information concerning some necessity, which 

analyzed, integrated and transformed in to “idea” in cortex; 
2) The programming – the transformation of the idea (in cortex and basal ganglion) in movement 

program; 
3) Taking the decision to do a movement – represents a consciously cortical act; 
4) The execution – the entrance in activity of the pyramidal and extra pyramidal as a transmitter system 

which transmit motility command to the medullar neurons (alpha and gamma) and from here to the 
performer device (muscle-joint) which achieve the voluntary movement concordant to the elaborated 
plan and transmitted to the cortex; 

5) Tonic-phasic perpetual adaptability of the movement through proper sensitive felling receiver visual, 
vestibular, etc (the feed-back). 

From cybernetic point of view in the context of movement intercept three systems: 

A) Informational system formed of: 

• aware proprioceptive afferent and that follows more ways: 
- arrive to the posterior roots level from the marrow from where, without synapse, formed upward 

ways Goll and Burdach that straight then to the bulb, thalamus, parietal cortex; 

- they make synapse in the marrow with the anterior horn cells, intercession in sensitive-
transmitter; 

- direct spinal cord or through upward spider lines substance overcame to the cerebellum. 
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• unconscious proper sensitive-felling afference-starts from muscular spindle and Golgi organ, they 
are transmitted through interlude of the spinal cord to the cerebellum and basal nucleus; they can 
be also straightway transmitted to the cortex transmitter. 

• vestibular afference – have receivers in the semicircular canals of the ampullas, they arrive to the 
vestibular nucleus from the IV-th ventricle plate, from here are starting connections to the 
cerebellum, cortex, thalamus; ensure the still and dynamic balance of the body. 

• sensorial afference – from the organs of feel level which is integrated in the cortex; the sight have a 
special part in supervision of voluntary movements, partially being able to replace proper and 
exteroception. 

B) Adjustment system with two components: 

• spinal – through gamma curl; 

• supraspinal – having a movement control (reticulate substance cerebellum, thalamus, cortex). 

C) Effector system – represented by the functional unity of muscle-joints. 
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2. MEANS OF PHYSICAL THERAPY 
  

 
Objectives: 
• To know the theoretical notions regarding the procedures and the maneuvers within the 

framework of physical therapy means. 
• To know the principles, the conditions, the indications and the contraindications of their 

application. 
• To know the physiological and the therapeutical influences of every therapeutical means. 
• To be able to choose the best methods which belong to the physical therapy means. 
• To be able to adapt and, possibly, to readapt the means of physical therapy to establish the 

physical therapy programs.   
 

Content: 
2.1. Fundamental means of physical therapy 

  2.1.1. Physical exercise 
  2.1.2. The massage 

2.2. Auxiliary means of physical therapy 
2.2.1. Thermotherapy 
2.2.2. Electrotherapy 
2.2.3. Hydrotherapy 
2.2.4. Occupational therapy 
2.2.5. Adapted physical activities 

2.3. Means associated to physical therapy 
  2.3.1. Natural factors: water, air, sun 
  2.3.2. Hygiene and nourishment factors 
   

Key words: Physical exercise, massage, physical therapy, electrotherapy, occupational therapy, 
natural factors. 
 

2.1. BASIC MEANS OF PHYSICAL THERAPY 
 

2.1.1. Physical exercise 
It is a physical activity made systematically, in order to obtain the refinement of some abilities or 

skills. A military instruction for the arms manipulation and fight actions executions. From the French 
word exercice, latin word exercitium (DEX ‘98). 

Etymologically, the exercise requires to repeat continually an activity until someone has achieved 
the facility or the “knack” in the execution of a movement.  Some functions can also be “practiced”, in the 
sense of their repeated actions for development. In this way, the dictum “function creates the organ” 
becomes illustrative. Through this, we want to underline, on one hand the didactic function of the exercise 
and on the other hand, its organic function. In other words, the physical exercise compared to an ordinary 
one, acquires very complex valences: adaptable (biologically), of development, brain-learning 

The physical exercise definition, because of the experts’ conceptions in this field, has had the 
following evolution: 

- a predominant corporal action, realized systematically and consciously in the purpose of people’s 
physical development and  their power capacity (Şiclovan I. - 1979). 

- an action (physical or intellectual) systematically made to acquire a habituation or a deftness 
(Baciu Cl. - 1981). 
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- a statical and dynamical activity, realized and repeated in normal anatomical and physiological 
limits for the achievement of some useful effects to the organism (Fozza C., Nicolaescu V. - 1981). 

- motor action with instrumental value, conceived and programmed for the accomplishment of the 
proper objectives of the different physical activities. (Bota A., Dragnea A. - 1999). 

- it is not only a repeating predominant physical form but also a ideatic-motor complex, with 
special application, checking and classification rules (Bota A., Dragnea, A. -1999). 

- motor action systematically and consciously repeated which makes up the principal mean of 
accomplishment of the physical training and sports objectives, having its origin in the man’s motor action. 
It aspires to the man’s perfection in the bio-psycho-motor aspect (Brata M. - 1996). 

 Our proposal to define the physical exercise: The physical exercises are psycho-motor structures 
created and used systematically, which suppose movements, on the same or on different axles plans, of the 
human body, from and in defined positions, achieved with amplitudes, on well defined directions and 
orbits, with pre-established measuring of the effort, in the purpose of: 

- learning, relearning and improving of the motor aptitudes and habits; 
- the development of the conditional and coordinative capacities; 
- retaining and improving the functions of the nervous, muscular, articular and kinetic systems and 

of the other systems; 
- improvement the life quality; 
- subjected to the feed-back continuous process.   

Classification of physical exercises 
 The classification of physical exercises, due to the movements diversity they include, is made 
conforming to the following criteria: 

1. According to the anatomical structures of the body – are called after the segment(s), 
articulation(s) or after the involved muscle/muscular groups. 

2. According to the performed movements complexity: 
 - simple exercises – especially for a single segment/articulation/muscle and it is performed around 

only one axle, on a direction (but it can be on both directions and with different amplitudes) and implicitly 
in a single plan; 

- composed exercises – they comprise the movements, within the framework of successive times 
of an exercise, performed on the same segment/articulation/muscle, but in different plans; 

- combined exercises – they include the movements, within the framework of the same time of the 
exercise, performed with two or more segments/articulations/muscles but in the same plan; 

 - complex exercises – they include the movements, within the framework of the same time of the 
exercise, performed with two or more segments/articulations/muscles but in different plans. 
 3. According to the performer’s degree of involvement during the exercise performance. 
  - passive exercises – the movements are completely performed through external efforts made by 
other   persons or by apparatus or by other special installations. 
            - semi-reinforcing exercises: - passive-active, where the first motor sequence is performed with 
external help, and the second one is made by the performer; active-passive, where the first sequence is 
fulfilled by the performer, and the next one is fulfilled with external help. 
            - active exercises – the movements are entirely performed by making some internal efforts:  
                    - free – the resistance is given by the corresponding weight of the body segments; 
                    - with resistance:  
                             - in pairs – the movements are performed with the opposed resistance of a partner; 
                             - with objects – the movements are performed with the opposed resistance of different 
things  weight (rattans,  balls, cords, weights, etc.) 
                            - “with” and “on” apparatus – the movements are performed with the resistance given 
both of the body segments weight, and the apparatus weight (physical  therapy table, staircase, gymnastic 
bench, the chair, bells, wall bar, metallic frame, etc.).   
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 4. According to the kind of the muscular activity 
- dynamic exercises – the muscular activity has a isotonic nature; the segments movement is made 

through contractions with muscular fibers elongation (eccentric) or the muscular fibers shortness 
(concentrically); 

- static exercises – the muscular activity has a isometric nature; 
- mixed exercises – the muscular activity has either dual nature (isotonic-isometric combined, just like in                                 

the plyometric contractions), or includes the voluntary muscular relaxation activity.    
5. According to the desired goal 

   - exercises for the appropriation of the general bases movements; 
   - exercises for the selective and analytic influence of the musculoskeletal system (harmonious physical  
       development); 
   - exercises for the body adjustment during effort; 
   - methodical exercises (for the motor abilities and habits learning/consolidation/perfection); 
   - exercises for the motor capacities development (force, resistance, control, coordination, equilibrium,  
        mobility, speed); 
   - exercises for the negative effects prevention of  motor inactivity; 
   - exercises for physical deficiency correction; 
   - exercises for the readjustment of the organism functions (cardio-respiratory, endocrine-metabolic,  
        digestive, obstetrical-gynecological, psychic) and of movement possibilities (nervous, muscular,   
        articular and kinetic systems); 
   - exercises for the improvement of life qualities (loisir).   

6. According to their effect on the organism from the medical point of view: 
   - prophylactic exercises – they assure the reinforcement/development of the organism health: 
   - for the primary physio-prophylaxis (when it hasn’t installed yet any local pathological process in the 
body – “the true prophylaxis”); 
   - for the secondary physio-prophylaxis (when there is in the body a local pathological process, but it is 
desired to maintain  the maxim functional level in the unaffected structures); 
  - for the tertiary physio-prophylaxis (when the pathological process has been cured, with or without 
sequels, pursuing the pathology  not to relapse). 
   - therapeutical exercises – the treatment of the affection medically diagnosed, during the acute period. 
   - recovery exercises of the affected functions after being taken ill, of the traumatism or of the surgical      
interventions, as the people’s reintegration in the professional and social life.  

The physical exercises effects are: local-general, immediately-belated, transient-long standing, 
morphogenetic (plastic), physiological, instructive-reconstructive. 

All the physical exercises have a content and a form characteristic to the movements they are 
made.  

The content of the physical exercise represents the totality of the psychic processes, neuro-
muscular and energetic of the organism which belongs to an exercise unfolding. These complex processes 
are subordinated to the desired objective(s) and in the same time, they are those which achieve these 
objectives through somatic, functional and psychical influence of the organism.    

The form of the physical exercise is determined by the ensemble of the external aspects of the 
movements (what is seen from the outside), reported to the space-time where is performed the exercise. 
The exercise form is given by the succession where the components of each movement displace 
themselves in time and space – the body and its segments position, the succession of the motor sequences 
of the entire exercise (exercise times), the trajectory, the direction, the time and the dimension of the 
muscular contractions force.  
 According to the physical therapy school from Boston (Sullivan P., Markos P., Minor M.), a 
therapeutic physical exercise is made up structurally from three parts; the first part is called “activity”, the 
second is called “technical” and the last one is “elements”, considering them an unitary system – ATE. 
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1. The star position and the movements performed in this situation; 
2. The physical therapy technical type made by the musculoskeletal system or of other apparatus 

and systems of the organism depending on the desired objective (es); 
3. The starting elements of a sensorial stimulus, having the purpose to facilitate or to inhibit the 

answer, to which it is added the elements of measuring the effort or the possible methodical indications. 
The physical therapist, during his activity, has to communicate both to the patient  

works with, and with the other specialists from the recovery team (doctors, physical therapists, medical 
assistants, psychologists, occupational therapists, orthotics and prosthetics specialists, social workers). To 
make this communication easier, he has to master the two terminologies: 
 - physical education and sports terminology; 
 - the specific terminology of the physical therapy. 

Activities (A) – the position description + movements (excepting the photo/video use) uses two 
procedures: 

• the descriptive procedure – the presentation in words of the positions and of the movements - 
orally and in writing; 

• graphic procedure – the positions and the movements introduction through cartoons. 
The two procedures can be used both separately and together, they complete each other. 

 
Rules of the positions description 

Note: The descriptions written in italics reffer to the terminology in physical therapy. 
A) Descriptive procedure 

 For the position description, the words are used in the following order: the denomination of the 
fundamental position, the denomination of the segment whose position has to be described, the 
denomination of the derived positions of the parts of the body. The fundamental position is described with 
capital letter, the other positions are deecribed with small letters.   
 a) The denomination of the fundamental position. It is used six fundamental positions of the body: 
Sitting / Standing, (Sitting) on knees* / On knees*, Seated / Seated, Recumbent / Lying Support / Support, 
Hanging. 
* In some works, this position it is described as a derived position of the position “Sitting”: “Sitting on 
knees”. 
 In practice it is used very often, besides the six fundamental positions, the following derived 
positions (obtained through the omission of the fundamental position denomination): Lunge … / Lunge 
…; Squatting/ Squatting;  -  *  / on one foot; one foot balance … / One foot balance …;  -  *    / Knight; 
Maximum leg abduction …, Medium leg abduction … /  - *; Sitting / Long sitting;  - *  / Short sitting; 
Triangle sitting / - *; Lotus sitting / Lotus sitting; Guardian position / Guardian position;  -  *   / Prone on 
hands;  -  *  / Prone on elbows;   -  *  / Fetal position; Triangle position /  -  *; On the knees / On the knees 
and the palms;  -  *  / Muslim position; Squatting, hands on the floor  / Squatting, hands on the floor  ; 
Lying forward with hands on the floor / Lying prone with hands on the floor; Lying on the back / Dorsal 
decubitus; Lying lateral … / Lateral decubitus...  
* They don’t have usual correspondent in the respective terminology, but they can be described according 
to the general rules. 
 b. The segment denomination whose position must be described. There are described the whole 
segments of the body which adopts another position, different from the fundamental position. In this case 
(when the support is not performed on these segments) the succession of the segments denomination is the 
following: legs / lower limbs, body, arms / lower limbs, head-neck. For each segment, the modifications 
denomination on joints is made from the nearest joint to the farthest one. 
Note: If it is described the position of a single arm / superior limb or leg / inferior limb it would be specify 
on which (lateral) side of the body  is the respective segment / limb, left or right. 
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c. The denomination of the positions derived from the segments of the body. If it is necessary to 
describe the position of many segments, it always begins with the segment / segments on which there is 
the weight of the body or the most part of it, respectively with that (those) which are next to the support 
surface and continues towards the opposite (free) side of the body, keeping the denomination rule of the 
joints modifications succession for the respective segment (s), from the nearest to the farthest. 

So, for the position Sitting/ Standing, On knees, Seated and Recumbent / Lying the description 
begins from the legs / lower limbs and continues with the body, with the arms / lower limbs and with the 
head. 

When the body is in the sitting or hanging position, the description begins from the socket to the 
opposite site [towards proximal-caudal]. 
• Specific rules of physical education terminology – The position “Sitting” is the reference position for 
all positions of the body segments no matter in what position is the body, all the positions of the legs, of 
the arms and of the head are described depending on their given position to the body, when it is in the 
position “Sitting”.  
• Specific rules of the physical therapy terminology – The description of the derived positions, after the 
specification of the fundamental position, can be made in two ways: trough the specification of the 
modified articulated level, through the specification of the modifications shown between the two 
neighboring segments.  

Note: In a more “academic” way there is a combination of the two descriptive modalities, but in 
our opinion this might be a redundant expression. 

B) Graphic procedure 
 To render the image of the human body positions, they use simple cartoons, made up from lines, 
right and curved, easy to reproduce by those who don’t have ‘artistical talents”. The body image is always 
drawn on a horizontal line, which represents the ground line. 
 In order that the design represents as faithful as possible the body, when it is drawn, we have to 
take into account the body size. Only if this is respected, the design will seem real and aesthetic. These 
proportions are the following: the head = 1/8 from the body length; the body = 1/3 from the body length, 
measured from the shoulder line to the ground; legs / lower limbs = 2/3 from the body length, measured 
from the shoulder line to the ground; arms / lower limbs = ½ from the body length, measured from 
shoulder line to the ground.     

After the entire description of the subject / patient position, we will describe the physical therapist 
position (if he interferes during the physical therapy exercise), both where is his position given to the 
patient, and his contacts with the patient. The physical therapist position has to be as favorable as possible 
to the exercise performing, but in the same time it has to be ergonomic to him. The counterhold role is to 
stabilize and to fis a segment, while the plug can have multiple roles: mobilizes a segment, supports it or 
put up the movement. The hold and counterhold can be performed by a specialist or can be used different 
apparatus, installations and special “girths”. These are described for the initial position, and in case of 
their modification during the exercise they will be specified, describing them off the respective time.  

Movements describing rules 
A. Descriptive procedure 

•  Specific rules for the physical education terminology – The word order used in the movement 
description is the following: 

- The word which defines the movement (what is going to happen); to describe the movements performed 
horizontally by the body segments, no matter in what position they are, it is used the term “going”; 

- The segment denomination which performs the movement; 
- The removing direction of the segment which performs the movement; it is used only when there are 

many possibilities to remove the segment to reacg the desired position; 
- The final position where the segment which performs the movement arrives.  
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• Specific rules of the physical therapy terminology – In the movement description, there are used two 
alternatives. 

When the movement is describes according to the joints, the word order is the following: 
 - The word which names the movement (which is going to happen); 
 - Optional words “from the articulation”; 
 - Anatomical articulation naming whereby the movement is performed; if the movement is not  performed 

symmetrically it is naming the left/right side,, which is going to perform the  movement; 
 - If someone wants to stop the movement in a certain position, the following expressions are used: “to the 
/ to a position” and it is called final position or “to a (an angle of)”is called the number which represents 
the articular goniometrical number followed by the words “degrees” and if it is necessary it ends naming 
the final position in which is the articulation; if it isn’t specified a final position it is implied that the 
movement will perform on the whole possible joint range of motion.  
  In the case of the alternative with the movement description of a segment from another segment 

(enclosed, considered to be static-fixed) the word order is the following: 
- The word which names the movement (which is going to happen) 
- The naming of the segment which is moving away; 
- The word “on”; 
- The naming of the segment which rests fixed / stabilized; 
 - If someone wants to stop the movement in a certain position, the following expressions are                    
used: “to the / to a position” and it is naming the final position or “to a (an angle of)”, it is named the 
number which represents the articular goniometrical number followed by the words “of degrees” and if it 
is necessary it is finished naming the final position where the articulation finds itself; if it is not specified a 
final position, it is implied that the movement will be performed on the whole possible joint range of 
motion.   
• Common rules to the descriptions in physical education and physical therapy terminology: 
 If in a single time of the exercise are performed movements whereat many segments of the body 
participate in the same time, the order in which they are described begins from the support segment(s). 
 If the movements through which it is reached from a body position to another (performed in a tick 
of the exercise) are unfolded in a logical succession from the biomechanics point of view (they are 
normal, usual), then someone may overlook the movements denomination. 
 When we describe a time of the exercise using the expressions “passing in (position of) …” or 
“return in (the position of)…” but the body segments can reach many directions in the respective position, 
after the use of the words “and through”, will describe (conforming to the opening rules of the movements 
described above) the characteristic modality of the movement, finishing with the description of the final 
position.    

The communication with the patient is made under the form of the commands given by the 
specialist with the purpose of a clear and concise transmission of the planned tasks, of the effort 
adjustment. Every time of the exercise needs a command, which adapts to the comprehension level of the 
patient, on a tone with variable nuances – which depends on the immediate task. As a description, off 
every time, will be indicated (between inverted commas and with exclamation mark at the end) the 
command formula. 

B. The graphic procedure 
The image of the body is drawn in its initial position, conforming to the rules of make up of the 

drawings for the position presentation. Under the ground line, we write two capital letters “P.I.” – “initial 
position”.     
 Further on, on the same line which represents the ground, we draw  the image of the position 
where the body finds itself after the movements performance. Under the ground line we write two capital 
letters “P.F.” – “final position”. 
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 To reproduce the movements of this position, we mark arrows on the drawing which represents the 
final position. The arrows are marked off the segments which moved from the initial position, having the 
origin in the places from where the movements started, and the points in the places where the movements 
end. They show the trajectories on which the remote extremities/distal of the segments move, having 
different length and forms depending on the amplitude, direction and the sense of the segments 
movement. 
 Generally, the segments movements of the body are performed on a circular trajectory because 
they produce themselves around some main pivots found at the articulations level. These movements are 
represented by the arrows which have the shape of a circle bow or of a circle. 
 In order not to get the drawing too crowded with too many arrows, there are indicated only those 
arrows which show the essential movements which lead to the desired position; those which infer 
eloquently by the modification of  the drawn positions (final position given to the initial position), can be 
omitted.  

Techniques (T). To the physical therapy techniques, through their form, lack them  the finality, 
the physical exercise is the completed structure as description and procedural execution, which also have a 
therapeutical sense. The basic techniques represent the constituent elements of a physical exercise, as well 
as the letters arranged in a certain way form a word which has a sense. In the physical exercise 
description, in the “Techniques” part it is made the correspondence between the exercise objective and the 
performance times of the exercise techniques - from the Activity part. The performance techniques types 
of  a physical therapeutic exercise are described in chapter 4 - Techniques and methods in physical 
therapy. 

Elements (E). In this part are described the maneuvers which release sensitive stimuli predestined 
to increase or to reduce the motive answer, the effort dosing elements and the possible methodical 
indications. The facilitated or inhibitory “elements” will be classified according to the functional 
receivers, from where the sensitive signals start. 

A. The proprioceptive elements 
a. The stretch is a maneuver which can be executed in two ways: 
                 - The fast stretch – facilitates or increases the movement; 
                 - The prolonged stretch – inhibitory effect for the agonists (more stressed on the tonic 

muscles). 
b. A movement resistance increases the recruitment  in alpha and gamma motoneurons. The resistance 

application has to be probed, and if it not obtained a positive result it is passed at a minimum resistance. 
The postural and extensor muscles are the most sensitive muscles regarding this element. 

c. The vibration – its effect are the ease of the antagonist muscle (the most favorable frequency is that 
of 100-200 Hz) and the antagonist muscle inhibition (but not due to the lesion of the central motor 
neuron). 

d. The telescoping (the compression- its effect is the stability increase. 
e. The drive – its effect is the movement amplitude increase (the diminution of the articular pain). 
f. The acceleration (linear and angular) – used for the muscular tonus development according of the 

acceleration direction) as for the ability development. 
g. The rhythmic, repeated rotation – decreases the impulses come through reticular activator system, 

its effect being the relaxation. The rolling up, the swinging, the rocking, the poising and the rolling down 
of a segment or of the whole body (which should better be in a facility-relaxed position, as is for instance 
the fetal position) exerted relaxing effects.   

B. Exteroceptive “elements: 
a. The light touch (manual or with a piece of ice) – increases the phasic answer (especially) of the face 

muscles and of the distal limbs muscles. 
b. The brushing – used with 3 purposes: the pain intensity decrease, the increase of the myotatic reflex, 

and the reduction of the sudoriparous secretion. 
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c. The temperature – The heat is used especially to change the physical properties of the textures, the 
moderate increase of the blood stream and, in some cases, to reduce the pain; – The low temperature 
(cold) is usually used to reduce the oedema, the muscular spasm, spasticity and the pain. M. Rood 
describes two techniques of ice stimulation application: the “C-icing” technique and the “A-icing 
technique. 

d. The gentle paravertebral tapotement – has the effect to decrease the muscular tonus and of calming 
down on general.    

C. Proprio and exteroceptive combined elements: the manual contacts (it is taking into account 
their parameters: the length, the place and the exerted pressure) the pressure on the long tendons (a 
decrease of the muscular tension is achieved). 

D. The external receptor elements: the sight, the olfaction (facilitates the nervous vegetative 
system). 

E. Interoceptive elements: the carotid sinus stimulation (the head place under the body level) – it 
has a removing effect on the medullary centers, on the arterial tension and decreases muscular tonus.    

The effort dosing. We speak here about a physical effort in the context of the stress notion (the 
performance of some morpho-functional and psychic adjusted modifications which are very dependent on 
the stress nature and intensity). The effort assumes psycho-motor activities, their base being the muscular 
contractions, which, depending on their total or partial covering of the oxygen requirements in a physical 
effort, is prevalent anaerobic (alactacid – lactacid) or prevalent aerobe. The physical effort differentiates 
itself in effort types depending on such a series of criteria or indicators (adapted after Marinescu Gh, 
2000):  
� Reporting the physical effort to the quantitative and qualitative side of the motor capacities: 
             - quantitative efforts, where the effort – volume – parameter is directly implied; 
             - qualitative efforts where the qualitative parameter is represented by the intensity; 
             - complex efforts, interesting in coordinative capacities, skills and motor abilities. 
� After the effort dimensions, they are: exhausted efforts, maximum efforts, submaximal efforts, middle 

and small efforts. 
� After the way of manifestation, the efforts are grouped in: 
              - equal efforts: with constant requirements; 
                   - changeable efforts: having the meaning of increasing or decreasing of the intensity and/or of  
                        the volume.   
       The effort parameters relate to the joining way of the physical activity with the rest / break. The 
effort capacity develops / maintains through any means which comprise muscular contraction over a limit 
level of the intensity/volume. 
 The effort volume – refers to the effectuation length (of “its extent in time”) and to the quantitative 
summation of the used burden during a physical therapy session/program. It is measured during a physical 
therapy session (from the very beginning of the first exercise, until the end of the last one, including the 
breaks) through: the total number of repeating, obtained through their summing during the series and 
during the rounds; through the necessary time for a session achievement; the crossed distance; the number 
of the moved kilos; the bindings and the combinations number (for the acyclic movements). The volume 
can be appreciated with the ratings: small, medium, big.  

The effort intensity can be expressed through “excitation force” and is characterized through the 
sustained work labour in a time unit. It is determined by the movement execution speed, by their number 
on the time unit (the tempo), by the imposed rhythm, by the brake length, by the charge values. The 
tempo/the frequency is appreciated in percentage (100% - 75% - 50% - 25%) or in fractions (4/4, 3/4, 2/4, 
1/4).  

The rhythm, as a temporal characteristic of the movements, shows a time length of the exercise 
and the succession of the stressed times during that exercise. The exercise time length is expressed 
numerical (after the musical notes length: 1/1, 1/2, 1/4, 1/8, 1/16) or conforming to some physiological 
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rhythms (respiratory rhythm, heart rhythm). The times succession stressed during the exercise are 
expressed by the indication of the musical fraction numerator number. 

Paraclinic/medical modalities of the effort intensity expression: VO2max., Kcal/min, MET 
(metabolic equivalent), Joule, Watt, Newton, physiological parameters (heart frequency, respiratory 
frequency, arterial tension, EKG, EEG, EMG, lactic acidemia,  plasmatic albumins level, catabolits 
accumulation level).     

The break character is given by the time brake using way: 
a. active, when is present a psycho-motor activity; in this case we distinguish two ways of application:  
     - with low intensity contractions of the same muscular groups 
     - with middle towards big intensity contractions using yet other muscular groups which induce  
         inhibition phenomenon to the cerebral cortex in the stressed motor centers during the previous effort. 
b. passive, when the motor activity is absent. 
 Ways of the effort adjustment: 
- the modification of the operating positions, of the amplitude, of the speed, of the tempo, of the rhythm; 
- the variation of the muscular contraction form (for isometry) or of the charge (for isotonicity); 
- the diminution or the prolongation of the active working time reported to the session length (motor 

density); 
- the increasing ot the decreasing of the repetitions number, brake types and length, which leads implicitly 

to the modification of the physical therapy session length; 
- the effort complexity variation, starting from the individual neuromotor development level, is made 

through: the requirement of the skill performance at the learning-consolidation-improvement level, 
new combinations and motor actions, skill application / practice in easy or difficult conditions, the 
introduction of the emulation situations or competition in physical therapy activity.   

The methodical indications can be finally specified, having the form of attentions, for certain 
particular aspects of physical exercises performance. These methodical indications regarding the physical 
exercises performance are reliable to the following aspects: 
• The movements which form every exercise have to be conceived and chosen so as to contribute to the 

correct and efficient performance of the planned objectives;  
• The exercises have to be chosen in a way in which they have an utilization value as much as possible; 
• The effort dosing has to be realized in concordance with the body individual, structural and functional 

particularities and under a permanent specialty control;  
• In order to produce positive influences on the body development, they have to be used systematically 

and continuously, conforming to a scientific planning, a long period of time;  
• The same physical exercises can have multiple influences on the organism, the exercises with different 

structures can have the same influence on a certain function of the organism; 
• The differential organization of the exercises repeating modality can influence differently the 

organism development;  
• In this context, we find the notion of counter-indication, so, depending on the medical attentions-

indications, of the associated illnesses of the patient, has to be adapted or the exercise form, or the 
(technical) execution way, or adjusting the effort dosing, these activities unfold under a more careful 
implication and monitorisation from the specialist part (physical therapist); 

• The insistence on certain aspects which could distort the movement and as a consequence, it could 
affect the achievement of the exercise objective. 

 
2.1.2. The massage 

 
The massage can be defined as the methodic manipulation of the soft body tissues through manual 

or mechanical actions with physiological, prophylactic and therapeutic purposes. 
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The massage effects 
A. The effects on the blood circulation 

a. The effects on subcutaneous circulation 
Any massage on the skin is followed by a reaction of local rubefaction of variable intensity. This 

local vasodilatation creates a sensation of local heat increase. Fery could not demonstrate this thing after 
the effleurages applied on the thoracic area. The experience should be made again with more intense 
strokes. This vasodilatation might enhance the local cell nutrition, increasing the changes between the cell 
and the blood. The nutritional infusion and the transport of metabolic by-products and carbonic gas seem 
to be demonstrated by Fawaz’s works. 

There are many hypotheses: 
- the mechanic action of the massage on the subcutaneous capillaries; the manipulation of the 

tissue triggers (in a mechanical or reflex way) the vasodilatation substances (histamines, serotonin, 
acetylcholine) especially by mastocytes (cells from the vicinity of the capillaries in the dermal layer); 

- the manual skin stimulation made by massage creates an axon reflex (antidromic influx on the 
ways that control the vasomotor activity in the subcutaneous capillaries), thing that could release a reflex 
vasodilatation. 

b. The effects on the venous circulation 
The gliding pressures and the static ones enhance the venous flow. The influence of these 

techniques on the venous circulation was demonstrated through Doppler ultrasonography. Thus, it was 
demonstrated that these strokes could accelerate the venous flow on the big deep venous branches. The 
effect is optimal when they are performed at slow pace with at least 5 seconds between two strokes. A 
frequency of 0,1 Hz gives the best results. 

Other authors showed the efficacy of the static pressure on the popliteal area and the femoral 
Scarpa’s triangle in the acceleration of the venous circulation. They demonstrated that the dorsal passive 
or active ankle flexion that allows the compression of the posterior part of the calf would be more efficient 
than the dynamic contraction of the sural triceps achieved on the same purpose.  Finally, they show that 
efficient calf drainage must be performed by gliding pressure on the foot plant from the heel to the toes 
and by a static pressure of the metatarsal bones, followed by a passive extension of the metetarsal-
phalangian joints in view of compressing plant and inter-metatarsal veins. 

These experiments allowed the elaborations of some circulator massage protocols of the lower 
limbs, described by Pereira Santos. The massage action is mechanical; the pressure makes possible a 
venous collapse that has a system of anti-recess valves that allows only the return circulation. The pace 
has to allow the venous branch to get filled again after the massage strokes emptied it completely. A too 
fast pace do not allow the complete filling, decreasing this way the massage efficacy. 

These techniques are meant only for the deep venous system that drains 90% of the vascular 
network and receives on all its length adherences from the superficial network (under the aponeurosis), 
represented at the lower limbs by the internal and external saphena vein. That is why the following aspects 
must be taken into consideration: 

- the vessel location; the centripetal way (not for the sole of the foot); blood vessels location. For 
the deep located ones the pressure will be stronger and caution is needed in order not to produce trauma 
on the areas (Scarpa’s triangle and the popliteal area): the importance of the veins shape for the deep 
venous network. Gillot says that the internal part of the gastrocnemian muscle drains up to 7 times more 
than the external part, the semi-tendinous up to 4 times more than the biceps femoris (which is actually 
much bigger), the vastus lateralis of the quadriceps drains 3 times more than the internal one: the pace and 
the speed must be slow; The pace must be of 7 strokes per minute, in order to allow the venous refill, an 
the speed must follow the blood flow, which means that a speed too high can influence the return to the 
collateral networks; the respiration do not play a very important role: Franceschi shows in Doppler that in 
lying on back position, the expiration accelerates the blood flow in the femoral vein, and the inspiration 
does the same thing in standing position, but with a lower intensity. The rhythm of filling and emptying 
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plays the most important role. The so called “abdominal approach” strokes (diaphragmatic or manual) 
used in order to increase the venous flow in the lower limbs are not important, these techniques can 
produce a venous block in the lower limb and sometimes a blood return; the inclined position: measuring 
the venous maximal emptying flow by plethysmography, Leroux tried to determine the ideal venous 
drainage position of the limbs with the help of gravity. He states that when a person is placed in lying on 
back position, the lower limb must be positioned as follows: the thigh in 450 of flexion and 300 of 
abduction, the calf in light flexion and the foot in neutral position. For practical reasons, it is good to add a 
hip rotation in order to ease the access of the hands at the popliteal area during massage; if the massage of 
the lower limb is coded, the one of the upper limb isn’t. It is true that the circulation disorders are rarely 
seen in this area, there are only lymphatic problems. Leroux says that the venous drainage position for the 
upper limb is the following: the arm in 300 of flexion, 450 of abduction, the forearm in 600 flexion and 
pronation. 

Lejars described the so-called “superficial venous sole of the foot” applicable to the deep blood 
vessels network, showing that the superficial blood vessels network is not very well represented at the foot 
for this thing. This is confirmed by the fact that there aren’t any veins at the sole level that could make a 
quick perfusion between the deep and superficial networks, only some thin veins. That is why a quick 
enough emptying of the deep to the superficial network is not possible. This thing can be observed in 
Doppler. The massage must be associated with joint manipulation, muscular contractions and aponeurosis 
stretching. This action must ensure the venous blood circulation of the foot exactly like in walking when 7 
steps are needed for its efficiency. 

It must also be accompanied by a good lifestyle: general activity that can activate the cardiac 
pump, the arterial activity that act upon the vein from its vicinity), rest during the day, a goof abdominal 
activity (digestion and muscular activity) immobilization in case of insufficiency. 

c. The effects on the arterial system 
There are just a few experiments on the massage effects on the arterial system. Samuel and Gillot 

C. don’t exclude the possibility of an indirect action on the arterial system as a consequence of acting on 
the venous one, because the circulatory system is closed.  Shoemaker and col. applied different strokes 
(effleurage, kneading, tapotement) on the forearm muscles and on the quadriceps in order to measure the 
effect on the arterial flow brought to these muscles by the brachial and femoral arteries. They didn’t find 
any effect on the medium speed of blood circulation or the diameter of these arteries, measured by 
Doppler ultrasonography and echocardiography. There is no scientific validation concerning the action of 
connective tissue massage on the increase of arterial flow in the lower limbs. A study of the circulation 
changes measured by taking the skin temperature before and after the massage showed there is no 
modification. The problem remains open because it is only about the surface measurements and because 
the connective tissue massage specialists say that there are many good clinical results in this area. It is 
obvious that there are few massage effects on the arterial system, compared to those induced by the 
physical activity; the answers are still far from being complete.  

d. The effects on the lymphatic circulation  
These light massage strokes (40 Toricelli or about 50-60 g/ cm2) applied on the superficial 

lymphatic vessels line accelerate the lymphatic return flow. These techniques have a special protocol and 
they are applied in oedema of venous, lymphatic or mixed origin, for helping their absorption.  

B. The effects on the musculoskeletal system 
a. The effects on the muscular contraction  

A study of Chatal on the effects of the tapotement before a contest of vertical jump, reports that its 
application before the jump do not have as effect the increase of the height, and sometimes the results are 
even worse after these strokes. They say that these strokes are often inconvenient and painful for the 
subject. Serot studied the gliding superficial and deep pressure and the tapotement effect on the static and 
dynamic endurance of the quadriceps. He didn’t find any changes, but a small muscular endurance 
increase after the gliding pressure. Studies have also been made on the effects of kneading, stretching and 
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warming-up of main muscles of the lower limbs on the joint range of motion and hamstrings and 
quadriceps force. The study shows a tendency to decrease the force of these muscles. Viel studied the 
effects of the massage on the muscle contraction. Nothing has been demonstrated.  But we have to say that 
the psychological aspect is not taken into consideration in these studies even if it plays a very important 
role. 

b. The effects on the relaxation  
The result is convergent, especially regarding the effleurage, gliding pressures, statical pressures, 

tapotement, friction and kneading. When a palpation is performed it can be noticed that these strokes 
decrease or eliminate totally the contractures of muscular tensions found at the initial evaluation. Two 
aspects of the clinical exam performed after the therapy have proven that the palpation pain and the 
resistance at palpation disappear. Even if this evolution is not yet evidence-based we can say that it works 
somehow, because two different therapists in the same patient can objectively meet it, and the patient 
itself appreciates it subjectively. 

Crielaard describes that a quadriceps muscle tone decrease after a mechanic massage. He assessed 
it with a tono-meter (a marked and sliding bar). The muscle contracture, not enough understood yet, is an 
involuntary muscle contraction with non-paroxysmal and long shortening. It has an increased muscle 
repose tone and it can be in a bigger or smaller area (some motor units). This state can be spontaneously 
painful or not. It seems there are two kinds of contractures, primitive and secondary. The first ones appear 
usually after new kinds of activity and tiredness. They are called ”algetic”, they have metabolic origin and 
result from a local energetic depletion, favored by an ischemia that was produced by a long period of 
contraction maintenance. This kind of contracture does not have any EMG manifestations and it is a part 
of the very well known vicious circle: ischemia-pain-contracture. The second contracture type is a reflex 
defense or joint protection mechanism for the immobilization or the joint potentially painful range of 
motion decrease. These contractures are called algetic and they correspond to an exacerbation of the 
neuromuscular excitability that leads to an augmentation of the muscle tone. It has a recordable EMG 
activity. Often mistaken one for another, these two types of contractures can be treated trough massage. 
Their appearance is explained by two theories:  

- the massage would have a trophic effect on the muscle, enhancing its vascularization (so the 
nutritive, energetic intakes and the gas change). This would enhance the muscle contraction trough the 
regaining of the local metabolic balance that can allow the muscle tone adjustment. This hypothesis is not 
confirmed by the works of Shoemaker and Crielaard who compared the blood flood at the vastus lateralis 
level of quadriceps before and after the mechanical massage of the thigh through scyntigraphy. This 
massage was performed with a device that imitates the petrissage technique. The blood flow was even 
diminished after the application of this massage. Otherwise it is possible that the metabolic origin of the 
contracture explain the de-contracturation that appears after the hold-relax technique, applied like a 
massage technique.  

- another hypothesis is that the massage could make a nervous tone relaxation, because the tension 
and the muscle tone g impulses from the motor neurons in the anterior horns of the spinal cord. On the 
other hand, different massage and physical therapy techniques allow the action on the nervous regulatory 
ways of the muscle tone. 

So, the contraction of an agonist can induce the relaxation of its antagonist (Sherrington), the 
muscle stretch induces a decrease of the motor neuron excitability, the mechanic vibrations on the tendons 
create the movement sensation, even the segment is immobilized in plaster. 

The same kind of vibrations can be used to get the contracture relaxation. Morelli and Sullivan 
show that the petrissage, effleurage and gliding pressure strokes applied on the sural triceps induce a 
decrease of the Hoffmann reflex (H) the monosynaptic reflex that stimulates the I a fiber by electrical 
transcutaneous electric shock (trough the stimulation of the sciatic nerve at popliteal level, it appears at the 
sural triceps) which means a decrease of the alpha motor neurons sensitivity. 
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General contraindications of the massage  
The rational use of a therapy must be based upon the knowledge of indications, contraindications 

and its own limits. The risks to which the patient might be exposed during a treatment session must be 
also known. 

a. The very clear contraindications of the massage are the followings: 
- Inflammatory acute disorders 
- Inflammatory rheumatic acute ingravescence 
- Infectious processes in evolution stage 
- Skin diseases such as skin cancers, malign dykeratosis, hemathodermia, skin infections, major 

dermatosis, (eczema, Zoster, herpes), pressure sores. 
- Vascular frailness 
- Phlebitis, as long as there is the possibility of putting a thromb into the blood stream 
- Local massage in renal or bile lithiasis 
b. Relative contraindication 
In case these ones are not respected there can appear some incidences with minor importance than 

accidents. That is why it refers only to some techniques and strokes and recommends the use of a well-
adapted way of action. 

 In dermatology, there are some contraindications (Mârza, D, 2002): psoriasis, eczema, itching: 
elderly persons capillary friability needs precautions not interdictions; the bruise suggests that the strokes 
will not be applied locally with high intensity, but it is not a contraindication for applying the massage 
with big contact surface on a big surface. 

The topographic contraindications are on the popliteal space, Scarpa triangle, the elbow internal 
face, the anterior area of the neck. They are not necessarily “taboo”, but because they have a higher degree 
of vulnerability, the responsible physical therapist will take care touching the above-mentioned areas by 
hand. 

We have to mention that regarding the spasmophilia the high frequency of the fails is more 
important that the fact that massage is contraindicated. In practice, the results are under the low or inferior 
limit of the efficiency that is why in this condition the massage can represent a relative contraindication. 

The somatic massage 
The manual or mechanical strokes suffered a continuous process of adaptation in time. Nowadays 

they can be classified according to the execution technique effects and the importance of their application. 
Some strokes are included in all the massage forms, they are applied on all kind of tissues and body parts. 
These are called main strokes. Other are applied only to some regions, parts or tissues, that is why they are 
called secondary strokes, (Marcu, V, 1983)  

The main massage strokes 
A. The effleurage is a light, rhythmical stroke performed on the skin in the venous circulation 

direction. It is directed to the skin, peripheral nerves and connective tissue and has as main effects the 
enhancement of the capillary and lymphatic circulation. Due to the direct mechanical stimulation, but 
especially on a reflex basis, they produce a local hyperemia because of the motor vascular, humoral and 
nervous modifications. They are performed with the palm, the fist, or the dorsal face of the fingers. There 
are also other variants of effleurage, depending on the area where they are applied. These ones are the 
“comb effleurage” , “rain drop” or in “bender”. 

B. The friction is a stroke that consists in pushing and moving the soft tissues between the limits of 
their elasticity. As effects there are a skin hyperemia and local analgesic effect, decreasing drastically the 
sensitivity of the nervous terminations. On a reflex way, the friction has long time effects, on the 
trophicity and blood circulation, contributing to the nervous and muscular relaxation or to the stimulation 
of the neurovegetative system (according to the needs and the execution technique). It can be performed 
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with the palm or the fingers, with the dorsal face of the bent fingers, with the top of the fingers or the fist 
(Marcu, V., 1983). 

C. The petrissage is used especially for the muscle tissue and it consists in the grasping, elevating, 
squeezing and pushing the tissue on the hard bone surface. Its action is more penetrating that the one of 
the other strokes, that is why it is very much used in sport massage in all training periods, competition, or 
medical rehabilitation), or for treating the atrophy or muscular insufficiency of different etiologies 
(accidents, immobilizations etc). 

D. The tapotement represents the rhythmical and light pounding of the soft tissues and it is a part 
of the main massage strokes. It stimulates the superficial or deep layers according to the pounding 
intensity, and it is addressed mainly to the nervous terminations and subcutaneous connective layer, where 
it produces vasodilatations and local hyperemia. 

 E. The vibrations are main massage strokes with a very small number of contraindications 
(bleedings or skin diseases) and they consist of oscillatory rhythmical movements on the soft tissues. The 
stroke can be performed manually or mechanically. The latter one is performed with different kinds of 
devices, quicker, perfectly rhythmical and they can be applied for a long time. They have always relaxing 
effects, when performed deeply they produce circulation activation, and an enhancement of the effort 
capacity.  

The secondary massage strokes 
These strokes can be performed between the other ones, completing their action.  
A. The screening and rolling are two highly efficient massage strokes that complete the action of 

the petrissage and tapotement of the cylindrical parts of the body, the lower and upper limbs, being very 
similar as an execution technique. The screening is a stroke where the muscle tissue is moved up and 
down and laterally from one hand to another. This movement produces a specific sound. For rolling, the 
palms are positioned on both sides of the body with the fingers extended, performing a rolling of the 
segment in the range of its elasticity. The strokes start from the distal part to the proximal one and they are 
important for the muscle mass, but also to the other soft tissues. They have relaxing effect.  

B. The pressures and tensions reinforce the effects of the other strokes. They are applied in sport 
massage, especially on the spine. They have effect on the joints, for preserving the stability and range of 
motion. 

C. The tractions, shakings and the elongations are helping strokes that complete the massage and 
they have the effect of negative pressure, decongesting the elements from the vicinity of the joints, 
improving the blood circulation and the local nutritional exchanges. The tractions are performed in the 
axle of the joints and the shakings are some oscillatory movements of the limbs, thorax or the whole body. 
The elongations are therapeutic strokes that are especially applied on the spine. 

D. Other strokes. This category of secondary strokes includes the pinches PENSARI, squeezing 
and lifting of the muscles, making a deep wave and moving it for purposes of improving the local range of 
motion. 

The succession of the massage strokes 
In time, the following succession for the strokes got generalized: 1. Starting effleurage; 2. Friction; 

3. Petrissage; 4. Pinching, squeezing and lifting; 5. Tapotement; 6. Squeezing and rolling; 7. Pressures and 
tensions; 8. Tractions and shakings; 9. Vibrations; 10. Final effleurage. 

A special problem is represented by the succession of the areas to be massaged, because there are 
different opinions.  We consider that the following succession is the most efficient (Ionescu, A., 1970) 
without a frequent change of the patient or therapist position. 

1. In lying prone position the back, the gluteal region, the foot sole and the posterior part of the 
calf and the thigh are massaged.  

2. In lying on the back position the massage is continued on the lower limbs, on their anterior part 
(foot, calf, knee, and thigh). 



 36   
 

 3. In supported sitting or supported lying the abdominal and thoracic wall, the upper limbs and the 
back head and the neck are massaged. 

The applications of the massage and self-massage in sport  
So that the activity of physical education and sport activity should not become a waste of energy it 

is necessary to give the sportsmen time and optimal conditions for recovery, compensation or 
overcompensation for the energy spent during the effort. The massage is one of the most important means 
of recovery. 

According to our research, applying the massage in the medical recovery and rehabilitation is an 
important means of shortening the inactivity time of the sportsmen. This determines the planning and 
achievement of a bigger training volume, which means 2 or 3 training sessions a day. The massage is one 
of the most important “relaxation without inhibition, activation and functional stimulation without effort 
method” (Ionescu, A., 1970).  

The massage and self-massage at sportsmen 
They can be applied in the following situation: 
 - In the training period (usually after the training session) 
 - In the competition period; before the contest; between contests; after contests 
 - In the medical rehabilitation period 
 - In case of specific accidents and injuries, as follows: a) in lesions of the peripheral soft tissues; b) 
in muscle and tendons lesions; c) in joint injuries; d) in bone injuries; e) in peripheral nerves injuries; e) in 
case of functional disorders; f) in over-training; g) in physical exhaustion 

The lymphatic drainage 
It is a group of manual techniques used to facilitate the elimination of the extra liquids from the 

tissues trough the lymphatic circuit; the lymph purifies it when it passes through the lymphatic ganglions 
before entering the blood. The massage facilitates the passing of all the by-products into the lymphatic 
vessels, fights the lymphatic stasis, and stimulates the release of the immunity cells from the lymphatic 
ganglions. These ones pass in the blood stream and improve the body defense capacity against all kinds of 
infections. 
 The drainage effects 

A. The anti-oedema effect is the most significant action which other kinds of manipulative 
intervention are not able to produce. In case we take into consideration the passing of the by-products into 
the interstitial part of the tissues it becomes evident that the lymphatic liquid has the capacity to interfere 
in the elimination/decrease of the oedema, in disseminating the serum that the blood can not totally 
eliminate, nor the lymph can resorb completely. The oedema can appear in different regions of the body. 
The affected part is swollen, tensed, almost shining. A normal pressure determines a deformation of the 
cells that do not disappear easily. It can be triggered by a venous stasis or the increase of NaCl and water 
concentration in the blood stream. The oedema can be determined by heart diseases or phlebitis. These 
kinds of disorders are located usually at the lower or upper limb, or even in the neck area. The ones 
produced by intoxications kidney or liver disorders appear firstly at face level, especially the eyebrows 
and they pass to another region just as a secondary phase. In all these pathological situations the chemical 
composition of blood undergoes significant damage that influences the balance between the blood and the 
other body parts. The negative effects on the blood and its balance with the body are determined by 
traumatic situations like fractures, contusions, burns, inflammatory processes and infections, the use of 
lymphatic drainage in the oedema treatment of persons in pre-menstruation or pregnant period, or the ones 
that keep the standing position for a long time, do not need medical treatment. 

B. Cicatrisation effect. Lymphatic massage accelerates the lymphatic flow. When in one part of the 
body there are wounds or different ulcers, the fresh lymphatic flow, rich in reconstructive cells, favors the 
cicatrisation process. The same lymphatic massage is able to eliminate from the affected area the irritating 
substances that hinder the reconstruction of the connective tissue. The lymphatic massage is very useful in 
varicose ulcers, pressure sores and after surgical intervention. 
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C. Immunity effect. The improvement of the immunity system is one of the most important 
processes due to the lymphatic activities. The massage can only emphasize this process. The treatment of 
the specific areas will lead to a quicker solving of the problems determined by acne, posttraumatic 
wounds, surgical interventions, amygdalitis, sinusitis, pharyngitis. The intervention in the case of these 
disorders will only take place as prevention, and not simultaneously with the acute disorders. 

D. Regenerating effect. The drainage contributes to better tissue trophicity and may lead to the 
reestablishment of the hydric equilibrium in the dehydrated areas. The wrinkled, dull skin, a typical sign 
of ageing, recovers, it gradually regains the healthy and shiny color and the dry skin regains freshness as a 
result of the lymphatic massage. In case of fractures, the bone tissue regenerates itself more rapidly. The 
nipples of the breasts regain their normal aspect after breast-feeding. The regenerating effect is 
fundamental in the aesthetic field. 

The techniques of the lymphatic massage 
The strokes of the lymphatic massage are effleurages made with a lighter pressure than in the case 

of the common, somatic massage. If during the later the strokes are executed with a pressure of 600-700 
mm Hg, in case of the lymphatic massage the strokes are executed with a pressure of 30 mm Hg. For 
better understanding, the hand pressure must be equal as when turning a page. 

The correct sequence of the application of lymphatic drainage fundamental stroke is: the initial 
contact stage, hand movement stage and pressure release stage. The three stages have a rhythmical 
succession through circular, spiral movements executed with the palm or with the fingers so that the 
surface of contact with the patient’s body should be as big as possible. The hands will be used for the 
drainage of wider surfaces of the body (calves, lower limbs, thorax, back), while the fingers are used for 
the drainage of narrower areas (neck, hands, feet, face). 

The technique. The adjustment of the lymphatic system relies on physiological mechanisms of 
“filtration-resorption”. This is performed by two main strokes that tend to fulfill this double function: the 
call and the resorption.  

The call. The stroke aims at emptying the nodes and the vessels of their content, guiding the 
lymph towards the jugulo-subclavicular trunks, where it joins the venous stream. The call is usually 
performed distal from the skin, but the experience has shown that it is more efficient if it performed as 
close as possible to the skin. The call on the lymphatic nodes is performed with the fingertips, guiding the 
pressure towards the subjacents nodes, in the physiologic drainage direction. It is performed on the vessels 
with the palm of the hand that implies a similar pressure. The movement of the hand goes from proximal 
to distal, whereas the traction accompanying the pressure is always distal-proximal (the drainage 
direction). 
 The resorption. The techniques are applied directly on the skin because it enables the passing of 
the liquid excess from the interstitium towards the lymphatic capillaries. For resorption, the hand or thumb 
movement is inverse order as compared to the call technique: it is performed from distal to proximal. The 
traction is the same because it guides the lymph in its physiological direction. The pressure accompanied 
by the traction is performed with the palm of both hands (simultaneously or alternatively, according to the 
situation). 

General principles of performing the stroke 
The performance of manual lymphatic drainage implies good knowledge of anatomy and 

lymphatic physiology. It is important to take into consideration the following: the pressure, the direction 
of the traction, the stroke rhythm. Each of the strokes must be repeated 5-10 times on the same spot before 
moving the hand to another spot. 

The pressure. It is close to the normal tissular pressure: 30 mm Hg/cm2 (but it can be higher in 
the pathological disorders) that is hard to maintain and requires attention and training. The experience 
allowed the encoding of the MLD: the hand or finger movement alone is given by the upper limb 
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movement in abduction/adduction, and not only by the wrist joint, in order to obtain a sufficient but not 
too strong pressure, paying attention not to crush the vessels. The pressure must remain the same from the 
beginning to the end of the movement. 

The traction. Each movement is accompanied by traction in order to avoid the collector collapse 
by the opening of its lumen.  On normal lymphatic blood vessels the traction is guided in the direction of 
the lymphatic circulation, oriented by the valvules on the pre-collector and collector lumen towards the 
thoracic channel, than towards the jugulo-subclavicular trunk. 

The rhythm. If it is too rapid the stroke becomes inefficient, by not giving time to the lymph to 
advance from a valvule to another. If it is too slow, it does not stimulate the lymphangioma (motor 
contractile lymphatic units) that belong to the motor element of the lymph. 
 Anti-cellulite massage 

The anti-cellulite massage is the answer to two feminine specific needs: on one hand, the weight 
loss, and on the other hand the rejuvenation and the improvement of the aspect of the skin. Therefore the 
anti-cellulite massage provides an answer for both needs and it also has two purposes concerning lifestyle: 
an active life and a strict diet. The tactile information of the massage helps the patient to have an idea 
about the form of his or her body and about its consistency. It makes the patient concentrate on his or her 
form. In essence, the anti-cellulite massage has to give a feeling of satisfaction and comfort. 

According to the case, there are two techniques: 
A. The aesthetic manual lymphatic drainage (MLD) 
It is an adaptation of MLD classic with a rather global than segmented approach. Where? -  On the 

entire body, including the face and the neck. The approach is: the face, the abdomen, the upper limbs then 
the lower limbs – when lying on the back position, and the back – when lying on the abdomen. 

Why ? Because of the plasmatic infiltration in the connective tissue. This phenomenon is more 
often met in gynoid than in android women. 

The objective is the reduction of the dimensions typical for this shape characterized by a 
disproportion of the upper extremity that has a normal size as compared to the lower one that is oversized. 
The diets have a global effect on the whole shape of the body. The aim is the reduction of the “orange-
like” aspect and the improvement of the shape of the body. 

The role played by the massage is to increase the catabolic activity at the level of the lower limbs 
helping with the evacuation of the cellular by-products. The MLD facilitates the circulation of the lymph 
collected and recycled in the blood stream. As a result, it reduces the interstitial liquid retention in the 
cutaneous tissue and it stimulates the capillary circulation. The holistic approach of the massage aims at 
the somatic-psychical unit, in order to support the patient’s efforts to improve her state of well-being when 
faced with the doubts and the discomfort during such procedures. 

The strokes are similar to those in the classical MLD: call and resorption strokes, the lymphatic 
network pumping. For the face, the massage therapist sits in front or behind the patient. The gestures are 
similar to those performed after face lifting. The procedure differs considerably at the level of the limbs: 
in the case of gynoid morphologies the massage therapist insists on the inguinal areas and in the case of 
android morphologies on the reception areas of the axillary fossae. 

The aesthetic MLD, especially in gynoid shapes, can be accompanied by pressure therapy. 
B. The de-fibrosing massage 
It is performed in case of high-density adipose mass, more often on android type women. It can be 

done on the body, except for the face, where these kinds of strokes are not performed, the effleurage being 
preferred. It can be combined with the drainage. In the case of women with gynoid morphology it is 
performed on the lateral side of the thigh, on the hips and if necessary on the abdomen and on the anterior 
and posterior side of the thighs. Usually it is performed because of a weight loss failure in the above-
mentioned areas. This means a powerful organization of the tissues, which is why the means must be 
adapted accordingly. The objective is to render flexibility the resistant areas. The role of the massage is to 
eliminate the adherences by means of a tender stroke and to reestablish the cellular exchanges in the 



 39   
 

relatively inert fat and crusted areas. The strokes are performed through a overall approach: the 
Wetterwald strokes, pinching, superficial and deep kneading, Jacquet-Leroy strokes, on site and on the 
whole affected are. 

The intensity is stronger than with the lymphatic techniques because it is about finding a tissular 
range of motion stuck in a infiltrate that must be eliminated. The difficult part is to avoid being aggressive 
with the vascular structures already badly maintained by the tissular fibrose they are stuck in. 
All the massage therapist skills are determined by his or her capacity of perceiving these rough areas and 
by the capacity of adapting the strokes: too light, they are inefficient, too rough; they can cause bruises 
and generalized tissue destructions that can explain a spectacular cellulite reoccurrence after the first 
satisfactory result.  This is very important to know when the hand of the massage therapist is replaced by a 
device, no matter how sophisticated it might be. It is important to ask for a progressive active participation 
before any change of position, participation based on increasing costodiaphragmatic breathing, the patient 
being taught this breathing technique before the beginning of the massage. Often, this type of massage is 
placed in a delicate psychological context, hence the importance of giving it and pleasant and comfortable 
aspect. 

The massage of the connective tissue 
There are many concepts under the name Bindegewemassage. We mention three of them, Dicke, 

Kolhrausch, Teirich-Leube. The reflex effects (sympathetic) or humoral (endocrine) drew the attention of 
massage therapists. The mechanic component which supports the reflex action is always associated to it. 
The linear pressure is used in case of adherences and retractions (in this case the pressure is stronger). 
This stroke can be used in general massage even if it doesn’t involve any reflexology notion.  

The place of the “reflex” massage in massage therapy 
It is contraindicated the association with another therapy because this can reduce the reflex 

resonance, but we must mention that: 
- on one hand is after evaluation we decide to adopt a reflexogenous massage we could nor add 

another form of therapy. If the evaluation reveals that there are also other problems to be treated, it is very 
important to take care of them. These can be separated or together according to the evolution of the patient 
state and the affections predomination 

- on the other hand, there are two ways to put the time problem, as fatigue generator for the patient 
if the session gets longer or the massage therapist makes it longer including another type of treatment in it. 
As an indication the basic strokes take about 5-10 minutes and if we massage the posterior part of the 
body this will take 20 minutes. 

Immediate reactions 
Two reactions are the most commonly met: 1. Cutting sensation (compulsory according Teirich –

Leube, the patient has the impression that the therapist uses his nail); 2 Secondly the pressure lives a red 
trace on the skin, sometimes with a small white inflammation of the skin. There is a histamine secretion 
with hyperemia on the skin. The reactions are quite inexistent on the sound parts of the connective tissue 
and more intense on the affected parts. There can be an abundant perspiration in the axillary areas. 

The patient can express verbally his fatigue, or can show it through a relaxation position of the 
spine during the session. The session duration will be adapted according the patient’s tolerance. 

There are many techniques, according to the authors. We can adopt a neutral attitude, beginning 
with basic strokes, and then to continue with the complementary areas. We have four situations: 

1.The aimed effect is general and important: the session begins with the basic strokes and then it 
passes to the trunk and limbs  

2. The aimed effect is general and it has a moderate importance: the session can be resumed at the 
basic strokes. 

3.The aimed effect is local and important: the massage begins with the basic strokes and continues 
with the affected area. 

4. The aimed effect is local and has a moderate importance: the massage performed locally. 
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The treatment plan takes more into account the patient reactions than the pre-established 
technique. Every technique can be adapted according to the observations and case evolution. The number 
of sessions varies according the diagnostic and the disease phase. 

Mapping – There are privileged areas. 
There is always a margin between the technique and the improvisation which is a research that 

consists in the corroborations of the symptoms and their evolution with the known effects of a technique. 
This is the role of adaptation because the empiric determinations can serve only as an indication. There are 
the big classic ways, and then the detailed research of the case, that allows the right approach of the 
patient.  
 Distal action  

There are two levels: on one hand the approach of the lumbar, sacral and gluteal area, called the 
basic stroke and on the other hand the chart marked areas. The basic stroke varies according to the 
authors; Teirich-Leube claims that it does not exist. The author approaches the session according to the 
consistency and state of the assessed connective tissue. 

The basic strokes can be described as follows: 
1. PSIR*            ASIR* above the iliac crest    (PSIR- postero-superior iliac crest) 
2. PSIR              ASIR under the iliac crest (ASIR- antero-superior iliac crest) 
3. PIIR*  trochanter, crossing the buttock (PIIR- postero-inferior iliac crest) 
4. PIIR   trochanter, passing under the gluteal margin 
5. PIIR  5-th lumbar vertebra and coccyx  
6. Three or four convergent pressure in the ilio-lumbar angle towards S1 
7. A similar trajectory, from L3 towards the iliac crest 
8. Some linear pressures on the sacrum, oblique downwards and sideways, then downwards and 
backwards 
9. Pressures between the lumbar spinous processes, downward and sideways  
10. Pressure with the fingertips from the anterior basis of the thorax to the T12-L1 area  
    Local action 

It refers to the whole body. There are three stroke types: large and short pressures and the global 
movements like friction or “palper-rouler” 

Generally speaking, the large pressures respect the morphologic limits of the body, the directions 
or the muscular insertion, the septum  and the aponeurosis. It is addressed to the muscles and the bones 
prominences. The short pressures are transversal, quite in the same place. The global strokes are to be 
done up to the therapist in addition to the above mentioned. These strokes are to be performed after the 
basic ones.  

So there are: 
- transversal pressures between all the spinous processes above T12  
- pressures on the omoplates (on the margins and on the ridge) 
 - pressures on each intercostal space  
- interscapular pressures from an acromion to the other  
- axle pressures on the right and the left of the columns  
- suboccipitale pressures along the nuchal superior line. 
- specific strokes on an affected area. 
For the anterior part of the body: 
- pressures on the clavicles; pressures on the pectoral muscles or breasts; pressures on both sides of 

the sterna bone; intercostal pressures; abdominal pressures respecting muscles and their insertions. 
Limb treatment. We have to follow the muscle lines, their separation septum, the area 

delimitations. The same for the extremities, including the dorsal, palmar and phalangian areas. 
Face treatment. The pressures are identical, but with smaller intensity because of the reduced 

muscle dimensions and skin fragility. They respect the bon and muscular shape. 
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Reflex massage of the foot 
According to the International Reflexology Institute created by Eunice Ingham în 1973, the energy 

flows permanently along the body channels which end on the foot and hands. When this flow do not meet 
any obstacle, the person’s health state is good. In case that the flow is blocked by a tension or congestion, 
the person gets ill. We destroy the stoppage when we treat the reflexes and the systems return to good 
functioning. 

The basic principles of this science are the following: 
a) The area theory that considers that there are 10 areas or channels that cross the body from the 

feet to the head, 5 on each side, one for each finger and toe. All the organs, glands or segments of the body 
have a “reflex” in a certain area of the foot. If we find a painful point this is the sign of a tension or 
congestion in the part that correspond to that point. If there is a energy stoppage in a point or organ from a 
specific area, all the neighboring organs can get ill ( Marcu, V,  Copil, C, 1995).  

b) The chart of the foot reflexes show their exact location of the different body part reflex on the 
sole and foot margin. 

Every sole reflects the hemicorp of the same side, so the organs, structures and single segments 
will be only on the corresponding sole. For a better orientation the bones of the foot must be well known. 
There are 26 bones: 7 tarsal, 5 metatarsal, and 14 phalanges.. 

The sole was divided in three lines: 
- The diaphragm line that crosses the foot at the margin of the metatarsal bones, 
- The waist line crossing line of the foot from the 5-Th metatarsal bone 
- The heel line, located above the heel 

 
Reflex massage techniques 
Both hands are used for the main hold, one for foot support and the other for action on the reflexes. 

The movement is performed with the palm, not only with the fingers; the contact is made with the 
fingertips. There are several techniques derived from the main hold, namely: 

a. The relaxing techniques: 1. The rolling technique. 2. The flexion of the diaphragm and solar 
plexus. 3. Ankle rotation. 

b. Main techniques: 1. The thumb technique; 2. The index technique; 3. The needle technique. 4. 
The reflex rotation. 

Effect of the reflexogenous massage 
The first and the most important effect is the nervous and muscular relaxation. Another effect is 

the recovery of the harmony and homeostasis of all body functions: the improvement of the blood and 
lymphatic circulation, nervous system activity (the patient will sleep better after the first session), diuresis 
adjustment; intestinal peristalsis activation. 

Contraindications of the reflexogenous massage: fever, infectious and dermatological diseases, 
venous and lymphatic acute disorders; diseases that need surgical interventions, pregnancy disorders (in 
normal pregnancy the pelvic area will not massaged), severe depressions. 
 Oriental techniques: Shiatsu 
 The strokes used by this method are not very different of ones used by the Occidental massage, but 
in fact only two techniques are used, the pressures and the tractions. Even so, Shiatsu is a very dynamic 
massage therapy, its variety is given by the use of different body parts (hands, elbows, knees, and feet), by 
the deepness of pressure and the position of the massaged person. The massage therapist must be as 
relaxed as possible when he performs a pressure, using the weight of his own body instead of his muscular 
force. The two hands must always be in contact with the patient’s body. 
 In Shiatsu the pressure comes from the “Hara” (the center of energy from the lower abdominal 
region) no matter which segment is used. This pressure is strong, but controlled, because the energy of the 
therapist is sensitive to the one of the patient. There is no physical effort, it is used only the weight of the 
own body. The position is very important because the body must be relaxed and balanced. The knees are 
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spread apart in order to improve the stability; elbows are extended for good support. The pressure comes 
from the forward movement of the pelvis, not from the shoulders which are relaxed. The hands are relaxed 
in order to perform a strong pressure, without experiencing fatigue. 

The segments that perform the pressure in Shiatsu are the followings: 
The thumb. When using the thumb, the pressure is done with the fingertips not with the nail, and 

the hand is in contact with the patient’s body in view of a good weight repartition and his relaxation. 
The external part of the index and thumb. This position is called “the dragon bit” and it is very 

useful for those with flexible hands. The pressure comes mainly from the first joint of the index. 
The palms. The palm allows the execution of a good pressure, less precise than the other of the 

thumb. The broad palm is used in order to increase this precision, its other part is always relaxed and in 
contact with the patient. 

The elbows. When they are used, the knees are widely spread and the gravity center is low in order 
to control better the pressure. The massage therapist must keep the elbow in an “open” position, because 
its “sharp” position is painful for the patient. The hand and the forearm must be relaxed, the tensioned 
wrist is the sign of force pressure and that is strictly forbidden in Shiatsu. 

The knees. The pressure of the knees is strong, but not painful. The massage therapist should stay 
on the heels, and the toes must be flexed. He must bear his weight from one knee to the other, without 
kneeling on the patient. 

Basic exercises in Shiatsu 
For starters the patient is in a prone position, with the arms along the body. The back is the first to 

be treated, and then the pelvis, the hips, the calf the abdomen then we go back to the shoulders and head. 
The patient will twist the head frequently in order to avoid contractures at the neck muscles. Then he 
assumes the lying on the back position, and the treatment will continue with the anterior part of the neck, 
the shoulders, the face and the head, the arms, the hands, the « hara », finishing with the calf. The persons 
that suffer thoracic pain is better to bend their knees in this position. 
 Contraindications : the pressure on the veins is to be avoided if the patient has varices : the Shiatsu 
will not be practiced on the abdomen in pregnant women ; towards the end of the pregnancy the strong 
pressures on the lower limbs will be avoided and the point « the Big Eliminator » will not be used. 

1. The back. We start with back stretching followed by relaxation. Every massage therapist has to 
find his own pace. Then all the body functions are stimulated with pressures of both sides of spinal 
column, first with the palms and then with the thumbs. 

2. The pelvis. In this area, the pressures will be done on the sacral holes, and then the massage 
therapist will compress the external parts of the nates. 

3. The posterior part of the lower limb. We practice on one limb and then on the other, making 
pressure with the palms and then with the knees. After the ankle was treated, the leg is mobilized in three 
directions. Then the lower limb is abducted and flexed. The pressure is made on its external part and then 
the massage therapist steps on continuously on the patient’s soles.  

4. The posterior part of the shoulders. On the posterior part of the body, the Shiatsu finishes with 
the shoulders. We push on the upper part and than rotate the omoplates. After that we treat the area 
between the spine and the omoplates. At the end the shoulder muscles will be massaged for relaxation 
with the therapist’s feet. 

The patient assumes next the lying on back position. 
5. The anterior part of the shoulders. The thorax is “open” pushing between the intercostal spaces 

in order to decongest it and to improve the posture of “round” shoulders. The elbows will lean against the 
knees for a better hold and the massage therapist will work the meridians of the neck posterior part, 
relaxing the muscles. At the end the cervical spine is elongated. 

6. The head and the face.  We start with the top of the head, the fingers glide on the hair pulling it 
lightly. Then we massage the ears, and then the face points, the point of the eyes, temples and chin, the 
points of nose and mouth before coming back to the head medial line of the head. 
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7. The upper limbs and the hands. Every limb is treated successively. We begin with the external 
part, with hands in supination, than we work on the forearm, with the hand in pronation. The fingers are 
traction and the point between the thumb and the index is treated. At the end the arm are shaked for 
relaxing the muscles. 

8. “Hara”. We push the inferior abdomen with both hands clockwise, and then we push lightly 
under the ribs from one part to another before going down along the medial line to the navel. At the end 
we relax the “Hara” by wave push. 
 9. The internal part of the lower limb. We push on the internal part of the calf, going downward to 
the foot, and then on the internal part of the thigh. We lightly move the patella and press the point located 
under the knee with the thumb. Meanwhile we push on the tibia with the other hand. At the end we make 
the flexion and extension of the foot and then pass to the other leg. 

The meridian chart of the back 
The back reflects in its structure the state of internal energy, The pulmonary, pericardia and heart 

are located between the omoplates. The Stomach and Triple Warmer are on the left of the medial line, the 
Liver and Gallbladder meridians are on the right. The Spleen meridian in located in a narrow area near to 
the 12-th thoracic vertebra. The thoracic pains can reveal disorders of the corresponding organs. The 
kidneys and the intestines correspond to the lumbar area, and the sacrum corresponds to the bladder. 
 The meridian index is the following: 

B - Bladder; GB – Gallbladder, K – Kidney, SI – Small Intestine, L - Liver, LI – Large Intestine, S 
– Stomach, TW – Triple Warmer, SP – Spleen, P – Pericardium, H- Heart, GV – Governing Vessel, L- 
Lungs, VC- Vessels Conception. 
 The main meridian is the one of the Bladder, which goes on both sides of the spine towards the 
sacral area, where it makes two angles before appearing in the upper area of the back to form the external 
meridian of Bladder, parallel with the first one. 

The internal meridian has a physical effect, and the internal one act more on the psychic and 
emotions. It stimulates the rachidian nerves that are connected with the activity of all internal organs. 
Practically any tsubo (point) of the Bladder meridian has a direct influence on giving vital energy (QI) of 
other meridians.  

The point of the thoracic upper area act on lungs and heart. The ones from the lower part of their 
back act on digestive meridians. The left side in particular connected with the stomach and the right part is 
connected with the liver and gallbladder. 

The lumbar area is connected with the kidney, large and small intestines and the sacrum is 
connected with the bladder. With a little practice, assessing the spine state and its adjacent muscles it is 
possible to establish some diagnosis of internal function. For starters it is not necessary to know in details 
the correspondence. It is enough to go downwards on the spine to rebalance the QI. Of course we have to 
pay attention at the patien’s reaction. 

 
2.2. AUXILIARY MEANS OF PHYSICAL THERAPY 

 
2.2.1. Thermotherapy – Cryotherapy 

 
 The thermotherapy uses the temperature with values between 40-80 degrees C as therapeutic factor 
with different mediums, water, heating sand, sunbaths, and mud. 
 General application rules: it is imperative to apply cold compress on the forehead, on the nape, 
precordial, these are applied before the meal, they are followed by a cooling procedure; it is not applied 
many heating procedures in a day (only being very careful0 the continuous patient watch is very 
important.  

Procedures from the Thermotherapy framework 
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1. Steam bath or humid heat can be general or partial. The general bath is made in a room or in a 
special wardrobe. The invalid is indicated to sit on a chair with the body in the special wardrobe. Only the 
head is outside. Cold compress are applied on the forehead, around the neck and precordial. At the very 
beginning the temperature is between 38-40 degrees C, and then it is gradually increased up to 50-55 
degrees C. the patient can be hydrated with tea or water to increase the perspiration. The steam bath is 
used maxim 30 minutes depending on the patient or purpose, thus: 

a. short period 3-5 minutes are used as preparing heating procedures; 
b. 10-15 minutes period used in case of circulation disturbs, 
c. over 15 minutes are administrating to those who suffer from obesity, diabetes, traumatisms si 

rheumatic disorders. 
 It is not indicated for the children under 12 years old, for those with physical debility, with serious 
anemia, with hemorrhage and for the persons older than 75 years. 
 The partial bath, generally used for the persons over 75 years old, consists in covering the body or 
different affected segments with a hot bed-sheet.   

2. Hot air or dried heat baths can be general or partial. they unfold in the same conditions as the 
steam bath. The duration of the hot air baths is between 10-20 minutes, and the air temperature is between 
60-120 degrees C. It has the same indications and contraindications but it doesn’t eliminate the 
perspiration.  

3. The light baths are performed in an arranged place having the form of a cylinder, semi cylinder 
and hexagon endowed with 40 bulbs of 60 W and with a thermometer. The patient is seated on a bed, on 
an ottoman, depending on the segment which is going to be subjected to the light bath. The air 
temperature reaches up to 60-80 degrees C. Besides the important of the air temperature appears the role 
of the infrared radiations transmitted by the bulbs.    

4. The sun baths represent the total or partial exposure of the body at the direct action of the sun 
rays. Caution: the body has to be greased with special solutions or oils. The sun bath begins with 5-10 
minutes on each part of the body in the first day, and then 10-15 minutes the patient stays at the shade. 
This activity is repeated tree times in the hourly interval of 7-11 in the morning and from 16,30 to 19 in 
the evening. The sun bath is indicated for all kinds of illnesses excepting T.B.C., HTA, ischemic 
cardiopathy or cancer.  

5. The sauna, it is a very dried air procedure, the humidity is of 2-9%, the temperature is of 80-
100 degrees C. The sauna is made of a fir-tree or pine wood cabin, with a surface of 10-40 m2, the heating 
share 5 cal/min and the skin temperature grows up to 30-40 degrees C. In the Finnish sauna are used 
girded rocks which are moistened with ½ liters of water which evaporate. This gives the sensation of 
humid heating which is more bearable. Then follows the tegument flagellation with very elastic birch tree 
rods. The sauna is followed by a cold shower with a length of almost 10 minutes. The sauna is indicated 
for the sportsmen as a growing thin method, for patients for the organism heating. It is counter-indicated 
for cardiac obeses and obeses with arterial high blood pressure.  

6. Mud very hot baths. The mud layer is 7-10 mm thick at a temperature of 47 degrees C, for 20-
30 minutes. The thermic gradient is big, the conductibility is small, the heat transfer towards the tegument 
is slowly. The caloric shock is intense which leads to the thermo-circulatory reflex appearance. The mud 
can also be used in vaginal swab applications. 
 7. The mud greasing. It’s a natural cure used at the seaside and it uses processed mud from the 
seacoast lakes. The mud is applied on the tegument and it is exposed in the sun in the case of standing. 
The mud is kept on the tegument until it changes its color from black to grey, from approximately 30 
minutes up to 1 hour, then the mud is washed away by taking a shower or by dipping in the sea, followed 
by swimming, running or movements on the spot. At the end, the patient gets rest about an hour, in a quite 
place, at the shade. 
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 The mud is used in the rheumatic degenerative disorders, orthopedic before and after surgery, 
sequel after gynecologic chronic and acute disorders (including sterility) peripheral motor neuron 
disorders; endocrine hypofunction diseases, perivisceritis;  dermatologic diseases. 

8. Packing with paraffin. It is used white paraffin which melts at 65-80 degrees C and then it gets 
cold up to 40 degrees C. there are many application methods: 

- the bushing method on the desired part, in a 0,5-0,8 cm layer, with a duration of 20 minutes. 
- the paraffin bath method, it applies as the gesso dressings and are kept only a few minutes. 
- rubberized muff method (with the tray), the paraffin in the tray applies on the affected region; the 

procedure length is 20 minutes. 
 The paraffin packing applies on any affections without an acute phase.  
 The thermotherapy in the form of short ice applications on the different parts tegument is called 
cryotherapy. 
 The applications can be in liquid, solid and gaseous for.   

The used techniques are: 
a. Cold compresses, conduction operation, the water temperature is 1 degree C with cakes of ice 

in it. The length of maintaining is 2-20 minutes. 
b. The immersion (the sinking) of some parts or of the entire body in water. The water 

temperature is under 4 degrees C. the immersion duration is 20-30 minutes. 
c. The limb bath, water temperature is 2-3 degrees C with a duration of 4-10 minutes. 
d. Ice massage, is generally indicated in circulation recovery, in pain control and in cases of 

bruises at sports men. The ice massage length alters between 2 and 20 minutes. 
 The cold air flux on the tegument or cold spray (ethyl chloride) used for the sportsmen in case of 
the bruises: 
 The physiological effects of the cold: 

- produces vasoconstriction, a reactive hyperemia; reduces the transmission speed of the nerve 
impulse on the muscular motive nerves; produces nervous peripheral inhibition; reduces the cellular and 
tissular metabolism; increased the viscosity on the collagen connective structures which contributes to 
relaxation; affects the dexterity, the fine movements. 
 The cryotherapy indications depending on the effects: 

- antispastic effect – is indicated for any cranial or cervical lesion, in contractures and muscular 
spasm, in all acute traumatisms in the first 15-20 minutes. 

- antalgic effect – is used in fascicular pains, muscular pains, in bursitis, in tendonitis, in the PSH 
acute phase; in periarticular rheumatic diseases. 
- anti-inflammatory effect – for local acute infections in the first 24 hours, in oedema or pain control or for 
any inflammation. 
 Counter-indication: 

- in the case of old persons, in cardio-vascular affections, in peripheral motor neuron syndromes. 
 

2.2.2. Electrotherapy 
 The galvanic current 
 The electric power of zero frequency or the continuous current is called galvanic current. The 
current intensity can alter, increasing from the zero value of the intensity up to a certain level (upward 
continuous current) or decreasing to zero (descending continuous current). If these ups and downs of 
intensity happen rhythmically, the current takes the form of a wave curve and is called variable current. 
 Production mechanism: through many methods, the most important are: 

- chemical methods – the classical element of the continuous current production is “Volta’s pile”. 
- mechanical methods 
- thermo electrical methods 
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 Galvanic current properties: electrolysis, iontophoresis, electrophoresis, electro-osmosis, tissular 
resistance values alter depending on the textures nature:   
 Physiological effects of the Galvanic current: 
A. on the nervous sensitive fibers: 

- the registered sensation is depending on the intensity increasing of the applied current: 
Itches-stings-burning-pain. 

- on the (+) pole is induced the analgesia phenomenon, due to the cell hiperpolarization and to its 
decreasing excitability. 

- on the (-) pole is induced the stimulation phenomenon through the cell depolarization and 
through its excitability increasing. 
B. On the motor nervous fibers: 

- on the (-) pole is registered a decreasing of the excitation limit, registering the same neuromotor 
stimulation phenomenon with the excitability increasing. 
C. On the central nervous system: 

- the installed effects are depending on the applied polarity; 
- the (+) pole cranial applied determines a pain-killer effect, descendant; 
- the (-) pole cranial applied determines a stimulating effect, ancestor. 

D. On the vegetative vasomotor fibers: 
- deep and superficial vasodilatation 
- temperature increasing action, for vascularization activation (vasodilatation both at the superficial 

cutaneous veins level, and at the deepest one level, from the muscular layer). 
- cutaneous erythema 

E. On the vegetative nervous system 
- sympathetic and parasympathetic stimulation. 

 Therapeutical effects of the galvanic current: pain-killer, arousing, stimulating, vasodilator, 
trophic, resorption, SNV balancing. 
 Application modalities: simple galvanization, the partial galvanic bath, the complete galvanic bath, 
galvanic ionization (iontophoresis) 
 Galvanic indications: nervous system neuralgias, neuritis, paresis, paralysis, neurovegetative 
unbalancing); musculoskeletal system (myalgia, arthrosis, periarticular rheumatism, tendonitis, bursitis, 
epicondylitis, periarthritis, stabilized arthritis); cardiovascular system (arteriopathies 1st and 2nd phases, 
venous insufficiency 1st and 2nd phases, HTA 1st and 2nd phases); dermatology (acne, allergy, atomic ulcer, 
chilblains) 
 Contraindication: 

- lesions of tegument continuity, allergy, galvanic current intolerance, benign tumors, malign, 
tegument infections, cutaneous TBC, feverish invalids, decompensated or with decompensation risk 
organic diseases, patient’s bearers of the osteosynthesis materials. 
 Impulses currents 
 The continuous current interruption – with the help of a manual switch (the first apparatus) or by 
the electronic adjustment (modern apparatus) – gives electrical impulses rhythmically succeeded (singular 
or in series) with exciting effect. 
 Characteristics: form, amplitude, frequency currents, impulses length (t) and break length (tp), 
their modulation. 

a. The therapy by low-frequency currents, the stimulation of the normal innervated striated    
Indication: the treatment of the hypotonic abdominal muscles anal and urinary incontinence, post 

acute traumatism of the musculoskeletal system conditions, dysfunctional muscles groups from the 
neighboring of the relaxing ones. 

b. The therapy of the totally relaxing muscles: the used currents forms: 
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- Lapique progressive currents with impulses length between 100 -1000 ms and frequencies 
between 1-10 impulses per second 

- the trapezoidal impulses currents – with stationary intensity. 
 - triangular currents with linear increasing fronts 

The electro stimulation way of application: - bipolar technique, monopolar technique.  
 c. Spasmodic muscular therapy: 
 Indications: spastic in paresis, paralysis of cerebral nature, consecutive spastic of birth 
traumatisms, traumatic cerebral and medullary lesions (excepting the spastic paralysis), spastic paralisies 
in multiple sclerosis, after stroke spastic hemiparesis, Parkinson disease. 
 Contraindication: lateral amyotrophic sclerosis, advanced diffuse sclerosis 

d. The stimulation of the smooth muscular contraction: is performed through the application of 
exponential impulses (single impulses or series of impulses) with long length (hundreds of ms.), long 
break and rare frequency (an impulse at 1-4 sec).  

Dya-dynamic currents 
 Physiological effects: pain-killers, hyperemia producer, trophic, resorption, dynamogenic. 
 Indications of the dya-dynamic currents: 
Musculoskeletal system: 

- posttraumatic states: bruises, strains, sprains. 
- muscular stretching injuries. 
- Limited joint range of motion 
- rheumatic affections: reagent arthrosis, arthritis, myalgia. 

Periarticular symptoms: 
 - peripheral circulatory disorders – acrocyanosis, varicose disease, burns or frostbites, peripheral 
obliterative arteriopathies 
 - segmental applications regarding the neuro zones - reflexes of neurovegetative diseases of 
stomach, bile, colon, bronchial asthma. 
 Contraindication: sure or suspicious fractures, they don’t apply on the precordial regions, wounds, 
dermatological lesions, allergies to different anamnesis found substances, the avoidance of the regions 
where are incorporated osteosynthesis metallic pieces, endo-prostetics, sterilizers, are not applied in local 
hemorrhagic states, superficial and deep venous thrombosis, in menstruation and pregnant uterus, the parts 
with loose of the thermic sensibilities are avoided.    

The medium-frequency electric current 
According to Gildemeister and Weyss, the mid-frequency currents present frequencies between 

1000 – 100.000 Hz. The mid-frequency current of NEMEC type uses two sources of average frequency 
currents, unwedged by 100 Hz. The maxim therapeutical effects are located at crossing level of the two 
mid-frequency sources , of constant amplitudes but with different frequency – 100 Hz. 

The physiological effects of the mid-frequency currents: excitomotor, vasodilator, trophic, 
resorption, muscular relaxing, analgesic, vagothonic, sympathicolitic. 

Application modalities: plane interference, spatial interference. 
Electrodes types: - plate electrodes; point electrodes with 4mm diameter for small areas; eye 

electrodes, mask type; ring-like electrodes, thoracic; wide electrodes for large surfaces; vacuum 
electrodes. 
 Therapeutical indications: traumatology (bruises, strains, sprains, fractures, posttraumatic 
hematoma); rheumatology (arthritis, arthrosis, periarticular rheumatism, tendonitis, bursitis, enthesitis, 
fibromyalgia); neurology (neuralgia, neuritis, paresis, paralysis); vascular affections (peripheral 
arteriopathies I-st and II-nd phase, varices I-st and II-nd phase); gynecological (salpingitis, unspecific 
metrosalpingitis); gastro-enterology (billiar dyskinesia, ulcer, functional enteropathies). 

Contraindication: continuous dermal lesions, infections, purulent inflammatory processes fever, 
metallic implants, benign and malign tumors, tuberculosis, applications on the precordial area. 
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High-frequency electric power 
The therapeutical application of the high-frequency electric and magnetic field and of the 

electromagnetic methods (decimeter waves of 69 cm and microwaves of 12,25 cm) with frequencies over 
300 KHz represents the high-frequency therapy. The high-frequency currents are alternating currents with 
a mid-frequency bigger than 500.000 oscillation / sec.    

 
a. Short waves 
The high-frequency current with wavelengths between 10 and 100 m and the frequency between 

10 MHz – 100 MHz represents the short waves. They are also called decimetrical waves. 
High-frequency currents properties: very high frequency; they produce important capacitive and 

inductive phenomena; they produce heat (used in therapy); they warm up intensely the metallic materials 
and electrolytic solutions; they transmit electromagnetic, waves of the same frequency with that of the 
generating current, in the environment and at very long distances.    

The physiological effects of the high-frequency currents: they don’t have electrolytic and 
electrochemical action (they don’t produce polarizing phenomena; they don’t bring out neuromuscular 
excitation; depth caloric effects without producing cutaneous lesions; metabolic effects: increase the need 
of O2 and of tissular nourishing substrate; increase the catabolism; effects on the circulation: active 
hyperemia, general vasodilatation, decreasing of the arterial tension. 

- effects on the nervous system: SNC – sedative effect 
peripheral SNF – high excitability 

- muscular effects: diminish the muscular tonus on the hypertonic muscles. 
Increase the immunology capacity of the organism. 

- therapeutical effect deviated from the heat action: - hyperemic, pain-killer, myorelaxant, 
antispastic, metabolism activation. 
Application modalities: condensator camp method and by inductive field. 
General indications:  
- rheumatology: degenerative rheumatism, chronic inflammatory rheumatism, periarticular 

reumatism, posttraumatic sequels. 
- neurology: peripheral SN – neuralgia; neuro myalgia, some neuritis, paresis and paralysis. 

                     SNC – some cases of multiple sclerosis, sequels post poliomyelitis, myelitis and 
meningitis. 

- cardiovascular system: - angor pectoris without myocardic affection or cardiac insufficiency, 
venous insufficiency  

-respiratory system: chronic bronchitis, not tuberculosis pleurisy sequel,  pleuritis, bronchi asthma 
between crisis. 

- digestive system: spasms of the esophagus, gastro duodenal, functional intestinal, chronic 
constipation, billiar dyskinesia. 

- urogenital apparatus: - prostate hypertrophy, renal colic, epididinitis, some nephritis with anuria 
- gynecology: metro-adnexitis, para-metritis chronic, secondary sterilities, some mastitis. 
- ORL: sinusitis, chronic rhinitis, pharyngitis, laryngitis, external otitis, oto-tubulary catar. 
- ophthalmology: - orgelet, iridociclitis. 
- stomatology: dental post-extraction pains, gingivitis. 
- dermatologic: - boils, whitlows, sudoral glands inflammation (hydradenitis) 
- endocrinology: - hypophysis, thyroid and suprarenal disturbs.   

 Contraindication: purulent acute inflammatory processes, acute rheumatisms, hemorrhagic 
disorders, neoplazic processes, metallic under skin pieces, pace-makers, menstruation. 

b. Diapulse 
The high-frequency pulsatile therapy generated by the DIAPULSE apparatus supplies high-

frequency currents with the following characteristics: 27,12 MHz frequency, 11 m wavelength, an impulse 
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duration is of 65 s, the impulses are separated by pauses of 25 s, bigger than the impulse duration, the 
impulses frequency is measured in 6 steps: 1-6, the force of the apparatus work energy is between 293 and 
975 W. 
 Important biological effects: - the leveling of the ionic membrane cell pumps, the leveling and the 
stimulation of the energetic cellular levels, the stimulation of the cellular metabolism – the anabolic phase, 
the stimulation of the unspecific defense, antalgic effect, anti-hemorrhagic effect, the acceleration of the 
capillary circulation, antispastic effect on the smooth muscles.   

Indications: musculoskeletal system (fractures, algo-neuro-distrophy, chronic degenerative 
rheumatism, periarticular rheumatism, bursitis, tendonitis, tenosynovitis, capsulitis, entezitis, 
inflammatory rheumatism); cardiovascular system ( peripheral arteriopathies, varicose ulcer); respiratory 
system (acute bronchitis, acute pharyngitis); digestive system (acute gastroduodenitis, gastroduodenal 
ulcers, colitis, ulcerous-hemorrhagic rectocolitis);  urogenital apparatus (acute cystitis, acute 
pyelonephritis, unspecific pelvic inflammations); ORL ( acute sinusitis, chronic sinusitis); stomatology 
(gingivitis, stomatitis, alveolar poiree); dermatonosis: scabs, decubitus ulcer, continuity lesions, 
hypertrophic scarf burns,  cellulites. 

Contraindication: Patients with pacemakers. 
The ultrasound 
The human ear perceives the sounds whose superior perception limit is on average of 

20000 oscillations/sec. The swinging mechanical vibrations – representing the sound – which exceed this 
limit are called ultrasounds (they have an estimated frequency of 50000 Hz – 3000000 Hz). The 
ultrasounds supplied by the apparatus used in physical therapy have a frequency between 800-1000 Hz. 
 Production mechanisms: mechanical procedures, magnetic procedures, piezo-electric procedures. 
 Physiological effects of the ultrasound: 

- antalgic: achieved with the help of SNC, myorelaxant effect, hyperemiatic action, the activation 
of the sanguine circulation, action on the SNV, the inhibition of the hypophysis gland action, fibrolitic 
effects (connected by the fragmentary phenomena and the tissular breaking), anti-inflammatory effects, 
vasomotor and metabolical action). 

General indications: 
- rheumatic affections: - degenerative rheumatism, chronic inflammatory rheumatism, periarticular 

rheumatism. 
- traumatology: - recent fractures, delay of the callus formation, bruises, strains, sprains, 

hematoma, incorrect postures, scoliosis, leg deformation. 
- dermatology:  - keloid scars, atone wounds, trophic ulcers of limbs. 
- collagen tissue affection: - fibrositis, dermato-myositis, sclerodermatitis, Dupuytren palm 

 aponeurosis retraction 
- neurology: - neuralgia and neuritis, neuralgic sequel after herpes Zoster, amputee neuroma, 

muscular progressive dystrophy, spastic and hypertonic syndromes. 
- circulatory affections: - obliterating arteriopathy, Raynoud disease. 
- affections in the internal medicine framework 
- Gynecopathy 
 
Contraindication: 
General contraindication: tegument modifications, diverse cutaneous affections, cutaneous 

sensibility disorder, blood coagulation disorders, capillary frailty, general bad state, cachexia, all stages 
tumors, (before and after surgery), active tuberculosis, fever, inflammatory acute processes, acute joint 
rheumatism, cardio-respiratory insufficiency, coronary insufficiency, heart rate disorders, venous 
insufficiency of the lower limbs, thrombosis, varices, progressive calcifications of the arterial walls; 
atherosclerosis. 
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Special contraindication the ultrasounds application on the zones which correspond to some organs 
and textures, such as: brain, spinal cord, liver, spleen, pregnant uterus, sexual glands, lungs, heart and 
important veins, applications on the bones growing regions at children and teenagers.  

 
  The phototherapy 
 The phototherapy or the “the light therapy” represents the utilization on the organism of the  bright 
radiant energy action. It can be: natural (the sun light) and artificial (supplied by the irradiation spectrum 
emitted in certain conditions by the heating bodies). The use of the light in therapeutic purpose = 
heliotherapy. 
 Fundamental properties of the light: 

- linear propagation in a homogeneous environment, the light reflection is its returning in the 
medium where it comes from, the reflected ray being in the same plan with the incidence ray; the 
reflection angle is equaled with the incidence angle.  

- the refraction is the deviation the light ray suffers during its passing through the separation 
surface of two mediums of different densities. 

- the absence of the reciprocal perturbation (when the fascicles intersect, they spread 
independently), the interference is the “composition” of the bright waves with the same spread direction 
(bright and dark bands). 

- the diffraction is the curving phenomenon of the light trajectory in the region of the geometrical 
shadow, the polarization is the intensity dependence of the light rays reflected from the orientation of the 
incidence plan. 

Production mechanism: 
 The energy emission by the bodies is made by: incandescence, luminescence. 
 The two theories on the light nature are: the wave-like theory and the corpuscular theory photon 
and quantum. The proper bright radiations, which are the object of the phototherapy, are: infrared 
radiations; visible radiations; ultraviolet radiations  
 
 Infrared radiations (RIR) 
 They are also called caloric radiations, having wave’s lengths between 760 milimicrons and 50 
microns. 
 Production mechanism: there are emitted incandescent bodies, of gas brought to luminescence 
through electric discharge, in therapeutic is used the following classification: 

1. RIR with wavelengths between 760 µm and 1,5 µm – are penetrated depending on the 
pigmentation, on the inhibition grade, temperature and measuring. 

2. RIR with wavelengths between 1,5  µm and 5 µm, absorbed by the epiderma and by the derma. 
3. RIR with wavelengths bigger than 5 µm, absorbed only at the tegument surface. 

 Physiological effects: caloric action (the bigger is the wavelengths, more deep is the caloric 
action), arterial and capilar vasodilatation (caloric erythema), gentle oedema of the snotty layer, dermal 
papillae oedema, leucocytic perivascular infiltrations, the increasing of the blood flow, the activation of 
the sudoriparous glands, influences the nervous terminations with neuralgia relief.   

Application mode: General light baths, applications in the open air. 
Indications of the RIR therapy 

 In the open air: local affections accompanied by inflammatory edemas and superficial stasis, 
different types of neuralgia, myalgia, tendonitis, cutaneous catars, of the mucous, post-surgery wounds, 
atone wounds, frostbites, eczema, actinicerythema, radiodermitis, vicious scarf, peripheral circulation 
disorders, spastic states of the abdominal  organs. 

In a closed space: diseases with low metabolism: obesity, hypothyroidism, degenerative rheumatic 
diseases, different neuralgia, chronic intoxications with heavy metals, chronic inflammatory disorders of 
the genital organs, chronic disorders of the respiratory system. 
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 Contraindications: they are not applied immediately after the traumatisms, recent hemorrhage, 
gastro-intestinal hemorrhage risks, acute inflammations, festering, diseases and feverish states. 

 
Ultraviolet radiations (RUV) 
Are radiations with wavelengths between 0,01-0,4 µm. In therapy are used only those between 

0,18-0,4 µm. 
Physiological effects: vasodilator (erythema), cutaneous pigmentation, cutaneous exfoliation, 

vitamin D production, desensitization effect, antalgic effect, electropoesis stimulation process, bactericide 
effect, virucide, psychological effect, superficial oedema resorption,  catabolism and perspiration 
stimulation. 

Application mode: general irradiations, local irradiations. 
 General indications: 

- dermatology: alopecia, psoriasis, acne, keloid scars 1-2 weeks irradiations, eczema (subacute and 
chronic phases), furunculous and antracoid furunculous, frostbites, pernio erythema, herpes zoster (Zona), 
lupus vulgaris, cutaneous ulcer, ragade mamelonary affections, pyoderma, itching, skin fungus. 

- pediatrics: rickets, spasmophilia,  bronchic asthma, physical debility, craniotabes. 
- rheumatology: - rheumatic arthritis, arthrosis, periarthritis, neuralgias, algo-neuro-dystrophic 

syndrome, tuberculosis 
- other types of affections: - neurovegetative syndromes, endocrine disorders, ORL disorders, 

obstetrical - gynecologic diseases. 
Contraindication: active pulmonary tuberculosis, neoplasia, any cause cachexia, inanition, 

decompensate cardiopathy, cardiac insufficiency, liver and renal insufficiency, hemorrhagic state, 
hyperthyroidism, diabetes, irritated patients, pregnancy, pigmentation disorders, hypertension, cutaneous 
solar photosensitivity 
 

The laser therapy 
LASER standes for the the initials of LIGHT AMPLIFICATION by STIMULATED EMISSION 

of RADIATION, which is translated into Romanian in AMPLIFICAREA LUMINII prin EMISIE 
STIMULATA de RADIATIE. 
 The laser light is completely monochrome, has only one wavelength, totally coherent, absolutely 
oriented, the laser waves are perfectly identical in time and space. 
 The basic physical parameters in laser therapy: wavelength, power, frequency, power density. 

The therapy effects with non-thermal lasers: antalgic, myorelaxant, anti-inflammatory, trophic, 
resorption, bactericide, virucide. 

Therapeutical indications of the athermal lasers: traumatology (fractures, muscular break, muscular 
hematoms, post-traumatic calcar myositis, sprains, luxations, post-traumatic tendonitis, axonopathy, 
burns); Dermatology (acne dermopathy, eczema, herpes simplex, herpes zoster, psoriasis); O.R.L 
(tonsillitis, pharyngitis, sinusitis, tinnitus); Stomatology (gingivitis, peridontitis, dental neuralgia, 
aphthous stomatitis);  Rheumatology (rheumatic polyarthritis, ankylosing spondylitis, arthrosis, tendonitis, 
bursitis); Neurology (trigeminal neuralgia, paralysies, neuritis). 

Contraindication: 
A. Total contraindications: direct irradiation of the eyes with the risk of inducing degenerative 

retinopathy malign or potentially malign tumor irradiation, fever. 
B. Relative contraindications: patients with psychical disorders – epilepsies, neurotic syndromes 
Patients with cystic masthosis, hyperthyroidism or under steroidal treatment, pregnancy, patients 

with cochlear implants. 
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The low-frequency magnetic fields therapy 
A magnetic field is produced by an electric power or by an electric field. The magnetic field 

produced by an electric power presents the same physical parameters characteristic of the generating 
electric power. The magnetic field intensity – the lines density of the magnetic force – is measured in T 
(tesla), in sub-units mT (militesla). 

MAGNETODIAFLUX apparatus is a Romanian product, built up by a low-frequency magnetic 
field generating, three spools and afferent cables, having the following parametres: 

- frequency of 50 and 100 Hz 
- fixed intensities: 4mT cervical spool 
- 2 mT lumbar spool 
- 20 – 23 mT localization spool. 

The effects of the low-frequency magnetic fields therapy – MAGNETODIAFLUX 
A. Unmodulated continuous forms: sedative effect, sympatheticolytic effect,  trophic effect. 
B. Interrupted forms: excitation effect, sympatheticoton effect, ergotrophic effect. 

The choosing of the application modes: continuous, interrupted, are depending on the basic affection, 
on the constitutional type and the individual neurovegetative reactivation, the subject’s biorhythm. 

The low-frequency magnetic fields therapy indications: 
A. Rheumatic affections: degenerative chronic rheumatism, periarticular inflammatory 

rheumatism.. 
B. Posttraumatic sequels: wounds, contusions, muscular hematoms, sprains, rupture musculo-

tendinous,  after fractures, fracture consolidation. 
C. Neuropsychic affections: neurosis, neurovegetative dystonia, hemiplegia, paraplegia, Parkinson 

disease. 
D. Cardiovascular affections: functional peripheral disorders, Raynaud syndrome, acrocyanosis); 

vascular peripheral organic diseases (obliterating trombangeitis, limb obliterating atherosclerosis, diabetic 
arteriopathy) 

E. Respiratory affections:  bronchic asthma, chronic bronchitis. 
F. Digestive affections: chronic gastritis, gastroduodenal chronic ulcer, billiar motility disorders. 
G. Endocrine affections: diabetes type II, hyperthyroidism. 
H. Gynecological affections: dysmenorrhoea, chronic non-specific metroanexitis, chronic non-

specific cervicitis, climax and preclimax disorders 
The contraindications of the low-frequency magnetic fields: patients with pacemakers, 

hypotension syndromes, advanced cerebral atherosclerosis, hemorrhagic state, anemia, infectious diseases, 
fever, renal, hepatic, cardiac, pulmonary insufficiencies, psychosis, epilepsy, pregnancy. 
 

2.2.3. Hydrotherapy 
 Hydrotherapy is a physiotherapeutic method, which uses the applications of the water on the skin, 
in different administration forms, in the purpose of increasing the organism resistance, the normalization 
of its adulterated functions and the controlling of certain manifestations of the human pathology. 
 The main hydrotherapeutic procedures are represented by: 

- massages and washings, compresses, packings, baths, showers, afusions. 
All the procedures in the hydrotherapeutic framework are indicated to be performed before eating, 

it is obligatory to avoid the head congestion by wetting the face or by the use of a cold compress on the 
forehead. 

The frictions are hydrotherapeutic procedures which consists in the massage of a body region with 
a towel dipped in hot or cold water. In this way is combined the accumulated action of the thermic and 
mechanical stimulating, this gives a quick and intensive vascular reaction. After the procedure ending, the 
massaged zone is covered with a bed-sheet. The massages can be performed with hot or cold water or with 
hot water alternating cold water. Depending on the action area, the massages are partials (only on certain 
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parts of the body) or completed. In the last case, the hydrotherapeutic procedure is successively executed 
in a given order: legs, back, thorax, abdomen, hands. According as the massage is performed on a certain 
region, the rest of the body is covered in a bed-sheet, to prevent the loose of supplementary heating. The 
partial massages are indicated for feverish states (procedure repeated for 3-6 times a day) insufficient 
peripherical circulations, paresis and paralysis, asthenia, overworking, post feverish illnesses covalence, 
frozen rheumatism (to prevent the relapse) chronic bronchitis and pulmonary stasis. 

Their indications result from their action on the organism: metabolism intensity, amelioration of 
the cardiovascular system function, excitation of the nervous system. From these kinds of reasons, the 
completed massages are prescribed in the obesity treatment and for some of its complications. 
 The washings represent hydrotherapeutic procedures through the medium of which are performed 
the skin excitations, only through thermic stimuli. They consist in a towel dipped in water and the washing 
of some parts of the body. The respective parts are dull at the procedure ending and are covered until they 
get warmed. They are indicated in feverish states, neurasthenia, overworking, paresis and paralysis.. 
 The compresses hydrotherapeutic procedures which consist in the covering of a part or of a whole 
surface of the body with a moist texture, covered, on its turn, with another one, poor heat guide, having 
the purpose to keep the initial reaction as much as possible. The compresses can be applied on the head, 
on the neck, on the thorax, on the abdomen, on the body, on the legs, on the fingers, etc. depending on the 
used water temperature; the compresses are cold or hot.  
 The cataplasms are hydrotherapeutic procedures which consist in local applications with different 
kind of moist substances, which have changeable temperatures. Their actions are similar to those of the 
compresses, but, due to the chemical excitability associations (held by the applied substance on the skin), 
he effects are more pronounced.   
 Depending on the used material, the cataplasms are of different kinds: 
 1.those which use the medicinal pants, are obtained through their boiling 

2. those with husks, the husks are boiled, are squeezed and are introduced in a little paunch. 
3. those with mustard flour, are obtained through its mixture with warm water until it is formed a 

ball, which is introduced in a little punch and then is applied on the ill region. It is removed when the skin 
becomes red or when the burn sensation appears. The cataplasms have antispastic, heating and 
reabsorbing  action. Their principal therapeutical indications are: muscular and articular pains, neuralgias, 
acute and chronic swells of the abdominal and thoracic organs, of the muscular spasms.  .  
 The packings are procedures which consist in the covering in a moist bed-sheet of a body part or of 
the entire body, on which is applied a blanket. Initially, in the concerned region is produced a cold 
excitation followed by the vasoconstriction of the skin veins. After a while appears the skin blushing and 
heating, followed by an abundant perspiration. A packing length is of 1-1,5 hours. 
 Their therapeutical effect consists in the patient calming down and in the reducing of the 
inflammatory phenomena. Due to the abundant perspirations they are indicated in the feverish affections 
cure.    
 The baths are the most widespread hydrotherapeutic procedures. The baths can be made with 
simple water or with enriched water with chemical substances, medicinal plants, or gases medicinal 
baths). There are steam baths, too. 
 The baths are divided in complete (general), when the body is totally sunk in water and local 
(partial) when only one part of the body is subjected to the bath. The water temperature is changeable; it 
can be used cold water (up to 20 degrees), warm water (39-40 degrees C) and hot water (over 40 degrees 
C). The simple water baths are, practically, the most often used. Their length is of 5-30 minutes and can 
be totally or partially. The complete ones, due to the skin excitation of the entire body surface, induce 
modifications of theblood circulations with the danger of overstressing of the cerebral vascular system. 
From these reasons, before the bath, the head and the face are washed with cold water, or the head is 
covered with a napkin dipped in cold water. 
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 The cold baths, with stimulating effects on the breathing, on the circulation, on the metabolism 
and on the nervous system, are indicated in fortifying and stimulating purpose of the general metabolism 
in obesity and fever. They are counter-indicated to the patients with cardiac insufficiency, atheroslerosis, 
and agitated psychosis. 
 Complete hot baths can be made in duration up to 15 minutes. They lead to the increasing of the 
organism temperature, the excitation of the central nervous system and of the cardiovascular apparatus, as 
to the metabolism accentuation. The hot baths effects can be completed when are executed different 
movements in water (of the hands, of the legs, and of the vertebral column) or when is associated the 
under water massage of the sick region. 
 Their indications are: chronic arthritis, ankylosing spondylitis, post–traumatic ankylosis, muscular 
rigidity, paresis, paralysis. Sometimes, the bath can be done in special cases, where the water circulates in 
continuous current and under pressure. This imitates in a certain way, the baths performed in the running 
waters of whose joyfulness, liveliness and refreshment effect of the organism is already well-known. 
 The bathing length is of 10 minutes and the water temperature is between 20-30 degrees C. It is 
indicated in all cases of physical force and intellectual diminution, in neurasthenia, chronic and simple 
constipations, etc. Another way of bath taking is represented by the progressive growing of its 
temperature. It usually begins from 35 degrees up to 40-45 degrees C, on duration of 15-60 minutes. This 
procedure determines a strong perspiration, that’s why it is indicated in chronic intoxications. It is also 
recommended in obesity, arthrosis, neuralgia, chronic arthritis. 
 The simple water baths can be done on limited portions of the body. The cold water baths length 
is of 1-5 minutes and of the hot ones is of 10-20 minutes. It is usually used the baths with upward 
temperature.   
 The hand bath, is made with hot water, it is indicated in angor pectoris, incipient atherosclerosis, 
hypertension chronic arthritis of the upper limbs.. 
 The legs bath made with cold water, it is indicated in cerebral congestion (due to the vasomotor 
parallelism between the brain vessels and the ones of lower limbs) migraines, painful flatfoot, lower limb 
paresis.. 
 Upward hot baths for the lower limbs are recommended in angor pectoris, limb obliterating 
atherosclerosis, sciatic neuralgia, muscular spasms and foot arthrosis. 
 Bottom baths have a particular importance in the treatment of different affections in the parts of 
the body. The cold ones (up to 20 degrees C), are recommended in sigmoid constipation and the hot ones 
are recommended in chronic anexitis, chronic apendicitys endomethritis chronic, cystitis, chronic 
prostatitis, renal colics, dysmenorrhoea, arthrosis of pelvic bones etc. 
 The alternative bottom baths, by their stimulating and tonifying properties on the pelvic 
muscles, are recommended for uterus prolapse, uterus atonies, simple chronical constipations. 
 Medicinal baths can be made with inorganic chemical substances and with medicinal plants.  
 Among the inorganic chemical substances which are the most often used are the salt, sulphur, 
potassium salts, iron sublimate and sulphate. For medicinal plants are used the malt, the hay flowers, 
aromatic plants, fir-tree extract, the chestnut tree and the oak barks, mustard, etc. The fir-tree extract, the 
aromatic plants and the hay flowers action through the essential oils they contain and whip up the nervous 
terminations in the skin. They have a relaxing action on the nervous system. They are indicated in 
muscular pains and spasms, arthrosis, neuralgia and neuritis, neurasthenia. 
 Gaseous baths are baths of whose water is saturated with gaseous substances. In these procedures, 
beside the exciting action of the water temperature and of its hydrostatic pressure, interferes the gas 
excitation from water, which joining at the skin, exerted over it a massage. There are natural gaseous baths 
cu carbon dioxide, sulphureted hydrogen, etc. In hydrotherapy are artificially prepared these kinds of 
baths. Because of their actions, they are indicated in neurotic states, neurovegetative disorders, 
rheumatism and circulatory disorders. 
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 The steam baths are very widespread all over the world. The way in which the steam baths 
actions on the organism is complex. At the skin level, it is produced an accented dilatation of the skin 
capillaries, whose maxim capacities can store one third of the circulating blood. This thing assumes 
drawing out the blood from a series of organs such as: liver, spleen, lungs, etc. and, implicitly, their 
decongestion. In the same, it is performed an increasing of the sudoriparous secretion, which contributes 
to the elimination of many harmful products of metabolism, which hinders a good unfolding of the body 
activity. Moreover, the steam baths have aesthetic, health, hygienic and tonic effects on the human 
psychic. These effects are obtained only if the hydro-therapeutic procedure is reasonably and methodically 
practiced.    
 The steam baths are contraindicated in the following affections: arterial hypertension, pulmonary 
chronic disorders (chronic bronchitis, bronchic asthma in crisis, pulmonary emphysema, pneumoconiosis 
etc.), chronic renal insufficiency, chronic hepatitis and cirrhosis, cardiopathy, psychic diseases, skin 
diseases, cachexia etc. It is recommended that in the physical exhaustion days as well after the ingestion 
of a sumptuous meal, the steam baths must be avoided. It is recommended that these procedures to be 
done progressively, to ensure a preliminary adaptation of the organism in front of the imposed over 
requirement of the steam baths. After leaving the bathroom, a normal or even cold temperature shower is 
taken, or it is preferred the swimming in a pool.  

The showers are hydrotherapeutic procedures where a water jet at different temperatures and 
pressures, is aimed on the organism. In this way there is a benefit due to the combination between the 
thermic stimulant with the mechanical one, so it increases the procedure efficiency.   
 The general cold shower (10-15 degrees C), in the rain, on short-length of 30-90 seconds, are 
used in the purpose of the organism reinforcement, especially of the nervous system and of the spare 
muscles. These are recommended for the physical and psychical exhaustion cases, neurasthenia, obesity 
(the cold showers grow the fat mobility from the adipose texture) as well as in the acute infections 
prevention of the superior breathing ways. 

The warm showers (25-30 degrees C) have a relaxing effect and they find their usefulness in 
nervousness states. The hot showers (over 40 degrees C) of short length, are exciting, stimulated the 
nervous system, the spare muscles and the metabolism. The alternative showers combine the short length 
effects of the hot and cold showers. Due to their powerful exciting actions they are used in physical and 
psychical asthenia, sleeplessness, and hysteria states.   
 The Scottish shower is a classical procedure of hydrotherapy whose use in the past has 
successfully passed the rough test of the time, it still remains an excellent way in the cure of some 
affections such as: obesity, depression, paresthesies, chronic atonic constipation, asthenia physical and 
psychical, chronic sciatic neuralgia. This shower consists in the full jet water projection from a distance of 
3 m, at temperatures of 30-40 degrees C for 10-15 seconds, then 10 seconds at temperatures of 10-15 
degrees C. This cycle repeats 2-4 times.   
 The steam shower represents a hydrotherapeutic alternative with indications on limited regions of 
the body, using water steams overheated under pressure for 3-5 minutes. This procedure can be combined 
with the local massage which is done during the shower application. The hyperemic effects of the skin are 
very marking. The steam shower is used in muscular pains, spondylosis and ankylosing spondylitis, 
amenorrhea şi oligo-menorrhoea. 
 The sub aquatic shower is a combination between the complete bath and the massage made under 
a sub aquatic water jet. It has a very tonic action, creating to the person who has received it cheerfulness 
and a refreshing state. 
 It is recommended for spondylosis, ankylosing spondylitis neuralgia, post fracture sequel, luxation, 
sprains, chronic simple constipation, muscle pains. 
 The afusions are hydrotherapeutic procedures which consists in the projection of a water column, 
usually cold water, without pressure, over some organism surfaces which aremore or less stretched. In this 
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way it is influenced the blood circulation, the breathing, the muscular tonus and the nervous system. The 
procedures are quickly effectuated and they don’t have to last more than a minute. 
 Legs affusion is indicated in headaches due to cerebral circulatory disorders, paresis and paralysis 
of the leg muscles, painful flatfoot, varices, paresthesies of the leg muscles, alternant hot-cold at the feet, 
post-thrombotic syndrome. 
 Arms afusion and of the back, is practiced in case of physical and physical affusion, muscular 
atrophies, chronic simple constipation atonic, repeated acute infection tendency at he upper respiratory 
ways. 

A special hydrotherapeutic procedure represents Kneipp cure. This therapeutical method consists 
in barefooted running, in a green field covered by the morning dew. These runnings are done gradually, 
depending on the age, on the physical temperament and on the organism general state. It begins with short 
session of 10-15 minutes, which are gradually prolonged up to an hour. It doesn’t have to be neglected the 
fact that through Kneip’s cure agency it is produced the organism tempering, due to its drawing into the 
practicing of the physical movement in an ambient natural environment. 

As it is known, the physical effort has countless benefic effects on the improvement of the healthy 
state.    

The physical exercise in water has different effects on the respective organism: diminishes the 
pain and spasm (muscular contraction), general and local relaxation, maintain or increase the articular 
movement amplitude; reeducation of the poor muscles: development of the muscular force, of muscular 
tonus, resistance increasing and muscular coordination; standing and going reeducation; allow particular 
and general recreation activities, biotrophic role and of circulation activation; psychical straightening. 

The advantages of the physical exercise in water (hydro physical therapy), in piscine or in 
swimming pool are: unloading of the body weight, water heat, the use of the hydrostatic force of pulling 
the body from down to upward; the use of the water turbulence for the resistance exercises; the going 
reeducation, therapeutical swim.    
    

2.2.4. Occupational therapy 
The occupational therapy can be defined as being a mental or physical activity, prescribed and 

conducted, for the well defined objective to contribute at its remaking or its quickening, as the 
consequence of a disease or of a lesion. 

The occupational therapy, an art and a science which controls the answer mode of the man of a 
chosen activity, destined to promote and to maintain the health, to hinder the evolution to the infirmity, to 
estimate the behavior and to treat or to stimulate the patients with psychical or psycho-social dysfunctions. 

The occupational therapy, a treatment method of some physical or mental disorders, prescibed by 
the doctor and applied by the qualified specialists, using the work, or any other occupations, with the 
purpose of the affection or its sequel recovery.    

The occupational therapy, therapy through work or therapy through occupation. 
The occupation is recognized as being the only one process which implies the individual motor 

performance, integrated functions of the nervous system, mental attention, the problem solution and 
emotional satisfaction in different tasks and emphasized by culture. The occupation nature, initiator of a 
general physical and moral state, is what does represent it as a unique form of therapy, with very different 
applications. 

The recovery effects in the OT framework have a larger sense which impose its application as a 
medical process with social purpose.   

Alexandru Popescu shows that “in Occupational therapy, the spare time occupation has the 
mission to wake-up the invalid interest for ordinary activities, on this principle are based the play therapy, 
the art therapy, the cult therapy, the physical therapy” and in OT which has on its bases the intrinsic 
signification of the paid work in the process of professional and social reinsertion of the invalid, this gets 
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involved in activities such as: the weaving, the confection of some objects, agro-zoo technical activities, 
plants and flowers culture, etc.  

T. Sbenghe shows that OT is interested in the familial, social and professional integration of the 
handicapped persons, which is a special method of the physical therapy, a synthetical and global method, 
which requires a physical controlled and maintained participation. 

According to its definitions OT can be classified in this way: 
1. Recreational OT containing: - expressing techniques: drawing, painting, engraving, marionettes 

manipulation, writing, sculpture, etc.; - sportive techniques: different kinds of sportive games or of their 
parts; - entertaining techniques: funny games adapted for the handicapped persons (chess with hard pieces, 
table football with table tennis ball caught with little hand pumps, AE bowls, mosquito with pieces which 
are put in preformed holes, lead figurine games, etc.).    

2. Functional OT represents a controlled and directed ergotherapy form and its purpose is the 
executions of certain movements in the respective work or occupation framework, where are included: 
 - basic techniques formed from some practice activities from the very beginnings of the human 
society, when the man hands were processing the basic material (clay, wood, natural fibers, iron): knitting, 
pottery, weaving, carpentry, iron works; 
 - complementary techniques, which, actually, represents the total sum of the human lucrative 
activities, such as: the pasteboard work, the leather goods, the printing works, the turning, the typewriting, 
etc. .  

3. The professional OT which can be applied in the well endowed hospitals, with well equipped 
recovery centers, in specialized professional schools or in workshop-schools, next to the factories, with 
two subcategories: 
 a. Preparatory OT for the educational activity and the children professional orientation. 
 b. Re-professionalizing and professionalizing OT of the grown-ups in the sense of reintegration in 
the work professed before the being taken ill or before the accident or of the professional reorientation. 
 Beside the basic techniques and of the complementary ones, OT also uses “re-adaptation” 
techniques, formed by the multitude and the diversities of the daily housekeeping activities, familial 
activities, educational, recreational, professional and social activities, moving modalities. These 
techniques adapt the environment to their proper functional activities. 

4. Payed OT which can be used as an economical form for the invalids who are spontaneous 
recovering a paralysis or have suffered a palliative treatment of the sequelae and have recovered again 
their principal movements. This form of  the OT can complete the produced deficiencies by a temporary 
or by a final pension of the invalid and can constitute an objective appreciation factors of the invalid 
reframing in the normal economic-social circuit.   

OT purpose 
 - the invalids’ self-esteem stimulation  and the normal development of their personality, the 
organization of a program of directed movements in work conditions; the finding of the invalid remaining 
capacities and inclinations; the correlation of the medical recovery with the professional one; to reinsert 
the invalid as quickly as possible in the socio-economical and professional life. 
 Any kind of activity is achieved through work and occupation, more or less useful and with 
multiple ways of solution, and through the activities selection is reached the desired purpose. For the 
gesture recovery of the deficient, the ergotherapy transforms in a useful gymnastic which, methodically 
and progressively used, leads the organized work from the simplest to the most complex forms. 
 OT objectives and effects 

A. The main objectives of the OT are: 1. The removing of the simple or multiple passing 
functional disorders, presented in a series of affections or in various morbid associations, where it is 
necessary the gesture reeducation, in conclusion a motor deficient recovery; 2. The communication means 
reeducation, involving the speaking, the attitude, the behavior; 3. The invalid’s independence restoration, 
in the psycho-somatic aspect. 
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 In the solution of all these objectives, one should take into account the “10 commandments” of the 
handicap integrated existence proposed by Holander: the family life, dwelling, nourishment, instruction, 
education and formation, spare time spending, public services, association, economical situation, political 
activities. 
 B. OT effects: 1. The physical effects – consist in the function maintaining of all muscular groups 
both for the affected region and for the other regions and of a good function conservation of the 
unimpaired articulations in the pathological process and the deficient muscles reinforcement. By the 
analytic and global movements are obtained favorable results on the obtaining line of the movement 
amplitude improvement of the cadence and of the progression; 2. The psychic effects: are reflected in the 
calming down of the patient’ anxiety state, attention development, the discouragement disappears and the 
hope rebirth, the usage keeping of the daily activities and the diminution of the inferiority complexes; 3. 
The psycho-social effects materialize in the relationship maintenance with other people to get self-esteem 
and to get confidence in other people and in the purpose to obtain, in the future, the social framing 
perspective. 

Application rules for the OT 
 General rules: concern the handicap study, the occupation analyze, the confrontation of the 
obtained information. 
 Secondary rules: 1.The occupation has to be a common one and at the patient’s hand; 2.The 
occupation has to be simple; 3. The occupation has to be useful; 4. The occupation has to have many 
diversification possibilities; 5. The occupation will be progressively approached; 6. The occupation has to 
be freely accepted by the patient (the therapist should have psychological and pedagogic knowledge); 
7.The occupation shouldn’t necessarily have as purpose a quality technical service. 8. The occupation 
doesn’t have to be paid; 9. The occupation has to be done in collectivity for he social reinsertion; 10.The 
occupation has to be followed and controlled – are followed the position, the gestures, the state, the 
behavoiur, the improvement reactions of the patient. 

Occupational therapy objectives 
 The main objective of the occupational therapy is the progressive and rational preparation for the 
daily activities with a higher grade of independence, the patient’s general education, as well as of his 
family to know how to behave with him. This objective can be divided in other objectives: 

- To get his independence regarding the feeding, by adapting the plates and by learning how to use 
them. OT intervention won’t be continuous but episodic and short-length, because the meal doesn’t have 
to be transformed in a way of reeducation. 

- To get the clothing independence, by learning gradually how the patient can put on or put off 
some clothing articles, but this thing can happen only in a real and well motivated environment (the 
dressing for the physical therapy session, going for a walk, before bathing, etc.). 

- To get the moving independence – the house arrangement. 
- The preparation for the educational activities (learning, writing, reading). 
- The use of auxiliary devices.   

 The factors which have to be taken into consideration in choosing the occupational therapy 
activities are: the age, the sex, the disorder, the grade and the localization of the lesion, the desired 
purpose, the ergotherapy effects on the working, the patient’s preoccupation for this type of therapy. 
 The personal autonomy formation aims at the self-sufficiency and at the autonomy in the 
environment 
 A. In the self-service framework are desired the following components of the personal autonomy: 
a. The human body; b. The personal hygiene; c. The clothes; d. The footwear; e. The food; f. The kitchen; 
g. The dish – the plate; H. The bedroom. 
 In the learning process there are used different activities and games by the help of which the child 
is inured to the environment where the activity takes place and to the necessary instruments for the 
activity achievement and the role of that activity. 
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 B. In the personal autonomy framework in the ambient environment are followed the relations 
with the family and from the inside of the family and the patient’s preparation for the family life. 
 Social autonomy formation 
 In this segment is desired the obtaining or the improvement of the following segments: 

a. The autonomy in class – school; b. The autonomy outside the class or the school; c. The 
autonomy in the common vehicles; d. The social environment knowledge; e. The rules of civilized 
behavior; f. The autonomy in financial manipulation; g. The relationship in social micro and macro groups 
(family relationships, relationships inside the school groups, relationships in the social macro group); h. 
Relationships between the sexes; i. The family life.  
 b. Social activities 
- visits in: parks, exhibitions, museums, public institutions, factories, shops. 
- excursions – on different themes depending on the group understanding capacities or with stipulated 
themes by the educational curriculum. 
- watching activities: movies, theatres, musical shows, sports competitions, T.V. programs, video, film 
strips. 
- competitions inter-classrooms; inter-schools with cultural, artistic and sport content. 
- auditions: stories, music, concerts, different kind of shows. 
- festivals, socials, puppet-show, sketches, dramas. 
- participation in different manifestations occasioned national, international and religious holidays. 
- personal initiations of spare time organization. 
- club setting up (tailoring, kitchen, music, picture, photo, etc.) 
- individual joining of the younger for sportive clubs in the locality. 
- the arrangement of the playground and of other places for different activities unfolding. 
-  holiday camps organization which the view to the institutionalized children to meet other children from 
the outside.   
 

2.2.5. Adapted physical activities 
By the ‘60s intensive talking were debated upon the treatment through the physical activity and the 

fitness activities expansion. The Olympic Games for the people with disabilities (Paralympics) are 
extending, including 20-30 participant countries (Rome ’60, Tokio ’64, Tel Aviv ’68). In Europe, in the 
‘70s, began the university educational level for Adapted Physical Activities, in 1970 was founded IFAPA 
(International Federation of Adapted Physical Activities), organization which co-ordinates the adapted 
physical activities at the international standard, and organizes yearly congresses. The Paralympic 
Movement extends to over 40 countries at the Summer Games – Heideberg 1972, Toronto 1976. In this 
period are initiated the winter games, too. In the ’80, the Paralympic movement extends covering over 60 
countries (Arnhem ’80, New York ’84, Seoul ’88). The legislation improves, the public interest grows and 
in the ‘87s the Europe Council publishes The European Sports Book for All. In the ’90 the Paralympic 
movement extends including over 100 countries for the summer games and 30 countries for the winter 
games. In ’82 at the International Symposium of the Persons with Disabilities, UNESCO defined the 4 
central operational pillars for the Adapted Physical Activities: 1. tradition in recovery, 2. tradition in 
physical education, 3. competitive sports tradition, 4. spare time activities tradition.   

According to these, the European countries oriented according an increased attention towards the 
aspects connected to the adapted physical activities, through the following measures:  

- to increase the number of physical therapists implied in the rehabilitation physical activities in 
the Health System framework. 

- the physical education teachers preparation for the children with disabilities recovery (APE – 
Adapted Physical Education). 

- to increase the number of the organizations whose main preoccupation is the sport for the persons 
with disabilities.  
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- the hiring of sportive instructions at the local standard for the recreation program / fitness 
program management for special groups.  

The financial aid offered by the government is necessary for these activities, starting from the 
following pre-requisites: equal access in the physical culture; self motivation through physical activities; 
economical profit (the needs diminution of institutionalized care), collective responsibility as part of the 
public image about recreation and sport, the difficulty in obtaining financial support from the sponsors; 
exceptional needs for the transport; specific equipment. 

The European association defines the adapted physical educations as being an interdisciplinary, 
which searches the identification and solution of the individual differences in physical activity. This 
imposes an acceptance of the individual differences, militates for the access growing to an active and 
sportive life and promotes the innovation and the co-operation between the services that assure it.   

The adapted physical activities framework includes major activities whose perturbations can lead 
to functional independence. These activities are: the self care; perturbations in a manual activity 
unfolding, the going, the sight, the hearing, the spoken, the breathing, and the lucrative activities. The 
adapted physical activities rely on the exercises and physical activities adjustment to the invalid’s 
conditions and possibilities. They address to: 1. the persons with disabilities (motive, sensorial, 
intellectual); 2. the persons with chronic diseases (cardiovascular affections, rheumatism, respiratory-
asthmatic, epilepsy, muscular affections, etc.); 3. retired persons (because of age, or illness).  

From the point of view of physical activities these groups are joined by two factors: 1. the 
difficulty to participate to physical activities through clubs and sportive associations; 2. self-motivated 
component of the physical activity – it is very important for invalid’s life. 

To reach the final goal, that of increasing the life quality, by the agency of adapted physical 
activities is followed: the development of physical capacity; fitness growing; self-esteem development; the 
pleasure development for physical activity. By the agency of these activities the persons have to find a 
place where: to be understood and respected; to feel safe while the motive, sensorial and affective 
components are stimulated/activated; the verbal and non-verbal communication to lead to specific 
adjustment of the communication senses; to improve the motor and intellectual capacities; the activities 
purpose should be the socialization and the dependence diminution. 

The application role of the applied physical activities aims, either the implication in more 
diversified social activities, or the assistance granting to the social groups, with a view to the integration 
of those with difficulties in social adaptation.   
 The concept of the work strategy in the adapted physical activities framework starts from the 
following 3 levels: 

1. sensory: sight, hearing, kinesthesis, tactile; 
2. the motive abilities level: 

a. motive perception: the poise, the bodily integration, the movement direction; 
b. physical fitness: muscular force-resistance and training to the effort (cardio-respiratory 

endurance); 
c. motive ability, co-ordination.  

3. ability level: 
a. sportive (ball throwing; heating a ball by leg; with the racket, etc.) 
b. functional (the going, the running, climbing or descending the steps or a slope). 

 While the scientific application of the adapted physical activities, it is necessary to go over the 
following phases: the needs evaluation and interpretation, the intervention planning; the used equipments 
selecting and adaptation; the assessments and recording of progress.  

In the objectives establishments one will take into account a series of factors: the needs and the 
desires of the person with disabilities; the knowledge regarding the person’s values system; the existent 
information; concerning the disease or the handicap, with their consequences on physical and psychic 
plan; the knowledge regarding the medical and occupational therapy methods, existent in the respective 
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time; the available information about the medium for which the person is going to be prepared for the 
community; the possibility to involve in a sportive activity, to perform an effort with a view to obtaining 
some results; the interest presented by the person in the unfolded physical activity; the co-operation level 
while playing a possible collective game; the purposes and the general framework of the recovery and 
multidisciplinary program, within the person is going to be integrated.    

The general objectives of the adapted physical activities are: the development, the maintenance 
and the recovery, as much as possible, of the functional level; the compensation of the functional 
deficiencies through the taking over of the affected functions by the able-bodied components; the 
disorganization prevention of certain functions of the body; to induce a confidence state in one’s power.   

The main orientation of the persons subjected to physical therapy are: the responsibility 
stimulation in different life situations; the molding of the self-care and personal hygiene habits; the 
cultivation of the working habits; games and entertainment organization; the adapting to the team game 
situations; the unfolding and the implication in different contests and games to develop the collectivity 
sense; the trust stimulation in oneself; the self-control and the personal graphic knowledge; the cognitive 
capacities reeducation; the reaction capacity reeducation in different life situations; the training of the 
neuro-muscular function; the training of the sensory integration; the interpersonal relations supporting, the 
education of the action capacity depending on the environment compulsions and resources.  

In the evaluation process it is necessary to pursue the following aspects: 
a) the gross and fine motor level, which refers to the characteristics of the body movement on the 

whole, as well as o the characteristics of the prehension and manipulation movements. 
b) the development of the movement perceptions level, which principally refers to the stimulus 

reception and de-codification through the all analyzers categories: visual, auditory, olfactory, gustative, 
kinesthetic, self-perceptive and to the movement co-ordination. 

c) the development of the social and communication skills level, which refers to the subject’s 
interpersonal characteristics in different situations, as well to the way he understands the commands and 
the verbal interactions. 

d) the characteristic activities in the daily life, which includes the habits studying involved in the 
personal hygiene and self-care (of feeding, of clothing and of dwelling maintenance).  

The following aspects are going to be taken into account when evaluations are done in the AFA 
concept framework 

1. the motive development level ( e.g. he moves without touching other people, he jumps on his 
legs several times, he throws-catches a ball in certain distances, he often falls, he walks on the slope, on 
off-road, he climbs-descents the steps with / without a helping-railing, with one leg or alternatively, he 
stops/ turns back from running). 

2. the body positional and mechanical orientation (the body composition, the bodily integrity, 
neurological disabilities, degenerative modifications of the musculoskeletal system, position); 

3. the cognitive development (the patient remembers the things talked previously or some time 
ago, he is dependent to others to do an action, he communicates with the other people during group 
activities, attention); 

4. the sensorial level (the patient feels the touch, feels the positions / the movements of the body 
segments, he is able to take the auditory / visual stimuli as a guide, he feels the temperature differences, he 
presents normal painful sensibility); 

5. the affective development (the patient is repellent to the physical activity, he inclined towards 
the hot-blooded behavior, self-destructive, he doesn’t interact with others, is solitary, etc.)  

The rehabilitation process through adapted physical activities for the person with participation 
restriction (handicap) is a continuous process, depending on the individual’s specific needs, who have 
appeared in different stages of his life.  

It is recommended that the therapy process, addressed to a person with participation restriction 
(handicap), to be always resumed in new forms, using variable methods and procedures. It will be taken 
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into account the fact that the relation therapist-patients unfolds in practice during the period of many 
stages: 

- the affective stage, where the confidence of the person it is working with is stimulated and it is 
demonstrated the understanding and the optimism regarding the improvement chances of his situation; 

- the stage of the facts and information reunion regarding the person’s needs, which are going to be 
solved; 

- the action plan development, where the two parts agree of the activities unfolding way and are 
established the each other requirements; 

- the plan application, the subject is informed about what is expected from him and it is begun the 
planned activities practicing. 

- the final stage, the parting, which depends on the therapist / patient relationship depth and on the 
obtained performances in the activity.   
  All over the world, and, in the last period, even in Romania, have been emphasized the problems 
the handicapped persons confront with. The major problems would be: their integration in normal 
education, their profession specialization and, as a consequence, their independence from the social and 
economical point of view. 
 The European concept AFA (adapted physical activities) can be considered a solution for these 
problems. An important place in this concept is occupied by the occupational therapy as a physical 
therapy branch, which are based on the occupational practical activities employment in the functional 
deficiency treatment to obtain a maximum adaptation of the organism to its life medium. The AFA 
concept is based on 4 areas: (see fig. no. 2) 

- recovery, education, recreation, sport. 
  Although the 4 areas have a functional independence, they find themselves in a permanent 
interdependence relation. 
 The rehabilitation is based on the physical therapy and on the Occupational Therapy, which action 
through the ADL stimulation helping the child to win his independence, through the knowledge formation, 
assimilation or compensation, self-care skills and abilities, mobility, communication, household and 
community activities. 
 The education objective is the motor qualities development, the movement learning for the habits 
formation, reaching, finally, to the profession and the integration in the social life. To reach these 
objectives are used exercises for the general motor development, exercises for the acknowledgment of the 
body components, exercises for the speed, skills and force development.   
 The recreation.  During the recreation time, the basic idea is that in the council care, these children 
should have the whole program engaged in different group and individual activities. In the recreation 
program should be included the cognitive therapy, the psycho sensorial therapy, the play therapy, the 
melotherapy and art therapy. It should be underlined the fact that each therapy category is a complex of 
therapeutical actions types. 
 The cognitive therapy, includes requirements which should not exceed the possibilities of the 
children with disabilities, these are a necessary condition in the results fulfillment, results which give to 
the child through contentment.     
 Ludotherapy. The game is the permanent form of the rehabilitation process for the handicapped 
children, because this modality constitutes an unitary structure between the stimuli, the reinforcement, the 
answer and the modification. The game represents a form of the reality acknowledge and its purpose is to 
rouse the child’s attention and his drawing in an activity which, initially, has a ludic form, reaching to 
responsibility activities, and finally to the work which creates the favorable framework of an efficient 
work.        

The melotherapy. Represents the employment of the artistic expression means in therapeutical 
purposes. These means prove the efficiency because they appeal he sound, which is different by the word 
in order to realise the relation between the child and the environment. Through melotherapy one can reach 
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the affective, the security or the escape states in different worlds depending on what the respective 
fragment represent o the child. The melotherapy can be used with favorable results both in audition form 
and in interpretative form. 

The sport. Through the sport agency as well as the repeated instruction process, the children in the 
council care get a series of motor and character qualities. The sport brings an important educational 
contribution through its specific and namely the competition (colleague and adversary) and the team spirit. 
All these qualities can be obtained through the adapted sport branches, specific to the individual 
disabilities. There are specific sportive branches and regulations for different diseases: locomotory 
disability, mental disability, sensorial disability (deaf persons, blind persons, dumb persons, etc.). These 
handicapped children can be performance sports men , too, a prove is the championships for handicapped 
children organized in national and international standards (In 2001 in Oradea took place the European 
Championship for deaf persons where the Romanian team classified on the 3rd place. On he other hand 
these sports men can be socio-professional integrated by becoming coach for the handicapped people 
sports.    

The institutionalized children and not only them, enjoy the 4 directions of the A.F.A. concept and 
can become independent from the economic and social point of view depending on the results obtained in 
the rehabilitation process, depending on the acquired capacities in the educational process, qualities which 
can also be improved in the spare time and according to the obtained performances in sport.  

 
Adapted physical activity 
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      Fig. 2. The APA domain 
 

 
 

2.3. MEANS ASSOCIATED TO PHYSICAL THERAPY 
2.3.1.Natural factors 

Climate therapy (the therapeutic use of climate/ the climate therapy) needs the use of 
atmospheric, cosmic and earthly factors which are characteristic to a certain geographical area for certain 
stages of the disease. The surrounding environment has a considerable influence upon man and his mental 
and somatic health. Bioclimatology studies therefore the effects of the climate factors on the human body 
– influences that can be favorable or noxious. 

The area of usage of climate therapy embodies all the therapeutic areas: the prophylactic area, the 
curative area, the area of well-expressed indications and counter-indications recovery. 

a) The atmospheric factors refer to air temperature, air pressure, air humidity, air composition, air 
currents. 

1.The atmospheric/ air temperature. The air heats indirectly through giving up the the earth's and 
water's heat, initially warmed up by the sun. The temperature depends on: 

-the positions, the inclination and the distance of earth towards the sun, factor which determines 
the seasons; 
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-the geographical latitude and altitude (Romania has the geographical position on the 45 Northern 
latitude and the 25 meridian on Eastern latitude); 

-the closeness or remoteness of places from the big areas of water; 
-the presence of hot air from the tropical or cold areas from the polar regions in different seasons. 
The action of atmospheric temperature on the human body 
The human body reacts by the its thermoregulatory mechanisms, managing to adapt to the changes 

of temperature, using thermo-regulating mechanisms. These are of physical and chemical nature: 
- physical mechanisms - they realize the decrease of heat losses in a cold environment and they 

support the losses of heat in a hot environment. 
- the chemical mechanisms - they refer to the increases of metabolism in the case of heat loss in a 

cold environment and its decrease in case of thermic increase. 
The possible pathological manifestations in the cases of excessive temperature are: the caloric 

shock at high temperatures and chilblain at low temperatures. 
2. The air pressure. The weight of gas mass which presses on the earth determines the values of 

atmospheric pressure and it expresses itself in mm of mercury or millibars (one millibar=3/4mm of 
mercury). At the sea level, the atmospheric pressure is of 760 mm of mercury. The values decrease with 
the height, at 1000m the atmospheric pressure is about 670mm of mercury. The pilots can barely stand 
through hard training a pressure like this, sometimes very low, as divers can stand an increased pressure. 
The atmospheric pressure values influence the human body both from the mechanisms and chemical point 
of view, the heart, the abdomen, the blood vessels are forced to bear most of these pressure changes. The 
decrease of pressure also reduces the quantity of oxygen. At the height of 1000m, the quantity of oxygen 
is of 18,2%, at 5000m of 11,8% knowing that human life is no longer possible at o value of 10% of 
oxygen. Under the influence of low pressure the human body reacts. Along with the increase in altitude, 
the heart activity changes, the heart frequency increases, and then the heart flow changes too. Under the 
influence of atmospheric pressure the respiratory frequency lowers, the amplitude of respirations increases 
and the lung oxygenation is favored. 

3. The air humidity. It is determined by the presence of water vapors. Through thermic thermo-
conductibility the air humidity influences the systemic thermo-regulation reactions. Dry air allows 
perspiration, in consequence the evaporation, but meanwhile it also has a bronchial irritating reaction. On 
the other hand, the humid air, which gives a suffocation sensation through blocking evaporation, allows 
expectoration and may produce coughing. The hot and steamy air "weakens", it lowers the muscular 
strength; cold air is a good bracer, allowing the human body to harden. But the humid cold air favours a 
frigore disease: pneumonia, nephropathies, rheumatism, peripheral facial paralysis etc. 

4. The air composition. The atmospheric air is composed of several elements: nitrogen 78%, 
oxygen 21%, CO2, ozone, noble gases, water, I, Cl, sodium in small quantities. In the area of big cities, the 
atmosphere also contains a series of toxic gases: carbon oxide, chlorine, sulfur dioxide, and this is what 
makes us talk nowadays so much about air pollution and its negative influence upon our health and also of 
the climate changes according to the greenhouse effect. 

5. The air currents and the winds. They are horizontal movements of air masses on the surface of 
the land, oceans and seas. They appear from the differences of atmospheric pressure and uniform heating 
of temperature. The wind speed is set between large limits: a speed of 0,5 m/s is almost imperceptible, and 
a speed of about 40 m/s that corresponds to the hurricane. The air currents influence the thermo-regulation 
actions, having a calming or exciting effect, depending on its speed. 

a) Cosmic factors  -  here there are the cosmic and solar radiations. The solar radiations are the 
most important. Not all of them reach the earth, only 60-80% of them, under the forms of caloric or 
infrared rays, luminous rays and ultraviolet rays. The specter of the solar radiations is varied, depending 
on season (during summer it is higher than in winter); on altitude (at the Ecuador there are more 
radiations); on the state of purity of the air; on the moment of the day (at noon the radiations are stronger); 
on the reflection on large surfaces (snow, water). 
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b) Earthly factors - they group themselves in geographical factors (altitude, latitude, relief, 
vegetation); geological factors that deal with the nature of rocks from a certain area, the subterranean 
waters, the springs; geophysical factors which deal with the radioactivity of earthly magnetism. 

The atmospheric, cosmic and earthly factors are the ones that define the quality of the climate. 
From their joining and the predominance of one or another, different climates appear. The climate therapy 
is a therapeutical method which uses natural factors from the environment to keep or to improve the state 
of health. The climatic stress induces adaptive reactions or can decompensate the human body. The ways 
to accommodate and adapt to the climatic variations, realizes the acclimation, which is easily done at 
some patients, and others, like elderly people and children, have more noisy adaptive reactions. 
meteorotropic represents an increased reactivity to the sudden meteorological changes, being present the 
both at healthy people and at the ones with different diseases and problems in adjusting to the climate. 
There are certain signs: the exacerbation of painful rheumatic attacks, of angina attacks, the exacerbation 
of blood pressure values. These elements motivate the need to know the meteorological prognosis, in the 
purpose of preventing some unpleasant situations. 

Because the treatment with natural factors is done locally, without other shifting, weather-therapy 
is not so soliciting for the body. The climate therapy is done in a different atmosphere from the one that 
the patient comes from, determining adaptive biological reactions concerning the limit of climatic 
parameters. 

In our country, there are following types of bioclimate: 
a) The indifferent sedative climate (of sparing) 
Biological effects:- rests the endocrine and neuro-vegetative functions. 
Therapeutic indications: recovery states after diseases that required long periods of hospitalization; 

psycho-affective states of boredom, from psychic over-working to different categories of neuroses; 
rheumatic diseases with important evolutional potential (ex. Evolutional chronic polyarthritis); diseases in 
stages that need cardio-vascular and respiratory reduced functional reserves; advanced age, with severe 
senescence manifestations. 

This bioclimate is well-represented in our country and it comprises a lot of spas where a number of 
diseases can be treated: 

- Felix spa and 1 Mai spa (rheumatic diseases and neurological sequels), Buzias and Lipova 
(cardio-vascular diseases); 

- Sangiorz Bai (digestive diseases), Bazna, Ocna Sibiului, Geoagiu (rheumatic diseases), Sovata 
(gynecological diseases); 

- Calimanesti Caciulata (hepato-billiar and digestive, allergic, renal-urinary, metabolic rheumatic 
diseases) Govora (rheumatic diseases), Olanesti (rheumatic, renal, allergic, digestive diseases). 

- Baile Herculane (rheumatic diseases). 
b) Soliciting-exciting climate in which there are two types of bioclimate varieties: the steppe 

bioclimate and the sea bioclimate. 
The steppe bioclimate 
Biological effects: very intense solicitation of central and vegetative nervous system, intense 

stimulation of ductless glands ( hypophysis, thyroid, corticosuprarenal), metabolic stimulation, especially 
the decrease of phosphor-calcium balance, followed by the increasing of Ca deposit on the bone system, 
the stimulation of thermo-regulation mechanisms, it increases thermolysis and it creates proper conditions 
to lose fluids from the human body. 

Therapeutic indications: primary prophylaxis for persons who are predisposed to some 
musculoskeletal pathologies, musculoskeletal functional deficiency, metabolic excitations, potentially 
allergic; secondary prophylaxis of degenerative rheumatic diseases; 

Curative: in ORL  and respiratory diseases (bronchial asthma, bronchitis, bronchiectasis), articular 
and periarticular degenerative rheumatic diseases; rickets,  osteoporosis, venal-lymphatic insufficiency 
initial stages; gynaecologic diseases in chronic stage; inflammation; dermatitis; extra pulmonary, 



 66   
 

ganglionary and osteo-articular TBC; 
Recovery: post-traumatic traces of the musculoskeletal system; functional manifestations in 

degenerative rheumatic pathologies; sequels following PM lesions. 
Counter-indication: states of prolonged convalescence with modifications marked by a general 

state; cardio-vascular and respiratory diseases (pulmonary sclerosis) with important functional deficit; 
inflammatory rheumatic diseases with severe evolutional potential; states of nervous hyperactivity, 
marked physical asthenia; digestive diseases: ulcer, persistent chronic hepatitis; renal diseases by 
increased soliciting of thermolysis reactions followed by hydro-electrolytic balance disorders;  central and 
peripheral urological diseases on the basis of a neuro-vegetative hyperactivity; recently stabilized 
pulmonary TBC, neglected infection focus, benign tumor with potential of becoming malignant, any 
oncogene process. 

We have spas in this special climate at Amara and Lacul Sarat (musculoskeletal system diseases). 
The sea bioclimate 
The biological effects are similar to those in the steppe climate but more intense through: the 

vegetative and Central Nervous System solicitation, the marked stimulation of  ductless glands; the 
stimulation of nonspecific immunological processes; the stimulation of phosphor -calcium metabolism 
under UV action, in favor of fixing the calcium on the protein bone matrix  and improvement of the 
membrane excitability processes; improvement of the capacity to effort and lowering the peripheral 
resistance without significant influence on the brain circulation. 

Indications: 
In prophylactic purpose: 
- for children, for a harmonious growth by stimulating and regulating the function of the endocrine 

gland; improvement of the immunological level and of the adaptive reactions of thermo-regulation, 
influencing the evolution and the frequency of the superior air ways diseases; primary prophylaxis for 
adults, arthrosis. 

In a curative purpose: 
- rickets; thyroidal and gonadic insufficiency; degenerative rheumatic diseases of articular and 

periarticular types, post-traumatic marks of the musculoskeletal system, hypertension stage 1; metabolic 
diseases of lipid type (hypocholesterolemia); PM  post lesion sequel; gynecological diseases, chronically 
inflamed type; stabilized genital TBC and sterility; respiratory diseases of the following types: children 
and adult pure allergic asthma, simple bronchitis, bronchiectasis, venal-lymphatic insufficiency in 
incipient stages.  

Counter indications: pulmonary TBC; even recently installed, digestive diseases, ulcer; Basedow 
disease, menopause ovarian syndrome; bleeding uterine fibromyoma; heart diseases; oncological 
processes no matter what the form is; benign tumors which can be malignant. 

c) The stimulating tonic bioclimate 
Effects: the bioclimate values induce a low thermic comfort with lung and accentuated cutaneous 

stress, with hypertonic and dehydrating character, the balancing of Central Nervous System and 
vegetative, the stimulation of the adaptive reactions and thermo-regulation; the stimulation of the 
immunological processes. 

Indications: 
- In a prophylactic purpose: problems in child growth; states of physical, intellectual over-working; 

asthenic neurosis; functional disorders in puberty and climax, on hyperactive background; persons with 
professional risk exposed to respiratory noxa; recovery stages. 

- In a curative purpose: bronchial-pulmonary sufferings, allergic bronchial asthma, chronic 
tracheal-bronchitis; blood disorders, pulmonary and stabilized extra-pulmonary TBC, asthenic neurosis. 

Contraindications: the heart diseases (recent myocardial infarct sequel of or with severe evolution, 
CI, cardio-respiratory insufficiency); pregnancy; older people with manifestations marked by 
arteriosclerosis; persons with important shortage in thermo-regulation; marked meteorotropic. 
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Spas with sub alpine climate (till 1000m): Vatra Dornei (cardio-vascular), Borsec (endocrine 
glands diseases), Sangeorz Băi ( digestive diseases), Tusnad (neurosis), Covasna (cardio-vascular). 

Salt mine – particular therapeutical microclimate  
The microclimate of some salt mines like Tg. Ocna, Slanic Prahova, Praid proves its therapeutical 

efficiency for child and adult allergic asthma. 
Therapeutical effects: the periods of coughing and dyspnea are reduced, the asthma attacks rarefy 

almost till disappearance; the psychological state of mind is improved; inhaling aerosols of  Na, Ca, MG; 
improvement in respiration especially through the deep compound oh high level of CO2. 

Ways of treatment: from a few hours to 16 hours a day, with the possibility of extension to 2-3 
weeks and 1-3 months. 

The program consists of: relaxation and rest on chairs and beds; physical exercises program 
focused on the improvement of respiration; training running to increase the effort capacity; 
psychotherapy; different ways of relaxation ( group games, sports competitions with a low level of 
solicitation). 

Indications: bronchial asthma, light and medium clinical forms in child and adult; rhinitis; rhino-
pharyngitis; simple chronic bronchitis. 

Counter-indications: people over 60-70 years old with bronchial asthma and chronic bronchitis, 
emphysema or pulmonary cord. It is recommended to be very careful in salt treatment;. pulmonary 
decompensated cord andcardiac insufficiency; pulmonary TBC, inflammatory rheumatism in any situation 
and the chronic degenerative one in the inflammatory crisis, febrile patients with infections; neoplasic 
processes. 

Mineral waters 
The use of carbonic mineral waters in the external cure is done by general baths, in the pool or in 

the bathtub. 
The mineral general bath is done in an individual bathtub. The water temperature is about 30-400 

C. The water is being always refreshed through some holes by air bubbles of carbon dioxide to maintain 
the concentration of about 1g/l. The person put inside the 300 l bath will avoid all unnecessary 
movements. There are situations when more people have a bath together – but no more than 6 persons - in 
special bathtubs with mineral low-gas waters. 

The effects of these baths are: the pharmacodynamic action on circulation with local effects on 
skin circulation, on muscle circulation and systemic one; the skin micro-massage of air bubbles, the 
thermic factor under the indifference temperature of 340 C with an important role for circulation. 

General mophete 
The carbonic gases are post volcanic spontaneous neogenetic emanations by geochemical genesis 

specific to Romania’s geological areas. The mophetes contain carbon dioxide in concentration of 90%. 
CO2 dry gas has complex, conjugated and contrary effects on skin, muscle, systemic circulation 

and on the cerebral sanguine flux. On the skin circulation, CO2 has a local effect, trans-cutaneous of 
certain sanguine flux increase, short term erythema of vessel-dilation, which can be explained by the 
contrary effects of CO2 that is inhaled and pervaded by skin. The CO2 that is pervaded by skin has a direct 
action on muscles, by relaxing the physiological constricted artery, controlled by sympathetic sacral tone.  
On the muscle circulation the CO2 dissolved in plasma and arrived at the muscles on the inhalator way – it 
increases the blood circulation in the bone muscles through vasodilatation direct on the smooth muscle 
action. The indication in peripheral arteriopathies was proved by the studies done in Covasna with 
Xenon133, through inhalation of carbonic dioxide gas in a Douglas bag for 3 minutes, followed by the 
increase with 40% of the blood circulation at the level of the anterior tibia muscles.  

Concerning the general systemic effects, there are studies made in Targu-Mures, and we can 
conclude: 

- lowering the peripheral resistance by general vasodilatation and lowering the diastolic arterial 
blood pressure (DBP), but with the disappearance of these effects at the carbonic bioxide exit; 
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- increasing the systemic arterial pressure (SAP) of the cardiac frequency; not bradycardia. 
- extrasystole at coronarians; 
- diminishing the period of preejection by increasing the pressure in the aorta; 
- Increasing the period of preejection and of post-pregnancy; 
- lowering the ratio of preejection/ejection by lowering the heart performance. 
The series applications have effects post treatment of lowering arterial pressure (AT) for a long 

time, with the improvement of the physical effort capacity by lowering the peripheral resistance. 
The increase of cerebral sanguine flow with 75% after inhaling CO2 for 3 minutes confirms the 

great success in sick people with cerebral thrombotic palsy sequels to the only cerebral vasodilator “drug”. 
       The late effect of inhaled CO2 which is in the plasma and in the tissues, contributes to the 
complexity of conjugated action. 

Application techniques 
It is applied in carbonic dioxide environment, especially organized in the shape of a Roman Circus 

with a varied number of steps for different heights. At the inhalator level, the concentration of CO2 is 
between 2,5-8% and at the body level the concentration is about 12%, at which the match extinguishes. 
The sick people are put on steps with their inferior part of the body in the gas, for 20 minutes for 
arthrostatics, or sitting on a chair, naked, so that they can feel the direct action of the gas. The gases are 
spread through the lower part of the carbonic dioxide environment, where the concentration of CO2 is of 
about 98%. The evacuation is fulfilled continuously till it overflows. 

Indications: secondary prophylaxis ( Govana, Buzias and the recovery in faze II-III – Covasna for 
cardio-vascular diseases, cardio-vascular primary prophylaxis in spas with more exciting climate and 
variations of atmospheric pressure ( Boorsec, Vatra Dornei, Tusnad). 

The general sulphurous bath 
The action mechanism of sulphurous bath is based on the chemical composition of active H2S, 

reflexive compound and mineral elements or associated oligominerals. Sulphurous hydrogen of different 
concentration enters the human body through skin and air/ respiratory ways. On the first day of bathing, 
after 30 minutes, 3% from the sulphurous hydrogen is absorbed through the skin. The stocking organs are: 
supra-renal marrow, pancreas, spleen, skin layers and hair. 

The sulphurous hydrogen has a tonic action on the blood vessels by increasing the sanguine skin 
and muscular flow. The peripheral pulse raises to 110-120/ minute, it increases the systemic circulator 
flow, which is necessary for the peripheral thermo-regulator compartments. It also has metabolical effects 
which also lower the cholesterolemia and increases the lithiasis activity. They have also a role in 
arteriosclerosis primary prophylaxis through effects on the arterial wall. Recommended spas: Herculane, 
Nicolina-Iasi, Pucioasa, Calimanesti with indications in degenerative rheumatic chemical diseases for the 
condo protector effect, inflammatory diseases (SA) and the peripheral neurological ones. 

The external cure with sodic and chloride  waters. The sodium chloride from Techirghiol, Ocna 
Sibiului, Slanic type has an irritating direct effect. The reflexive distant effects, of unspecific excito-
therapy are: the diminution of nervous hyper-excitability in neurology and of para vertebral muscular 
tonus. Excito-therapy is  de-contracturant, ergotrophic, vagothonic,  endocrine-metabolically balanced, it 
modifies the skin thermo-regulator behavior. 

The iodine from the salt fossil waters of Govora, Sarata Monteoru, Basura type, of low 
concentration has a pharmacodynamic active role under the form of iodine ion in complex connection. 
The absorption through inhalation during the bath is more important than the one through skin. Given the 
sulphurous salty bathing of Govora, Herculane, Calimanesti type, which increase vagothonia, hyper-
foliculinemia and when the balneal attack appears after 4-6 days, the salty bathing emphasizes vagothonia. 
It is recommended in vagothonic, fatness, hyperthyroidism, high blood pressure and arteriosclerosis. 

Given the external cure, the internal mineral waters cure by swallowing the chemical components 
of the water, certainly gets into the digestive tube and renal-urinary system. The simple alkaline waters 
from Vichz, Slanic-Moldova have pre-absorption effects depending on the administration technique: 
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- at intervals of 15-20 minutes, the water neutralizes the hydrochloric acid from the gastric 
secretion. 

- water drunk with 1-1 and half an hour before meal has a inhibitor secretor role. 
- Water, given 10-30 minutes before meal or during it has an excito-secretor role. 
- After the meals in small doses, they have biphasic, stimulating effects. 
They are prescribed in gastritis, hyper-acidity, in   gastro duodenal ulcer, hyperglycemia and 

hyperuremia. Neutralizing gastric acidity is being done using the following technique: the water must be 
drunk slowly, long before eating. 3X100 ml of water must be drunk without having any food in the 
stomach. 

Alkaline mixt calcic waters, magnesium of Borsec type are gastrine excito-secretor de, carbonic 
anhidrosis, tripsine.CO2 stimulates carbonic anhydride, it regulates the acid secretion. Alkaline waters 
have an anti-inflammatory effect, phagocytosis increases with 20%, they replace calcium. The water must 
be drunk in large quantities of about 2l/day, in steps of 4x500 ml. 

Chloride salty waters, iodated, hypo-isotones like Slanic-Moldova type, which are drunk before 
meals, are anti-inflammatory for the gastric mucous membrane. If the water is drunk with 1,5-2 hours 
before meals it has an inhibitor effect on secretion and intestinal motilities, they are purgative. The daily 
dose is small in 1-2 spoons of salty water dissolved in 50-100 ml of regular water, given under medical 
control. 

The sulphurous waters of Calimanesti type, besides the sulphide ion contain salt, alkaline and 
CO2. These waters are excito-secretor gastro-intestinal, they stimulate peristaltic, circulation, enzymes and 
cellular metabolism. Sulphur is toxic for the liver.  

The bitter waters have a special place due to the osmotic, thermal “washing” action and due to 
the ionic composition. The specific purgative effect in the chronic constipation is due to the intestinal 
content dilution or to the dilution through a slower osmotic effect of the concentrated waters. The Mg2+ 
ion is vasodilator. 

The drinking cure technique in the digestive and metabolic affections 
 The water is drunk at the spring being consumed in small, repeated, slow sips, in a rhythm of 2-3 
in one minute. The decubitus position helps to the stomach evacuation. The quantity for 24 hours after 
Nievre (Vichz) formula results from the invalid’s weight multiply to 10 or 15 ml/kg. The sulphureted 
hypertonic salt waters are drunk fractionate, progressively only once a day, with the spoon 100-200 
ml/day. The hypotonic ones are drunk 300 ml for 3 times, during 18-21 days. 
 The aerosol therapy – the introduction of a therapeutic agent on the breathing ways – 
pharmodynamic active – which addresses to some pathological states of the superior and inferior 
breathing ways. The effect is local. It won’t be administrated prophylactic. 
 Production modalities: 1. The volatilization at the room temperature: boiling (inhalation); 
fumigation; 2. The graduation installations; 3. Nozzle machines – the water flash is taken, under the 
pressure, through many holes and it is pulverized (it doesn’t warm up); 4. The ultrasound machine: the 
sonic energy is focused at the surface of a liquid level which is in contact with a vibrating membrane. The 
sonic vibration scatters the solution; 5. Centrifuging machines; 6. The spray foam – valve tube. 

Physical properties: 
-The dispersion – is determined by the particles number (the bigger is the particles number, the 

bigger is the contact surface) 
-The floating capacity - > 5 um it deposits; -< 0,1 – 0,2 um it doesn’t deposit 
-The visibility – it is visible in light spectrum 
-The movement – the particles from the aerosols are in continuous movement from nearby to 

nearby 
-The electrical charging – the positive ions (+) and the negative ions (-) 
-The penetration and the retention – they depend on the following factors: 
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1.The particles diameter: - over 10 um there are stopped the superior breathing ways, the oral 
cavity, larynx, trachea; Over 6-7 um they are retained in the big bronchi; Under 5 um they are retained in 
the small bronchi; Under 0,5 um in the alveolus; Under 0,1 um they are eliminated through expiration 

2.The electrical charge: the particles with electrical charge have a bigger penetration power. 
3.The environment temperature and humidity: the high temperature and humidity encourage the 

penetration. 
4.The breathing type: the higher is the inspired air speed, the more efficient will be the penetration. 
5.The post-inspiratory apnea: it encourages the particles retention. The patient will be asked to 

breath as calm as possible in order to avoid the tachypnea. The aerosol therapy won’t be realized to the 
dyspneic patients. 

6.The bronchitis architecture: the particles derived from the aerosols fall on the crossroad place. To 
an invalid with obstructive restriction the aerosols don’t penetrate, that’s why there will be administrated 
the bronchodilators and thinners. 

The aerosols using conditions: they should have a topic effect (local), because the substances have 
to action by contact (the substances which are quickly absorbed don’t have a local action), they should 
have a demonstrated pharmodynamic effect, they shouldn’t have allergic properties, the ph is neuter, the 
best administration temperature is between: 20-30 degrees (never under 18 degrees). 
 Therapeutic effects: the bronchi mucous membrane moistening with still and mineral water, the 
secretions fluidization with still water or with mucous substances, anti inflammatory, anti microbial, 
bronchial dilator, trophic, of recovery of the bronchi epithelium, the antigen antibody conflict annihilation. 
 Administration procedures: room aerosol therapy or with individual apparatus, free breathing in 
the nature. 
 The meetings are going to be daily, with a frequency of 1/day or at every 3 hours, if there are many 
meetings. 
 The meetings number: 10, 20 meetings/treatment. 
 The patient position – seated leaned against the chair back, the back and the chest are right, the 
head isn’t bended, and the legs are leaned against a support so the knees line will pass the hips line. 
 The breathing mucous membrane moistening: is realized by increasing the swallowed liquids 
quantity or by the aerosols. It can be administrated: distilled water, physiological serum, mineral or still 
water, glycol propylene. The meeting duration: 30 minutes. Every recovery meeting of the respiratory 
apparatus is begun with the breathing mucous membrane moistening by the inhalation of these substances 
in the aerosols rooms.  
 The facility of the bronchi evacuation: can be used baking soda in solution of 5-7,5%; 
acetylcysteine solution 10-20% alkalized (to decrease the phlegm viscosity); brophimen; the potassium 
iodide 1% (there is the danger of allergies) is administrated 5 ml of solution in the apparatus 3 times a day; 
the ammonium chloride1%, proteolytic enzymes tryptamine 20 -30 U or alpha chemotrophyne 1-2 ml, it is 
counter-indicated in pulmonary TBC). 
 The mineral water administrated through aerosol therapy effect: 1. the chlorosodic waters: 
vasodilator with hyperemia, the secretions fluidization, anti-inflammatory; 2. The sulphurous waters: 
vasodilator, bronchi antispasmodic, trophic effect, anti-inflammatory, anti-allergic (the administration in 
bronchi asthma and asthmatic bronchitis), antimicrobial effect (actions on the anaerobic flora in 
bronchiectasis and diffuse infections); 3. Alkaline waters: fluidizes the bronchitis secretion, neutralizes the 
swollen tissues acidosis, anti-inflammatory, trophic effect; 4. Iodized waters: anti-inflammatory, 
vasodilator, sclerotic action; 5. Oligomineral waters: fluidal, vasodilator, anti-inflammatory, trophic. 
 

1.3.2. Hygienic factors and the nourishment 
 The hygiene is a component of education which, in the sportive and in any person that practices 
the physical exercise case, is essential for the entire activity. The sport for all has contributed to the 
modification of the conception about hygiene, the physical exercises quality and the nourishment of those 
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who practice exercise both in a prophylactic purpose and in a therapeutic one. All these compete to the 
achievement of a better healthy state and of a better effort capacity, not only for the performance sportive 
but also for the physical activities lover who is glad and pleased to make effort. 
 The way of life, including the diet, the relaxation, the sleep, the intemperance avoidance and the 
different kind of physical exercises practice are able to compensate the natural forces which contribute to 
a transport of inefficient O2, to the neuromuscular weakness, to the excessive grease in the body. The 
genetic limits respectively the body form, the inclination towards the fatness, the bony structure, the heart 
measure and state and the nervous cells in the body can’t be canceled, but certain measures can help to a 
harmonious physical development. 
 A regulated and completed physical activity develops not only the endurance qualities, the force 
and the speed but also the cognition capacity: the memory, the psychometric skills as well as the 
coordination, the balance, the laterality, the space orientation and the knowledge of the human body. 
Without a rational and balanced nourishment a person can’t be in a good form, being determined to gather 
evidence on a good food hygiene. If the hygiene rules, such as the hydration or the food balance, are not 
respected, the fatigue and /or the impossibility of following the activity to its end appear. 
 The physical activities have to be done in the best hygiene conditions, respectively: the rooms 
where the physical exercises are practiced to be well fresh; the equipment shouldn’t allow the perspiration 
through the textures natures it is made by; for those who practice exercises in pools or in baths, these have 
to be cleaned up after every patient, the sanitary groups have to conform with the hygienic standard 
norms; the locker rooms, the showers and the sanitary groups should be placed in the building as close as 
possible among them and by the activity sector; the lock rooms and the showers should correspond in 
number to the performed activity; the floor, respectively, the mattresses on which are performed the 
sportive activities must be clean up after each activity; the temperature should be the best for the physical 
activities performance.         
 Not only the performance sportsmen but also those who do exercises for their health, sportive 
activities of any kind should have a balanced diet based both on proteins and on glucinum and lipids. The 
modern man nourishment is oriented towards the meat and industrial products, by devaluating the bread, 
the milk and the diary products, by the weight, more and more bigger, which reverts in this nourishment to 
the refined sugar, to the alcoholic and to the cooling drinks, to the spices, as well as by the diminishing of 
the vegetables and fruits consumption. More and more often in the last period we tend to different natural 
therapeutic means, their main task is that of the controlled settlement of the metabolically processes, 
which suffer the most important modifications during the maxim efforts period. 

A. The phytoremediation. The medicinal plants, either they offer to us the roots, the rhizomes, 
the bulbs, the stems, the branches, the leaves, the flowers or the fruits, represents the cosmic benefic 
forces. In our country, due to the relief and to the pedoclimatic, grow around 3.200 of plants species 
among which 876 are used as medicinal plants. We have below some of the medicinal plants specific to 
our country: 

-The garlic is generally fortifying, diuretic, laxative and antiseptic. It contains the vitamins B1 and 
C and a series of mineral elements such as: iodine, magnesium, cobalt, silicon, zinc, bromine. In has a 
vermifuge role eliminating the intestinal parasites. 

-The onion has effects on the complexion properties, it a stimulant with anti-catching action, 
diuretic, being efficient to those with cardiac affections, anti-rheumatic, it eliminates the uric acid. It 
contains the vitamin A, PP, C and E as well as minerals such as barium, chromium, cobalt, copper, iron, 
iodine, magnesium, manganese, silicon; 

-The celeriac is a source of mineral salts which contain manganese. It is recommended after 
trainings with a high volume effort or other activities with intense physical effort which increase the 
appetite; 

-The parsley contains especially magnesium which is important in the muscles contraction, mainly 
in the cardiac muscle activity; 
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-The bilberry has a role in the diminishing of the sanguine urea and for a better sharpness; 
-The underbrush contains the vitamins C, B1, B2, B6, E and an important quantity of sugar and of 

organic acids; 
-The green barley hinders the cells degradation and ageing and reestablishes the sick organism.The 

barley leaves contain the vitamins E and C and a huge quantity of iron, calcium, manganese, magnesium, 
molybdenum, zinc, copper, lithium, bioflavonoid.  

B. The bee therapy.  The hone is a concentrated solution of glucinum respectively fructose, 
glucose, saccharose, maltose, water, mineral salts (calcium phosphate, sodium chloride, iron). It is directly 
assimilated by the organism due to the big content of glucose and fructose, so the honey is an energetic 
product of the first rank. 

-The pollen contains the vitamins C, E, the B vitamins group, the pentatonic acid, the PP vitamin, 
respectively the elements salts, potassium, phosphor, silicon, sulphur, copper, iron, aluminium, 
magnesium, manganese, chlorine, barium, silver, gold, zinc, arsenic, palladium, vanadium, wolfram, 
iridium, cobalt, lead, platinum, molybdenum, chrome, cadmium and strontium. Due to its composition, the 
pollen represents nourishing and bio-stimulating properties.  

-The royal jelly exerts a beneficial action on the backbone and stimulates the reticuloendothelial 
system, determines the diameter increasing of the erythrocytes, simultaneously with the reticulocytes 
number increasing and of the hemoglobin quantity, it determines a mobilization of the iron reserves in the 
body and modifies the iron content in the blood, erythrocytes; 

-The propolis has a very clear antiviral effect, especially against the A2 flu virus, as well as against 
the vaccine virus and against the vesicle stomatitis virus. The local application of the propolis ointment 
leads to the improvement of the wounds clinical evolution with a diminution of the festering secretion. It 
can be used with good results in the deep burning treatment both in the wound degeneration and 
inflammation phase and in the regeneration phase. 

C. The vegetarian nourishment. The fruits and the vegetables must be always present in the 
human nourishment, because they contain a series of properties in front of which we can’t be indifferent: 
they have a sure nourishing and caloric value, they represent an important source of energy for our body, 
they form big storehouses of mineral salts and of other nourishing elements essential for our life, they 
have an important content of food-cellulose fibers. 

The fruits and the vegetables contain many vitamins, such as: the apples, the pears, the plums, the 
cherries, the morello cherries, the sweet chestnuts, the olives, the lemons contain manganese. The copper 
can be found in the quinces, in the peanuts, sweet chestnuts, lemons and the cobalt is found in the potatoes 
and in the beans. The lack of magnesium in the body leads to tetanic cases, muscles cramps and breakings, 
to the tachycardia, to anxiety and to stress. It is found in cereals, vegetables, fruits, and especially in those 
which are the dark green.  

Some of the fruits and vegetables have therapeutic effects. The ripe apples are used in the 
enterocolitis and colitis treatment. The radishes and the salad have a cleanser role, contributing to the 
inner body cleaning. The asparagus, the leek, the melons and the leaves are in general diuretic. The red 
cabbage is expectorant while the white cabbage heals the digestive tube ulcer. The artichoke encourages 
the bile elimination, contributing to the optimization of the intestinal digestion.                            
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3. TECHNIQUES AND METHODS IN PHYSICAL THERAPY  
 

Objectives:  
• This chapter shows the information in order to acquire the main techniques and methods 

that form the basis of physical therapy programs; 
• Also, the reader will know how to choose the proper methods and techniques for his 

particular case; 
• This chapter contains the information required to apply the techniques and methods 

depending on each case specific. 
 

Content: 
3.1. Basic physical therapy techniques 

3.1.1 Non-kinetic techniques 
3.1.2 Kinetic techniques 

3.2. Stretching 
3.3. Transfer techniques  
3.4. Proprioceptive Neuromuscular Facilitation (PNF)  
 3.4.1 Overall PNF techniques 
 3.4.2 Specific PNF techniques 
  3.4.2.1 Techniques for mobility promotion 
  3.4.2.2 Techniques for stability promotion 
  3.4.2.3 Techniques for controlled mobility promotion 
  3.4.2.4 Techniques for ability promotion 
3.5. Methods in physical therapy 
 3.5.1. Relaxing methods 

3.5.1.1 The Jacobson method 
3.5.1.2 The Schultz method 

 3.5.2. Methods of neuromotor education/re-education 
3.5.2.1 The Bobath concept 
3.5.2.2 Brünngstrom method 
3.5.2.3 Vojta concept 
3.5.2.4 Castillo Morales concept 
3.5.2.5 Frenkel method 

3.5.3. Methods of neuroproprioceptive softening 
3.5.3.1 Margaret Rood method 
3.5.3.2 Kabat method 

3.5.4. Postural re-education methods 
3.5.4.1 Klapp method 
3.5.4.2 Von Niederhoeffer method 
3.5.4.3 Schroth method 

3.5.5. Lumbar affections recovery methods  
   3.5.5.1 Williams method 

   3.5.5.2 McKenzie method 
 

Key words : contraction, mobilization, neurophisiological mecanism 
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3.1. Basic kinetics techniques 

The techniques that form the base of an physical therapy program are classified in two main 
categories: non-kinetic techniques and kinetic techniques. 

In non-kinetic techniques category are included: Immobilization (motionless, contention, 
correction); Posture (corrective and facilitation). 

In kinetic category are included: static kinetic techniques (isometric contraction, muscular 
relaxation); dynamic kinetic techniques: actives (reflex and voluntary) and passives (by means of 
tractions, assistance, anesthesia, autopasive, manipulation). Beside these main techniques, there are 
special or combined techniques as: stretching techniques, transfer techniques, proprioceptive 
neuromuscular facilitation techniques.  
 

3.1.1. Non-kinetic techniques 
Non-kinetic techniques have two basic characteristics: the absence of voluntary muscular 

contractions; do not determine the segment movement. 
 

a. Immobilization 
 Immobilization means the artificial maintenance and fixation, for certain time of the entire body or 
of one segment in a determinate position, with or without the help of some equipment. 
 The immobilization suspends in the first place the articular movement as well as the voluntary 
dynamic contraction, but allows the performance of muscles isometric contractions around the 
correspondent articulations. 
 The immobilization can be total, if drives the entire body, or  regional, segmental, local, if connote 
body parties.   

Total immobilization has as purpose the accomplishment of general relaxation in: multiple trauma, 
expansive burns, serious cardio-vascular affections,  grave, paralysis etc. 

The local, segmental or regional immobilizations accomplish the complete immobilization of 
some body parts, maintaining in the mean time the free movement of the rest of the body. Depending of 
the purpose, these can be: 

- putting in relaxation immobilizations – are indicated in: brain, medullary, thoracic trauma, 
localized inflammatory processes (arthritis, tendonitis, myositis, burns, phlebitis etc.) as well as other 
processes that cause intense mobilization pains. The immobilization is performed on the respective 
segment and it is accomplished on the bed, on special supports, in sashes, orthotics etc. 

- contention immobilization – it means the maintaining “head to head” of the articular surfaces or 
of the bone fragments;  it blocks a segment or a part of  a segment in an external fixation system (plaster 
bandage, splint, thermic plastics, orthotics, corsets etc.). The technique is used in order to bind the 
fractures, contortions, specific arthritis, disk affections etc. 

- correction immobilization means the maintaining for a certain time of a correct, corrective or 
hyper corrective  position in view of correcting the deficient attitude: articular  deviations by retractions 
(genu flexum, recurvatum, posttraumatic, paralytic, degenerative etc.) deviations of backbone in frontal or 
sagital position (scoliosis, kyphosis etc.). 

The correction immobilization is accomplished with the same systems as the contention one. There 
can only be corrected the deficient positions, related to soft tissues (capsule, tendon, muscle etc.). Only 
when the bone is growing some immobilization types can influence its shape. The contention and 
correction immobilization follow some techniques and procedures that can be orthopedic-surgical or 
physical therapeutic (tractions, , manipulations, passive movements under anesthesia etc.). 
 

b. Posture 
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• The corrective postures are most used in physical or recovery therapy. In most of the cases are 
suggested to prevent in disease that are predicable as evolution, that cause serious dysfunctions (for 
example ankylosing spondylitis). We mention a few affections from pathology where the positioning 
represents a basic technique of physical therapy: the chronic inflammatory rheum and arthritis in general, 
no matter the etiology, coxarthrosis, chronic low back pain of mechanical cause, central or marginal 
paralysis, backbone deviations or other segments etc. The corrective postures are addressed only to soft 
parts that can have the connective tissue influenced. The bone deviations correction is possible only for 
children and growing adolescents. Sometimes it is recommended that the posture (specially the free one) 
to be adopted after a first work-out of the place or to be applied in warm water. 
 In functional recovery is of a big interest the serial postures that are fixed with the removable 
orthotics, while it gains of the corrective deficits. The night is considered the most proper interval for 
posture – immobilizations in diverse equipments, for corrective purposes, or to maintain the movement 
amplitude obtained during day physical therapy. 
 Technical, the corrective postures can be: 

- free (corrective postures) or  self-corrective; These are attitudes imposed to the patient and 
voluntary adopted by this, for progressive correction of articular amplitude limitations. 

There are especially indicated in reversible hypertonia. The self-corrective postures use the weight 
of a segment or of the entire body, accomplishing segmental postures, that are maintained by the weight of 
a limb or of a segment.  

- free-aided (by rolls, pillows, straps etc.) or manual accomplished; 
- fixed (extero-corective postures; instrumental) by means of some equipment or plants. These 

restore the articular mobility using weights (loads): direct (sand bags, rolls, pillows) placed proximal or 
distant from the mobilized articulation; indirect, applied by means of pulley assembly. 

These posturations require intensive the articulation, that is why are used especially for big 
articulations – knee and hip joint, for the rest can become bad. The maintaining time does not exceed 15-
20 minutes. 
• Facilitating postures: postures induce facilitating effects over the internal organs. In view of 
facilitating of a physiological process damaged by desease, the body poostioning in a certain posture can 
represent a high value treatment.  

Postures with effect over the  cardiovascular aid: 
- Anti-declive (proclive) facilitate the venous and lymphatic return circulation on extremities and it 

has a preventive or curative role in stasis edema.  
- Declive (anti-gravitation) facilitates the arterial circulation in capillary and are obtained by 

maintaining the extremities gravitational.  
  The postures with effect on breathing: 

- Preventives – prevent the installation of some secondary pulmonary affection decreasing the 
pulmonary basis ventilation and of the hillum areas.  

- Therapeutical, of bronchial drainage – it favorite the elimination of secretions from lobes and 
pulmonary segments affected in case of: chronical bronchitis, pulmonary abscess, bronchiectasis, etc. The 
association of thoracic percussions and of the vibrating massage increase the drainage efficiency. 
  Postures of  billiar drainage  
  

3.1.2 Kinetic techniques 
• The static kinetic techniques are characterized by the modification of muscular tonus without 

determining the segment movement. 
A. The isometric contraction represents a muscular contraction where the length of the muscular 

fiber remains the same, while the muscular tension reaches maximum values, by activating the entire 
motor units of the respective muscular group. The isometric contraction is accomplished without the 
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segments’ movement, against a resistance equal to maximum force of the muscle or when it works against 
a weight bigger than the subject’s force, but non mobile. In reality, it is produced a micro-movement, 
feeble, between the moment of muscular tension increasing and the relaxing moment. 

B. Muscular relaxation: it is accomplished when the contraction tension of the respective muscle 
drops, the muscle is not contracted. The relaxation can be considered as an attenuation of any type of 
tension (nervous, mental, somatic) having the attention, concentration or effort centre changed. The 
relaxation represents a psycho-somatic process, because it is addressed in the same time to the increased 
muscular tension as to the high mental state, having in view the best tonic-emotional adjustment.   
 The muscular relaxation can be: 

- general – process related to mental relaxation 
- local     - it is referring to a muscular group 

 The relaxation as static kinetic technique is understood as local relaxation.  
• Dynamic kinetic techniques is accomplished with or without muscular contraction – this 

underlines from the beginning the difference between active and passive techniques. 
Active movement: reflex; voluntary 
The active mobilization is characterized by the implication of the muscular contraction of the 

segment to be mobilized. 
A. The reflex active movement is accomplished by reflex muscular contractions, uncontrolled and 

that are not voluntary ordered by the patient; the movements are a reply to a sensitive-sensorial 
stimulation within the motor reflex circles. The reflex contraction can be produced by medullar and over-
medullar reflexes. 

B. The voluntary active movement – is characterized by the voluntary, controlled movement and it 
is accomplished by muscular contraction and energy consumption. During voluntary movement the 
contraction is isotonic, dynamic, the muscle changes its length by approaching or retiring the insertion 
heads. 
 The objectives followed by the voluntary active movement are: increasing or maintenance of 
articulation movement amplitude; increasing or maintenance of muscular force; re-gain or development of 
neuro-muscular coordination; 
 The technical ways of voluntary active mobilization are: 

Free mobilization (purely active) – the movement is accomplished without any helping or 
opposing outside intervention, except, maybe, the gravitation. 

The assisted active movement – the movement is helped by outside forces as gravitation, physical 
therapist, pulley assemblies, etc., these are not substitutes of the mobilizing muscular force.  
The movement is called active-passive when the patient initializes actively the movement, but he can not 
perform it on the entire amplitude, reason for which it is required the intervention of some help towards 
the end of movement. 

We call passive-active movement when the patient can not initiate actively the movement, but 
after being helped in the first part of the movement, he performs free the rest of the movement amplitude. 
It is used: 
- When the muscular force is not enough to mobilize the segment against gravitation;  
- When the free active movement is produced on deviate directions, because of the articular bone heads 

or neurological distresses that influence the motor control or transmission.  
Resistance active mobilization – in this case the outside force is partially opposed to its own 

mobilizing force. 
 The active resistance mobilization technique has its purpose to increase the force and/or the 
muscular resistance. During voluntary movement the muscles act as agonistic, antagonistic, synergist and 
fixative. The agonistics are the muscles that initiate and produce the movement, which is why these are 
also called “primary motor”. The antagonistics are opposing to the movement produced by agonistics; 
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they block, representing the muscular elastic brake, which usually comes before the ligaments or bones. 
The agonistic and antagonistic muscles always act simultaneously, but their role is contrariwise: 

- when the agonistics are working out, their contraction tension is equalized by the antagonistics 
relaxation, that control the smooth and uniform movement performance, by adjusting the speed, amplitude 
and direction; 

- when the antagonistics movement increases, the initial movement produced by agonistics stops. 
That way, by mutual backlash, between agonistics and antagonistic, it results a precise coordinate 

movement. The agonistics and antagonistics make a concrete movement, but their action can reverse 
depending the considered muscular group. The interaction between agonistics and antagonistics increase 
the movement accuracy, while more muscles are driven. In case of a normal agonistic muscle, the bigger 
the antagonistics’ movement is, the quicker and powerful agonistics movement is. The synergists are the 
muscles that, by their contraction, make the agonistics action stronger. This can be observed in case of bi- 
or polyarticular agonistics. The synergists also give accuracy to movement, by preventing the additional 
movement apparition, simultaneously with their main actions. The retainer act as the synergists, 
involuntary and fixes the agonistics, antagonistics and synergists action. The fixation is not continuously 
maintained, on the entire movement travel of a muscle. 

The muscles can work with segment travel (movement action) doing isotonic contractions, with or 
without, performing isometric contractions. 

The isometric contraction, being a static kinetic technique, has been approached in the respective 
chapter. 

The isotonic contraction is a dynamic contraction that produce the muscle length modification 
determining the articular movement. During movement, that is during isotonic contraction, the contraction 
tension remain the same. 
 The muscle length modification can be done in two directions: by approaching the heads, that is 
shorting (concentric dynamic contraction) and by the disposal of the insertion heads, that is by 
prolongation (eccentric muscular contraction). 
 The dynamic movement (isotonic) with resistance is the most used muscular effort type for force 
increasing and obtaining the muscular hypertrophy obtaining. 
 The active resistance movements can be performed in:  

- internal travel, or contraction segment interior – when the agonistics work between the normal 
insertion points. The movement performed inside the contraction segment is performed when the muscle 
is contracting and from its normal stretching segment is shorting, also approaching the bone lever. That 
type of contraction shorts the muscle and increases the force and volume. 
 - external travel or external contraction segment – when the agonistics work besides the normal 
insertion points, in the antagonistics contraction segment. The movement outside the contraction segment 
is performing only with that type of muscles that can be prolonged after the relax limit. At these muscles 
we have at first a contraction until they return to their relaxing position, after that the contraction go on 
inside the contraction segment. That is the case of movements made in the articulations: hip, shoulder, 
hand, foot and backbone. This type of contraction develops the elasticity, prolongs the muscle and 
increases the movement amplitude. 

The limit between travels is at zero anatomic point, where the angle between segments is zero, the 
agonistics are maximum prolonged (long area), and the antagonistics maximum shorted (short area). 

- middle travel, when the agonistics have a medium length, placed at the half of maximum 
amplitude, for a given movement. 

The isotonic contraction can be: 
a. Concentric – when the agonistics beat the external resistance; the muscle is contracting to gain 

an outside resistance, it shorten by approaching its both insertion heads, as well as the bone segments on 
which drives.  This contraction type shorten the muscle, increasing its force and tonus. 

The concentric contractions are performed in: 



 80   
 

- inside the contraction segment, when the movement is initiated from the zero anatomic point or 
from different articulate positive angles, it is performed in physiologically (the muscle shorten gaining the 
resistance) an stops at higher amplitudes or at the end travel. 
During movement, the agonistics approach the insertion heads, shorten progressively, than at the end of 
movement travel are maximum shorten. 

- outside the contraction segment, when the movement, initiated from diverse angles of opposite 
movement, called negative angles, is developed physiologically and it stops at smaller negative articulate 
angles or at zero anatomic point. 

By repetition, the concentric movements cause muscular hypertrophy, followed by force 
increasing and at articular level increases the stability. 

b. Excentric – it is accomplished when the agonistics, although are contracted , are beat by external 
resistance. The excentric contraction is performed when the muscle, being contracted and shorted, bent to 
a force that stretch it and distance its insertion heads, as well as the bone segments on which the respective 
muscle works. By its action, it is developed the muscle’s elasticity and resistance. 

The excentric contractions are performed in: 
- inside the contraction segment, when the movement, initiated from different positive angles, is 

developing physiologically counter wise (outside resistance beats the muscle, that prolongs progressively) 
and it stops at smaller articular angles or at zero anatomic point. 

During movement, the agonistics distance their insertion heads, prolong progressively, in the zero 
point they are maximum prolonged. 

- outside the contraction segment, when the respectively movement, initiated from zero anatomic 
point or from diverse negative angles, is developed opposite physiologically and stops at negative higher 
angles. 
 By repetition, the excentric contractions produce resistant or negative muscular work; increase the 
muscular elasticity and mobility at articular level. 

If we consider the 3 muscular effort types, that generate muscular force (isometric, isotonic 
concentric and resistance isotonic excentric) the proportion is as follows: 

- depending the capacity to generate force there is the order: excentric contraction > isometric 
contraction > concentric contraction 

- depending on the proportion between effect and energetic consumption there is the order: 
isometric output > excentric output > concentric output 

- under the articulation pressures proportion there is the order: excentric contraction > concentric 
contraction> isometric contraction 

c. Plyometrics – muscular heads distance, than approach in a very little time. It suppose the strain 
of a muscle, first excentric, than allow the concentric phase that comes naturally. For plyometric 
contractions there is used so called “the stretch-shortening cycle”. 
 The plyometric contraction can be considered formed of three elements:  

- excentric phase; 
- a short moment of isometry; 
- concentric phase. 
Plyometrics represents the most frequent form of contractions in sports etc. 
The isokinetic contraction is a dynamic contraction, where the movement speed is adjusted so that 

the resistance applied to the movement is ratio with the force applied for each moment of a movement 
amplitude. For a correct isokinesia the resistance must vary depending on muscle’s length, in order to 
request the same force. It is accomplished with special equipments, called dynamometers. 
 The technical variants of active movement accomplishment against a resistance are as follows: 
resistance by weight pulley / hands and feet large segments; weight resistance (De Lorme muscles’ force 
increasing method); springs or elastic materials resistance (gymnastic); flexible materials resistance ex: 
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clay, lute, wax – used for hand and fingers recovery; water resistance; physical therapist resistance; patient 
resistance (counter-resistance) – with the healthy limb or using the body weight. 

Effects of dynamic physical exercises:  
Effects on tegument: it favors the edema resorption (because of plasma infiltration in soft parts) by 

facilitation of venous return; it accomplishes tegument stretch; increase the blood flush to the tissues. 
Effects on passive elements  (bones, articulations, tendons, ligaments) and actives (muscles): 

maintain the articular sliding surfaces; prevent and reduce the adherence and inter-articular fibrosis, that it 
is developed in periarticular structures and in articular cavity; maintain and increase the articular mobility; 
prolong progressively the periarticular elements; preserve or give muscular elasticity, maintaining the 
articular mobility; improve the force and the duration of muscular contraction; adjust the movement 
antagonistics; increase the muscular force and resistance. 

Effects on blood circuit: increase the venous return; increase the sympathetic tonus, with 
circulation adjustment at effort, increase the heart flow. 

Effects on neuro-mental sphere: develop the body and space schema conscience; increase the 
motivation; improve the muscular coordination. 

The passive movement is performed by means of an outside force; the subject does not perform 
muscular effort. The passive mobilization is used only in physical and recovery therapy (it has no sense as 
a physical exercise).  

Technical methods of passive movements’ accomplishment: 
A. tractions – these are stretching procedures of some soft parts of musculoskeletal system; there 

are performed in segment or articulation axle and can be manually performed or by different installations. 
Continuous tractions (continuous extensions) are performed with installations, counterweights, 

springs, pulleys, tilted plan etc. these are used specially in orthopedics, to re-align the fractured bone or 
for articular heads travels, also in recovery, for blocked articulations researches etc. an important effect of 
these tractions is the accomplishment of articular traction determinate by powerful muscular contraction. 
The increased intra-articular pressure is pain generator. The installation of a continuous traction reduces 
the pain, stretch the muscles, by decontracting them. The application of continuous traction is made by 
trans-bone broaches or by adhesive tapes to skin, fixation corsets, collars, boots etc. These last modalities 
are the usual methods in medical recovery. 

Discontinuous tractions can be performed with the hand – by physical therapist, or by means of 
some plants, like the continuous tractions. 
 There are indicated in: retraction articulations that do not reach the anatomic position; articulations 
in pain with muscular contraction; discal affection – vertebral tractions; articular inflammatory processes 
– it performs moderate force tractions, that can also increase the distance between the joint facets. 

Tractions — alternative fixations are more a exteroceptive posture technical variant, but are kept 
for longer time periods. The technique is alike the progressive orthesis for the correction of deviations 
determined by retractile scars or articular retractions generated by soft tissues retracts. 
The traction is performed in diagonal, not in axle, on the segments adjacent to the articulation. The 
traction system is performed by screw rods or other gradual traction systems, fastened in immovable rigid 
equipments, made by plastic, leather or even gesso, that dress the respective segments. The traction 
progressive adjustments increase at an about 48 hour’s interval. The technique is used to correct the 
deviations determined by retractile scars or articular retractions generated by soft tissues retracts. 
          B. The anesthesia forced mobilization is a technique generally performed by orthopedic specialist. 
By general anesthesia it is accomplished a good muscular resolution, that allows, without opposition, the 
articular retractions forcing, breaking the soft parts adherences.  
 This technique is performed successively, at few days interval, each phase being followed by the 
fixation of a plaster splint in order to maintain the level of the amplitude. 

C. Pure assisted passive mobilization is the most usual technique of passive mobilization 
performed by physical therapist hand, while the patient relaxes voluntary the muscles. The physical 
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therapist initiates, leads and ends the movement with slow pressures or tensions, but insistent, in order to 
reach the real limits of mobilization. The passive movements with final tensions usually reach higher 
amplitudes than the active movements. 

For the accomplishment of this technique it must take into consideration the following points: 
a) the patient’s position is important in order to allow the comfort and relaxation and also for a 

better approach of the mobilizing segment. The patient is positioned in lying on the back, lying on the 
balley or seated. The physical therapist position is changing depending the articulation, to prevent the 
modification of patient’s position, but must be comfortable, fatigueless, to allow a maximum technicity 
and efficiency. 

b) plugs and counter-plugs – respectively the hand position on the segment to be mobilized and the 
position of the other hand that will fasten the segment immediately proximal to this one. The plug in 
generally distanced from the articulation to be mobilized, in order to create a longer lever arm. There are 
exceptions: in post-fracture retractions there are used short plugs, near the articulation, in order to not 
overload the consolidation focal point; in articular range of motion lack there are used the big arms of 
lever, by placing the lever as distal as possible to the plug, allowing an efficient mobilization, without 
effort. 

The counter-plug is made as closer as possible to the articulation to be mobilized, for a better 
fastening. In case of support on a hard plane of proximal segment, the counter-plug can be abandoned or 
partially made. Because the segment that is to be mobilized must be perfectly relaxed and pendant, the 
plug require enough force to the physical therapist, especially for body and heavy segments. That is why it 
is advisable to strap suspend the segment during passive mobilization. 

Force and mobilization rhythm 
 • The force applied by physical therapist at maximum amplitude level is usually dosage depending 
the pain, but also it depends on his experience in cases of patients with higher or smaller pain levels. 

• the speed induced to the movement depends on the purpose: slow and insistent movement 
decrease the muscular tonus, while rapid movement increases this tonus. 

• The movement rhythm can be simple, pendulum (in 2, or in 4 times), at the travel ends it 
maintains the stretching. 

• the movement duration is around 1-2 seconds, and the stretching maintenance at the travel end of 
10-15 seconds. 

A passive mobilization session of an articulation lasts depending the articulation (at the big ones 
maximum10 minutes), and depending the patient’s acceptance. The session is repeated 2-3 times a day. It 
is indicated that, before starting the passive mobilization, the region to be mobilized to be prepared by 
heat, massage, electro-therapy, maybe local infiltrations. Also, while performing the passive movements 
the heat application can be continued and, from time to time, the movement stopped, 1-2 minutes 
massage. When local reactions appear: pain, contraction, amplitude loosing or general: fever, enervation 
or fatigue, the pause between sessions will be higher or even suspended for a few days. 

D. Mechanical passive mobilization – use different mechanical systems Kinetic type – adapted to 
each articulation and each movement type. 
These equipments allow the auto passive movement or realize the movement by electrical motors or by 
physical therapist handling.  

E. Auto passive mobilization – presents the mobilization of a segment by means of another body 
part, directly or by means of some installations (usually pulley). This auto-assistance can be easy applied 
by the patient at home or between sessions.  

Examples of auto-passive mobilizations: 
- by body pressure - (or a body segment) – for example: in case of an equine foot, by pressing he 

body weight on the posterior foot etc. 
- by the action of the sound limb – for example: in an hemiplegia, the patient, with his healthy 

hand, will mobilize the paralyzed limb;  
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- by some “string-pulley” installations- for example: arm mobilization in shoulder retraction with 
the opposite hand, that pulls a string having a arm band and passed over a pulley; 

- by means of some mechanical-therapy installations mobilized by handle or wheel by the patient 
himself. 

F. Passive-active mobilization also called “passive mobilization actively assisted” by the patient, 
in order to differentiate it from the “helped active mobilization”, or, in short, from the “active-passive 
mobilization” within the active mobilization. The method is used to re-educate the muscular force, also for 
the re-education of a transplanted muscle, to perfect its role in kinetic chain. In case of a muscular force of 
value under 2, when the muscle is contracting without moving the segment, maybe just outside 
gravitation, the passive-active mobilization is indicated to help the movement performing, by preserving 
the contraction capacity for a bigger number of repetition. 

G. Handling, in principle, is a passive form of mobilization, but by its handling particularities, it is 
considered part of special kinetic techniques and methods. 

Passive movements effects: 
On musculoskeletal system: maintain the normal articular amplitudes and articular structures and 

trophicity in case of respective segment paralysis; maintain or increase the muscular excitability (Vekskull 
law: “a muscle excitability increases with stretching degree”); minimalize the muscular contraction by 
prolonged muscle stretching (Kabat prolongation reaction); increase the synovial secretion; starts the 
“stretch-reflex” by passive movement of muscle sudden stretch that cause muscular contraction. 

On nervous system and mental tonus: maintain the “kinesthetic memory” for the respective 
segment; maintain the patient thrust.. 

On circulation: “pump” effect on small muscular vessels and on venous-lymphatic return 
circulation; prevent or eliminate the immobilization edema; on reflex – cause local  hyperemia and 
tachycardia. 

On other systems:  maintain the tissues trophicity from skin to bone; increase the gas exchanges at 
tissue and bronchial level; increase the intestinal traffic and alleviate the evacuation of urinary bladder; 
influence some endocrine relays. 

 
3.2. Stretching 

The mobility limitation that affects the soft tissues is called contraction. The soft tissue is 
represented on one hand by the muscles made of muscular tissue (by excellence contractile tissue) and 
fiber structure, non-contractile (epimissium, perimissium, endomissium) and on the other hand by non-
contractile structures (skin, capsule, ligament, tendon).  

The muscular contraction is called myostatic contraction and the articular muscular amplitude 
limitation of muscular cause can have as base only the interest of muscular contractile tissue or 
simultaneous interest of contractile or non-contractile muscular tissue. 

The stretching represents the base technique (as method) in recovery physical therapy of articular 
mobility deficit determined by the soft tissue adaptive shortening and consist of its prolongation and the 
maintenance of this prolongation for a period. The so-called stretching starts only after it reaches the 
movement amplitude limitation point. The non-contractile soft tissue stretching is passive, mechanic, long 
duration (20-30 min). 

Stretching types for muscle:  
1. Ballistic stretching it is actively accomplished, using the stretch muscle as a resort that will 

“dash” the body (segment) in the opposite direction. Ex.: flexion-extension exercises made in force, trying 
to pass brutally and quickly over the passive maximum amplitude. It is used mostly in sports. The practice 
of these techniques was diminished because the repeated and sudden stretching of muscles presents a 
potential danger to produce lesions.    
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2. Dynamic stretching. It consists of arching accomplished by slow voluntary movements of 
segments trying to pass gently over the maximum point of movement possible amplitude. The amplitude 
and speed are progressively increased. There are performed 8 – 10 repetitions.  

3. The active stretching (or static-active). There are performed voluntary movements towards the 
maximum possible movement amplitude; in this position the segment is maintained 10 – 15 sec by 
agonistics isometric contraction without any exterior help. The increased tension during agonistics 
concentric contraction and than during the isometric contraction will induce reflex, by “mutually 
inhibition”, the antagonistics relaxation.  

4. Static stretching, also called passive. It is accomplished by an exterior force: other body parts or 
the proper corporal weight (passive self-stretching), the physical therapist or by means of an equipment. 

The most used in physical therapy is the manual, passive stretching, slowly performed (in order to 
avoid the stretch-reflex) maintaining in a easy discomfort the stretching for l5-60 sec. 

In case of multiarticular muscles the stretching is applied first analytic, starting with distal 
articulation, ending with a global stretching for all articulations. For stretching force gradual reasons 
(especially on patients that show an increase fear on pain), but also for time reasons, it is applied self-
stretching. 

5. Isometric stretching (or sportive). Bob Anderson, the father of sport stretching, advise the 
following stretching formula (available for any muscle): in maximum position of passive stretching the 
patient makes an isometric contraction of stretched muscle (resistance can be assured by physical 
therapist) (maximum 6 sec at maximum intensity); relaxation (3-4 sec); passive stretching (20-30 sec), 
performed at pain limit (that “pleasant”, supportable pain). 

The non-contractile, soft tissue stretching is passive, mechanic, long duration (20-30 min) and it is 
based on collagen fibers crimps stretching (in relaxation these are crisped). This connective tissue 
stretching goes progressively through a elastic phase, than through a plastic one, followed by a “choke” 
point, after that any tension that tries to prolong the tissue determine its break. If the elasticity is the 
property of tissue to return to its initial length after that a force has pulled it from its relax state, the 
plasticity is the tendency of a tissue that was distorted to not return to the position from which it started 
the deformation. The choke point can be removed; respectively the plastic area can be increased if it is 
applied heat on the respective tissue. This application is performed during or 10 minutes before stretching 
starts, after that the heat source will be removed at the end of stretching and the tissue is left to “cool 
down” in gained prolonged position. The stretching force intensity must be increased very slowly, because 
when the stretching force is high and/or applied quickly, there is the danger for the structure to be 
stretched to break.   

In order to obtain an optimal prolongation of soft tissue, it will be considered the stress/strain 
curve of collagen fibers, so that the stretching to be placed in the plasticity area (but under the force point 
that cause the fibers breaking). 

The stress defines the ratio between the traction force and the increasing of respective tissue 
section surface. The strain is given by the ratio between the prolongation (distortion) degrees of the tissue 
comparative to its initial length. The immobilization or prolonged relaxation in bed (even if there weren’t 
adaptive shorting phenomena), corticotherapy as well as the age determine an atrophy of connective tissue 
resistance, that will require the physical therapist to be prudent when applying the stretching. The muscle, 
as most of the biological tissues, has stringy-elastic properties. That is why it must considered the fact that 
if the muscle is prolonged until the plastic area, and this prolongation is maintain for a too long time, the 
muscle will keep an inferior elastic degree. On the other hand, the muscle resistance to prolongation 
increasing is directly proportional to the stretchings frequency increasing (stretchings that are maintained 
in the limit zone of stress-strain curve. To diminish the unpleasant consequences of immobilizations 
(when there are no contraindications – unconsolidated fracture, acute lesions etc) it is used Judet method. 
This is accomplished by means of two bivalve plaster equipments, that position the affected patient’s 
segment alternatively in maximum flexion and than in maximum extension; the equipments (positions) are 
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changed at 6 hours interval. While the connective tissue gains length, it must give enough time to produce 
biologic repair phenomena, that re-models and re-adapt the new length of connective tissue, to its 
resistance tissue function. 

The stretching of muscle’s contractile tissue it is accomplished by several stretching modalities. 
The most used in physical therapy is the manual, passive stretching, slowly performed (in order to avoid 
stretch-reflex) with a prolongation maintenance in a discomfort stretch for l5-60 sec. (the best duration 
seems to be of 30 sec). The stretching maintenance is explained by the fact that the neuromuscular axles 
response is immediate, in order to stimulate the best the Golgi organs (that will determine the reflex 
relaxation of respective muscle), the stretching must last minimum 6 sec. 
 The recent studies show that after the first four repetitions of the stretching (of a total of 10) there 
has been noted the most advantageous modifications, respectively a l0% increase of the initial relaxation 
length. In case of multiarticular muscles, the stretching is applied first analytic, starting with distal 
articulation, ending with a global stretching for all articulations. For stretching force graduation reasons 
(especially on patients that show an increased fear for pain), but also for time reasons (and personally) it is 
applied auto (self) stretching. The mechanical, cyclic stretching was applied to patients with mobility 
limitation, recording good results, but the inconvenient was the fact that requires sophisticated equipment. 

When the patient participates actively, by the agonistics contraction to the antagonistic 
musculature stretching, we have the active stretching. In physical therapy, it is random used the pure 
active stretching, because it is difficult (and even not advisable) to maintain a isometric contraction of 
agonistic muscle at en efficient intensity, so that the antagonistic muscle can be maintained in the plastic 
area in order to benefit the advantages of an active  stretching, the isometric contraction maintenance of 
agonistic for l0 –20 (at trained for 30) sec is combined (but not at maximum intensity, on muscular groups 
relatively well located and paying attention to breath block) with a passive stretching inducted by physical 
therapist or with a passive self-stretching (preferable from positions that use segment or subject weight). 
Bob Anderson, the father of sports stretching, advise the following stretching formula (available for any 
muscle): maximum isometric contraction (6 sec), relaxation (3-4 sec), passive self-stretching (20-30 sec), 
performed at pain limit (that “pleasant” supportable pain). 

Another modality for active stretching, that is applied specially on healthy persons, with trained 
musculature, is ballistic (dynamic) stretching. The ballistic techniques consist of dynamic contractions, 
repeated of some motor (agonistics) muscles, made in order to obtain a short time stretching antagonistics. 
From this category are: impulse simple movements, resort (arching) times movements, launched 
movements. The practice of these techniques was reduced, because the sudden and repeated stretching of 
muscles shows a potential danger for injuries. 
 In sports exercise (but also in physical therapy), at first (to warm out),it is advisable the perform 
the stretching on muscular groups that will be driven (specially the active-passive forms and only than the 
ballistic forms). At the end of exercise (session), for a quicker recovery, on the same muscular groups, it is 
advisable to perform the passive stretching forms. 
 The major risk at stretching exercises is the stretching performing speed. It must specially observe 
the articulations immobilized for a long time (it must consider the possibility of a structural incomplete 
recovery, or it may appear the immobilization osteoporosis), edema articulations, inflamed and/or 
infected, the reflex contraction muscles (their long stretching can cause lesions). 

General indications regarding the correct performance of stretching: 
- general relaxation technique, made before stretching; 
- massage(deep) made after heat applying, but before stretching; 
- initial position and that where the stretching will be performed to be stable, relaxed and 

comfortable; 
- the exercises to be performed between 2.30 pm and 4.30pm, because in that time it is recorded the 

maximum of articular mobility capacity; 
- body general warming, by aerobe effort for minimum 5 min; 
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- the stretching to be helped by active movements (working against thixotropy);  
- the breathing to be uniform and calm; 
- there will not be made any appreciations over the degree and duration of stretching (it is not 

competition);  
- in case of both directions of limited movement, after one muscular group stretching, it is applied 

the stretching also on antagonistic muscles (it starts with the most contracted musculature); 
- the stretching  will not be performed simultaneously on two muscular groups; 
- the stretching can be combined with the axle traction of the respective articulation; 
- the pain that appears after 2 relaxation hours (from stretching ending) shows that its intensity was 

too high, and the pain that persist over 24 hours shows that there were produced some fiber 
injuries; 

- after the treatment session (sessions) that had stretching, it must not appear muscular  spasm, the 
muscular force must not decrease, the muscular fatigue must not appear. 

 
3.3 Transfer techniques 

 The transfer is the procedure by which the position in space of the patient is modified or is moved 
from a surface to another one. Enlarging the meaning of the notion it includes all the sequences of the 
movement required before and also after the accomplishment of the transfer itself: pre-transfer, the 
mobilization in bed, the positioning in the wheel chair (after transfer). The classification of the post types 
of transfer is done according to the patient’s possibility and ability to take part in the action, from 
dependent (when the patient doesn’t practically participate to the transfer) to independent (when the 
therapist only supervises and observes the transfer) and according to the disorder’s evolution phase. 
 There are 3 types of techniques according to the patient’s ability to take part in the action: 

a. Independent transfers, in the case of their accomplishment by the patient himself, alone follow 
the prescribed indications and of a period of training. 

b .Assisted transfer by 1 or 2 persons who help (in a certain way) the patient to stand up from the 
bed and to sit in the wheel chair or from here to other places (ex. the basin, the matrix etc) 

c .Lifting transfer or the transfer with windlasses. The installations used for the lifting may be 
simpler or more complex and re-sitting the patients. These types of transfer are for patients who have no 
kind of contribution to the transfer, their disability being complete. These types of transfer are done in the 
hydrotherapy sections when the patient is lifted and then let in the tub or the triple bath tub. 

The transfer techniques described have as an objective to set some elementary principles and after 
words each physical therapist will adopt his techniques to the characteristic needs of the patient he is 
treating. The most common transfer techniques are: orthostatic pivoting (the transfer by swiveling from 
orthostatic position), transfer with the help of a board for gliding (transfer board), flexed pivot (transfer 
by pivoting with flexed knees), transfer dependent on 2 persons. 

The choosing of one or the other transfer techniques will have in view the accomplishment of the 
transfer in maximally secured conditions for both the patient and the therapist. 

The assisted transfer of the patient/the independent one     
This can be: from a rolling chair in bed and vice versa; from rolling chair to the table, matrix from 

the physical therapy room; from the chair to the toilet/basin; to the bath tub; to the basin reeducating 
walking with the walking frame; walking bars; an all kinds of  crutches. 

The criteria for selecting the type of transfer are the following: the knowledge of the physical 
limits of the patient; knowing the abilities to communicate and to understand the instructions the patient 
has to follow during the transfer; the therapist should know the right movements and the lifting 
techniques. 

Principles of usage of a correct mechanism of the body for the therapist during the transfer: stay as 
closer you can to the patient; stay face to face to the patient; knee, use LL not the back!; keep the 
vertebral column in a neuter position (don’t flex or arch the vertebral column)!; maintain a large base for 



 87   
 

support, the heels must be on the floor all the time; don’t lift more than you can, ask for somebody’s help; 
don’t combine the movements, avoid the rotation and the forward and backward bending in the same time. 

a. Preparations for transfer 
Before starting the transfer the followings are to be taken in consideration: what counter-

indications of movement has the patient got; if the transfer can be done only by one person or help is 
needed; if the equipment from/ to which the patient is to be transferred is functioning or it is in stuck 
position; which is the height of the bed/ surface on which the patient will be transferred in accordance to 
the height of the rolling chair and if the height can be adjusted.  

Preparations for transfer will include: the positioning of the rolling chair (in accordance to the 
place where the patient is) and its preparation (blocked, the removing/ releasing the support for arms, legs 
etc) mobilization of the patient in bed which includes rolling on one side and then sitting on the edge of 
the bed. The correct positioning of the patient’s body before the transfer will take into consideration: 

• The pelvis position 
• The trunk alignment  
• The positioning of the extremities 

b. The transfer by orthostatic pivoting  
This type of transfer implies that the patient is capable of reaching towards/in orthostatic position 

and to pivot on one or both LL. Generally it can be applied: hemiplegia/hemiparesis; the generalized 
reduction of the muscular force; equilibrium disturbances. 

c. The transfer with the help of a transfer board 
  This transfer is useful for those patients who can’t load the LL, but have enough force and 
resistance in the UL: amputations of lower limbs; vertebral-medullar traumatisms (with enough force of 
the upper limbs); hemiplegies (particular situations). 

d. The transfer by pivoting with flexed knees 
This type of transfer is applied only when the patient is unable to initiate and maintain an 

orthostatic position. It is preferred that the knees should be maintained flexed in order to keep an equal 
loading and to assure an optimum support for the inferior extremity and trunk for pivoting. 

The transfer of patients with high level of dependence 
It is addressed to patients with minimal functional capacity (ex. Vertebral-medullar traumatism C4) 

or it is applied to persons with disabilities or with a big body weight. For these categories of patients the 
possibilities include: 

a. The transfer with the help of a transfer board 
The assistance offered by the physical therapist is absolute. 
The way in which the physical therapist gets the patient (from the scapular level, waist, and 

buttock) depends on the physical therapists/ patient height, the patient’s weight and the physical 
therapist’s experience. The variants include the placement of both forearms and hands round the waist the 
trunk or under the posterior axillary forearm and the other hand at the level of the buttock/ trousers’ belt. 

It is forbidden to take and drive from the level of the arm/arms that is one paralyzed, because it 
may cause injuries, disturbances, sub-sprains due to the weakened muscles around the scapular girdle etc. 

b. The transfer assisted by 2 persons 
This transfer is used for neurological patients with a high degree of dependence or in the case in 

which the transfer can’t be achieved safely for the patient only by a single person. One physical therapist 
is placed in front of the patient and the other at the back of the patient. 

c. The transfer at the patient’s place 
The transfer on the armchair or sofa: it is the same as the transfer from the rolling chair on the bed 

with some particularities: the armchair or the rolling chairs are generally less stable. It is risky for the 
patient to get support on the back of the chair or arm support when the transfer is being done because he 
can be unbalanced; when the patient moves from the chair to the rolling chair he can use his healthy hand 
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to find support on the surface of the chair; the setting on the chair is more difficult if this is lower and the 
pillow is soft. In this case the height of the chair is adjusted by putting on a hard pillow which will make it 
higher and all assure an adequate place for transfer.   

The transfer on the toilette  
The transfer from the rolling chair to the toilette is generally difficult because of the inadequate 

and small place from the bathrooms. The rolling chair will be positioned as comfortable as possible, even 
near or in a sharp angle from the toilette.  

To raise the patient’s safety devices of assistance can be adopted like the supporting bars. The 
height of the toilette chair must also be adjusted by putting some special back seats. 

The transfer to the washing basin must be done very, very carefully because the washing basin is 
one of the most dangerous places in the house (because of the risk to slip). The direct transfer from the 
transfer chair to the bottom of the basin is hard to be done and it requires a good function at the level of 
the upper limb. There is however a bench or a chair which is fixed in the interior of the washing basin by 
2 of the legs. In this case the pivoting is being done with flexed knees, orthostatic pivoting swivel or with 
a board for gliding.  

The transfer with the help of a mechanical lift  
Some patients, because of their body big dimensions, of their high degree of disability, require the 

usage of a mechanic lift for the transfer. There is a great variety of mechanical devices for lifting that can 
be used for patients with a different body weight and also for difficult situation transfer from one surface 
to another or the transfer in the washing basin (bath tub).   

    
3.4. Proprioceptive neuromuscular facilitation techniques (PNF) 

The proprioceptive neuromuscular facilitation represents the facilitation, the encouragement or the 
acceleration of voluntary motor response by the articulations, muscles, tendons proprioreceptors 
stimulation; it is also added the stimulation of extero- and telle-receptors. In case of hypotonic 
musculature, we use the following neurophyisiological mechanisms for PNF techniques: 

- “successive induction” Sherrington’s law:” a movement is facilitate be the immediat precent 
contraction of its antagonistic”; 

- the hypotonic muscles (agonistics) are progressively stretching during antagonistic contraction, 
and ,as result at the movement end (when they are maximum stretched) will be facilitated by the impulses 
came from the muscular fuse level (from Ruffini secondary receiver).  

- during the isometric and isotonic contraction with maximal resistance, the gamma system is 
facilitated and the fuse’s primary afferences will lead to recruitments of additional alpha and gamma 
motoneurons; that way the neuromuscular fuse will continue to send some nervous influxes having 
facilitating character. 

- during rapid, repeated stretchings, it is started the myotatic reflex that has facilitator effect; the 
verbal orders can have facilitator role increasing the response by reticular  activator system. 

- during isometric contraction of powerful-normal musculature, it appears the irradiation 
phenomenon from activated motoneurons level of this musculature (superimpuls created by isometry), to 
weak musculature motoneurons; 

- the excentric contraction promotes the extra fuse and intrafuse stretching – which increase the 
fuse afferences influx; 

    - when the isometric contraction is performed in the shorted area it appears the co-activation 
phenomenon (simultaneous facilitation of alpha and gamma motoneurons); 

- co-contraction determines the facilitation of alpha and gamma motoneurons; increases the 
recruitment of motor units under the isometric contraction applied on each part of articulations. 

In case of hypertonic musculature we use the following neurophysiologic mechanisms: isometry 
on muscles that perform limited movement determine a dual inhibition effect for antagonistic (the 
hypertonic muscle that facilitates the movement); the movement resistance determine a inhibitor influence 
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on Golgi reflex on the muscle motoneuron that contracts and facilitate by dual action the agonistic; during 
hypertonic muscle contraction, the Renshow cells discharges decrease the activity of alpha motoneurons 
of respective muscle, so they have an inhibitor action; the cortex, influenced by verbal orders, has an 
inhibitor role over the muscular tonus of hypertonic musculature; the articular receivers excited by the 
rotation movement have an inhibitor role for alpha motoneurons (the rotation has relaxation effect for 
periarticular muscles); the limited movement antagonistic isometry (contracted muscles) leads to the 
fatigue of motor units at the neuromotor plate and the muscle tension drops; 
 

3.4.1 PNF general techniques 
Slow reversal and slow reversal with opposition (SR and SRO) 
SR = represents rhythmic concentric contractions of all agonistics and antagonistics from a 

movement schema, on the entire amplitude, without break between reversals; the resistance applied to the 
movements is maximal (the highest level of resistance that leave the movement to be performed). The first 
movement (first time) it is performed in the direction of powerful musculature (concentric contraction of 
hypotonic muscles antagonistics), determining a facilitator effect on weak agonistics (see the 
neurophysiologic explanations). 

ILO = is an IL technique variant, where it is introduced the isometric contraction at the end of each 
movement amplitude (on the agonistic as well as on the antagonistic) 

Repeated contractions (CR) - are applied in three different situations: 
- when the movement schema muscles are of 0 or 1 force: the segment is positioned in elimination 

position of gravitation action and the musculature to be in the prolonged area and there are performed 
quick, short stretchings of antagonistic; the last stretching is followed by a verbal order of contraction of 
the respective muscle; the appeared voluntary movement has opposed a maximal resistance. It is very 
important the order synchronization that must be done before the performance of last stretching so that the 
voluntary contraction to be sum with the myotatic reflex effect. 

- when the muscles are of 2 or 3 force (force 2 = the muscle can perform the movement on the 
entire amplitude but it has no sufficient force to beat the gravitation; force 3 = the muscle can perform the 
movement on the entire amplitude and has enough force to beat the gravitation): the isotonic contraction 
with resistance on the entire movement amplitude, and from place to place there are applied short, quick 
stretchings.  

- when the muscles are of 4 – 5 force, but without having a equal force (force 4 = the muscle can 
performed the movement on the entire amplitude and against a force higher than gravitation): isotonic 
contraction until the force blank where it is performed the isometry, followed by relaxation; than there are 
performed quick, short stretchings of agonistic, than the isotonic contraction is replied with maximum 
resistance, passing over the force „blank” area. 

Before starting CR it is advisable to perform isotonic contractions on the normal antagonistic 
musculature (or close),in order to facilitate the agonistic, weak musculature by successive induction. 
 Sequantiality for Strengthening (SS) 

It is accomplished when a component of the movement schema is weak. It is performed when a 
maximum isometric contraction in „optimum” point of powerful-normal musculature; this musculature is 
chosen from the group of muscles that „belong” to kinetic chain that performs the same Kabat diagonal 
with the muscle in view (preferable it is chosen a large muscular group and placed proximal), or it is the 
same muscle from counter-side; when this isometric contraction was maximized, this isometry is 
maintained adding the isotonic contraction (against a maximal resistance) of weak musculature (in view). 
The best point for super-impulse creation varies: generally, for flexing muscles, it is the middle area and 
for extensors the shorted area.  

Agonistic reversal (AR) 
 There are performed concentric contractions on the entire amplitude, than progressively (as 
amplitude) it is introduced the excentric contraction. 
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3.4.2 Specific PNF techniques 
3.4.2.1 Techniques for mobility promotion 
The rhythmic initiation (RI)  it is performed in case of hypertonia as well as for hypotonia. There 

are performed slow, rhythmical movements, first passively, than step by step passive-active and active, on 
the entire amplitude of a movement schema. In case that there is a hypertonia that limits the movement, 
the gold is to obtain the relaxation; when there is a  hypotonia, IR has as initial purpose to maintain the 
kinesthetic memory and to keep the movement amplitude. 
 The rhythmic rotation (RR) is used in situations of hypertonia with active movement difficulties. 
There are performed rhythmic rotations left-right (side – medial), passive or passive-active (in 
articulations where is possible – SH and CF – where there is rotation osteo-kinematical movement), in 
segment axle, for about.10 sec. the rotation passive movement can be induced to any articulation (even if 
this articulation does not show rotation osteo-kinematical movement, but only artro-kinematical rotation 
movement (called also conjunct contraction) – Ex: interphalangiene articulations). It can be admitted that 
the supination-pronation movements and those of knee rotation (when the knee is in flexion and the ankle 
dorsiflexion) are osteo-kinematical rotation movements). 
 Relaxation-opposition active movements (ROAM) applied in cases of muscular hypotonia that 
does not allow the movement on a direction. It is performed thus: on weak musculature, in middle to short 
area, but where there is a „high” force it is performed a isometric contraction. When it feels that this 
contraction become maximum, it is required to the patient a sudden relaxation (checked by physical 
therapist by means of counter-plug), after that the physical therapist performs quickly a movement to the 
prolonged area of the  respective musculature, applying a few quick stretches in this area of muscular 
prolongation (few arching). It follows a isotonic contraction with resistance on the entire possible 
amplitude. 
Methodic directions: the arching are performed with the acceleration (rapid performance) of flexion 
movement, in order to initiate the myotatic reflex. 
 Relaxation - opposition (RO) (the technique is also called “hold-relax” – translation from English 
“Hold - relax”). It is used when the amplitude of a movement is limited by muscular hypertonia (miostatic 
contraction); it is indicated also when the pain is the cause of movement limitation (the pain being often 
associated to hypertonia). 
 RO technique has 2 variants: 

-I.  RO antagonistic – where will „work” (the isometry will be performed) the hypertonic muscle; 
-II. RO agonistic - where will „work” (the isometry will be performed) the muscle that makes the 

limited movement (considered the agonistic muscle). 
In both variants the isometry will be performed in the movement limitation point; after maintaining 

for 5-8 sec. of a maximum intensity isometry, the patient will be asked to have a slow relaxation. Once the 
relaxation accomplished, the isometry can be repeated more times or the patient, actively, will try to pass 
the initial point of movement limitation (isotonic contraction of agonistic, without resistance from 
physical therapist).  

In order to maximize the isometry intensity, the patient is asked to “hold” that means the patient 
will not push with force and the physical therapist will oppose, will push (to the excentric contraction, 
without causing this type of muscular contraction), taking into consideration, of course, the actual force of 
the patient. 

RO – agonistic: it will perform the isometry of the muscle that makes the movement that is limited. 
Relaxation - contraction (RC) it is performed in case of muscular hypertonia. 

 It is applied only when the antagonistic, that is to the one that limits the movement (see RO 
technique); it is more difficult to apply in case of pain. At the movement limitation point it is 
accomplished a isometry on the hypertonic muscle and simultaneously an isotonic one performed slowly 
and on the entire rotation movement amplitude from the respective articulation (at first the rotation is 
made passively, than active-passive, active and even active resistance; of course that in case of 
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articulations that do not show  osteo kinematical rotation movement – see RR technique–, the RC 
technique will be applied only applying passive the rotation movement). 
 Rythmic stabilisation (SR) – it is used in the mobility limitations given by the muscular 
contractionă, pain or muscular postmobilisation stiffness. There are performed isometric ocntractions on 
the agonistics and antagonistics, in the movement limitation point; between the agonistic and antagonistic 
contraction it is not alllowed the relaxation (cocontraction).  
 The technique has two variants that are performed in order: the first is the simultaneous variant 
(easier to be performed by the patient) followed by alternative variant. The verbal order (available 
especially for alternative technique) is “hold, don’t let me move your...!”. 
Exemple: the elbow extension is limited the elbow flexors contraction. 

Simultaneous technique 
 We look for the muscles that jump a proximal or distal articulation to that affected. Simultaneously 
with tensioning (by isometry) of one of the elbow articular parts, by the elbow flexion (or extension) 
articulation, we can perform the tensioning of opposite articular part, by biarticular muscles isometry 
(trying to move the supra-adjacent articulation, that is the shoulder – in case of using the brachial biceps 
or triceps muscles or subadjacent that is the fist – in case of using the fist’s flexor or extensors).  

Alternative variant 
 The patient tries to maintain the elbow position in flexion at limitation flexion, and the physical 
therapist push the patient arm to the flexion and extension of elbow, quickly alternating – quicker and 
quicker – the two directions). 

3.4.2.2 Techniques for stability promotion 
 Isometric contraction in shorted area (CIS). There are performed repeated isometric 
contractions, with pause between repetitions, at musculature shorting level. There are performed, on turn, 
for the musculature of all articular movement directions. For the purpose of gaining the co-contraction in 
unloaded position, in case that the patient it is not capable to perform directly the CIS technique, the 
following succession is performed: IL - ILO – CIS.  
 Alternative isometry (AIZ)  represents the performance of short, alternative isometric 
contractions on agonistics and antagonistics, without changing the segment (articulation) position and 
without break between contractions. It is accomplished, step by step, in all the points of movement range 
and on all the articular movement articulations (step by step). 
 In case that the patient can not pass directly from CIS to AIZ it will be performed ILO decreasing 
the movement amplitude, so that the isometry from ILO ending to not be performed at the end of articular 
movement amplitude, but progressively to approach and reach the desired point in order to perform  AIZ.  

Rhythmic stabilization (RS) is used also to remake the stability (technique used to test an 
articulation regarding its stability). It is performed in all the points of movement range, on all the 
directions of articular movement. The technique is described at techniques for mobility remaking. 
 Once resolved the co-contraction from unloaded posture – it will pass to loading position 
(supporting on respective articulation; Ex: “four-footed” – good to reload the fist, elbow, shoulder, hip 
articulation) and the techniques succession is repeated (CIS-SR).  

3.4.2.3 Techniques for controlled mobility promotion 
During this phase the following objectives are followed: 1. muscular tonification during available 

movement; 2. patient’s habituation with the movement functional amplitude; 3. patient training to take 
himself different postures etc. 

PNF techniques that are used for controlled mobility are: IL, ILO, CR, SI, IA. 
3.4.2.4 Techniques for ability promotion 

 In order to promote this phase, in addition to the PNF techniques previously presented, there are 
used two specific techniques. 
 Resistance progression (PR) represents the opposition made by physical therapist to the 
locomotion (creeping, four-footed walking, on hands and feet, orthostatic displacement); displacement 
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from a posture represents the passing to controlled mobility stage (the proper position is in closed kinetic 
chain), to the ability stage by alternative „opening” of a kinetic chain (lifting a limb) and movement in 
open kinetic chain (stepping). Thus, for ex., the patient in standing, the physical therapist performing with 
both hands plugs at the level of anterior part of basin, controls (maximal resistance) the advancing 
movements (the plugs can be made also at shoulder level or on one shoulder and collateral hemi-basin. 
 Normal sequential (NS) is a technique that follows the coordination of the components of a 
movement schema, that has an adequate force for performance, but the sequential is not correct (un-
coordination given by a wrong order of muscles entrance in activity – not from distal to proximal – or by 
muscular contraction degrees inadequate in agonistic-antagonistic ratio).  
Exemple: The catching action of an object from position seated with the hand on the hip, the object being 
on the table, in front of the patient. The physical therapist makes plugs that move depending on the action 
of segments; initially the plugs will be placed on dorsal side of fingers - hand (opposing maximal 
resistance to fist and fingers extension) and on the side-dorsal part of arm’s third distal (opposing maximal 
resistance to elbow flexion); it will follow the resistance’s opposition to the shoulder flexion movement, 
by moving the plug at fingers level, at the level of arm’s distal part, by catching the anterior part of this. 
Than the plugs will be moved properly to the next movement sequence that must be performed also from 
distal to proximal (finger-fist flexion, elbow extension and the extension with shoulder in front). 
 

3.5. Methods in physical therapy 
 In the following section we do not wish to deal with the entire variety of methods existing so far in 
functional rehabilitation, but to approach only the representative methods (the classic ones) in the kinetic 
treatment of neuro-motor relaxation-education-reeducation-facilitation. 
 Some of the physical therapy methods are even considered “concepts”, the term denoting the fact 
that those methods are permanently subdued to renewal and readjustment; on the other hand, techniques – 
as it is the case of stretching, described in chapter 3 – are considered methods. Besides the relaxation 
methods, in this chapter we shall not describe methods referring to the achievement of only one general 
objective (ex.: methods of increasing muscular strength etc.). 
 We consider that the kinesiology method means a narrow or larger group of exercises which have 
a final, unique meaning and purpose. 
 

3.5.1 Relaxation methods 
Intrinsic relaxation is the one with the help of which the subject actively induces relaxation to 

himself. Within this relaxation type, there can be distinguished 2 large methodological lines: physiologic 
(somatic) orientation and psychological (cognitive, mental) orientation. 

3.5.1.1 The Jacobson method 
The physiological line, introduced by Eduard Jacobson, is based on kinesthetic identification of the 

condition of muscular tension, in opposition with the lack of contraction (relaxation). The duration of the 
Jacobson method (also called progressive relaxation method) is between 20-40 minutes for a local 
relaxation (zonal), but it can be prolonged to 1-4 hours for global relaxations (in the case of the patients 
who cannot execute continuously the relaxation session, there are applied relaxation periods which, 
however, should not be shorter than 5 minutes). It is made one session per day, but it can be repeated 4-6 
times a day. The training lasts for months and it implies knowledge of myology and normal respiratory 
mechanics (the order of inhaling, but also of exhaling being – abdominal, inferior thoracic, superior 
thoracic). 

The microclimate conditions must be respected. The eyes should not be closed fast, but gradually 
(in 2-3 minutes). Taking into consideration the relaxation of mimics muscles, tongue muscles as well, the 
patient is asked to mentally disconnect himself from daily problems, and concentration upon suggestive 
and self-suggestive formula, imposed by the physical therapist through commands, should be made 
without too much effort (the patient should learn to relax rather “thinking” to the relaxation indications 
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than to concentrate to hard). The physical therapist’s voice should have a pleasant, gentle tone, and its 
intensity should decrease progressively during the session. 

The patient is positioned in dorsal decubitus, head on a small pillow, knees slightly flexed – 
supported on a roll, shoulders in slight abduction of 30º, palms on the bed. The method can be applied, 
depending on the problem-disorder level and on the available time, both globally (on the entire limb) and 
analytically (on the limb segments-joints, the order being from distal to proximal); the action is begun 
with a small group of muscles, passing gradually to larger muscular groups, then to the musculature of the 
entire limb, followed by the trunk, neck and finally the entire body musculature. 

The working technique contains the following 3 parts: 
A)Respiratory prologue, which lasts 2-4 minutes and consists of ample, complete breathings (“in wave”), 
calm (breathing in through the nose, breathing out through the mouth). 
B)Actual training – during breathing in, the UL is slowly raised from the bed, just not to touch the bed, 
maintaining the apnea position for 15-30 seconds. Then suddenly the UL is let to drop during breathing 
out (with a “uuffff”), achieving a total kinetic silence for 1 minute. 
C)Coming back consists in returning to normal muscular tonus by maintaining a few times on apnea of a 
strong isometric contraction of face and hands muscles (“squeeze the face and fists”!). 

In a superior phase, it is desired the achievement of a differentiated relaxation, on muscle groups, 
through muscle control during daily activities, both in statics and in dynamics. After months of training, it 
is achieved the perception and annihilation of muscular tensions, which are generated (or which generate) 
emotional tensions and, implicitly, stress. 

3.5.1.2 The Schultz method 
The psychological line, part of whose categories are the behavioral therapies, schizophrenia etc., is 

best represented by Johannes Heinrich Schultz’ method; the method refers to obtaining relaxation through 
techniques of central type, which induce through mental, imaginative self-control, a peripheral relaxation. 
Also called the method of autogenous relaxation or “autogenous training” (from the Greek autos – through 
self and genan – to produce), according to the author, it is a self-psychosis, with the help of which there 
can be obtained control over some functions of certain organs and, implicitly, relaxation; it is a method of 
focusing self-disconnection, the subject creating for himself, through concentration, a hypnotic state. The 
efficiency of disconnection obtained through the hypnotic state is materialized in the sensation of being 
heavy and hot. 

The method is applied individually or in group, the specialist leading only the first relaxation 
sessions. The method is based on the fact that all bodily functions are directed and controlled by the brain 
and that part of the controlled, conscientious functions are learned during our existence. Thus, writing, 
reading, eating, driving can become habits. Many people have managed to learn to control certain 
functions of the nervous system (even of the vegetative nervous system). The first condition for this 
achievement is to obtain the disconnection of the central nervous system from the postural neuro-muscular 
impulses. This fact is possible only in a correct, comfortable, relaxing position of the entire body; 
therefore, some comfortable positions will be taken (coach driver or corpse position) on a bed or in a large 
enough armchair. 

The first cycle contains eight exercises in order to achieve: introduction of calmness, segmental 
and progressive muscular de-contracture, sensation of weight in one of the segments or in one of the 
limbs, sensation of warmth, sensation of less heart beats and control over the heart, sensation of 
respiratory calmness and regulation of respiratory phases, digestive calmness and warmth at the level of 
the solar plexus, sensation of refreshed forehead. 

The duration of this cycle is approximately from three to six months, but sometimes it can be of a 
year, the standard sentences (formulas) can be recorded on tapes. After perfect learning and noticing the 
above sensations, the next step is learning the 2nd cycle which consists of hypnosis techniques under a 
specialist’s (psychologist) attentive coordination and supervision, its duration being of several years. 
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The Schultz autogenous training is applied with very good results to sportsmen, artists and, as a 
prophylaxis and rehabilitation treatment method, in hospitals and in special schools, being indicated in: 
high blood pressure, pectoral angina, myocardial infarct, insomnias, neuroses, bronchial asthma, gastro-
intestinal ulcer, sexual impotence, frigidity, alcoholism.  

 
3.5.2 Neuro-motor education/reeducation methods 
3.5.2.1 The Bobath concept 
Berta and Karel Bobath say that: “the basis of treatment is inhibition of exaggerated movements 

and facilitation of voluntary physiological movements”. 
Scientific foundation of the Bobath concept: 

1. The brain is the organ of perception and integration, meaning that it takes over information, sensations 
from the environment and from the body, processing them, reacting and responding to them. This 
mechanism in humans is influenced by the patient’s psycho-intellectual, educational momentary qualities. 
2. The brain functions as a whole, as an entity. The brain parts are “hierarchically aligned” (according to 
developmental dynamics). The upper floors (formed later) inhibit the activity of the lower floors; 
therefore, inhibition is an “active activity”. 
3. The brain is capable to “learn” through the entire lifespan due to its plasticity. It can reorganize itself, 
recovering thus the lost sensitive-motor functions. This fact can be explained by the possibility to form 
new synapses between the “unused” central neurons until the time of the accident. 
4. The motion (the motor response to a sensitive stimulus), according to Bobath, is not an isolated 
contraction of a muscular group, but the trigger of an engram typical to humans (touch, prehension, 
walking, lifting, throwing etc.). 
5. The movement of a body segment is influenced by the posture and tonus of muscles of adjacent 
segments. At the same time, the body movements in space indissolubly depend on its initial position. The 
muscular posture and tonus are the premises of a functional movement executed with maximum energetic 
economy. 
6. A healthy organism can adjust to any sensation received from the periphery. In humans, the effect of 
gravitational force upon postural control is of major importance. 
7. The mechanism of normal postural control functions due to spinal reflexes, tonic reflexes, labyrinth 
reflexes, straightening reactions and balance reactions. 
8. In order to obtain an appropriate motor response, besides a functional, physiological motor way, it is 
also necessary an intact sensitive way. 
9. The sensitiveness and motility are influencing each other so strongly that we can speak only of 
sensorial-motor. In the act of acquiring a motion, its sensation is being learned and, while triggering an 
active-voluntary movement, there are used the feed-back sensations received during the previous 
movement. 
10. The tele-receptor system (visual, auditory, gustatory, olfactory etc.) acts concomitantly with 
proprioception, playing an important part in orientation in space and in recognizing the own body or the 
environment. 
11. Inhibition or, according to P. Davis, “the suppression of reflex inhibition, generates hypertonia”, but 
by using reflex-inhibiting movements or postures, the abnormal postural reactions are suppressed or 
reduced and, in the same time, the conscious, voluntary and automatic active movements are facilitated. 
12. Another principle necessary to be achieved is the change of abnormal patterns (engrams, movement 
schemes), because it is impossible to overlap a normal movement scheme and an abnormal one. 
13. The abnormal movements are caused by releasing the tonic reflexes from under the superior nervous 
control. Because of the lesions of nervous centers, the postural tonic reflexes, which are integrated from 
an inferior S.N.C. level, become free and overactive. This fact produces uncoordinated, incorrect, 
abnormal posture; increased, abnormal muscular tonus and few primitive modalities of movement in 
posture and position. 
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14. Any movement in the human body has an attitude as purpose. The attitude is the result of a report 
between the muscular force and gravitational force. Ever since birth and during the lifespan, we have to 
maintain different attitudes in fighting gravity. This thing is achieved by facilitating the integration of the 
superior reactions of lifting, straightening and balance, in the sequence of their development by 
stimulating certain movements of spontaneous and controlled response in a reflex-inhibiting posture. 
15. Straightening out. Ontogenetically, the straightening reactions appear first. Thus, the small child has 
no formed attitude, meaning that he does not have the means to fight gravitation. Gradually, the 
straightening reactions appear: he begins to hold his head, learns to roll etc. 
16. The reactions to get balance appear after an attitude is obtained and it must be maintained. This is 
achieved through balancing reflexes (mechanisms). Because in the child with infantile sequel type 
encephalopathy these mechanisms are in deficit, they must be stimulated. This is the second stage of the 
Bobath technique, exercises of forming, obtaining and maintaining balance. Within the Bobath treatment, 
the big ball and rocking chair are used for vestibular and proprioceptive stimulation. 
 The Bobath concept has been initially applied to the child diagnosed with infantile sequels type 
encephalopathy and then it has been developed in order to treat the hemiplegic adult. The hemiplegic 
patient must relearn the movement sensation (if the proprioceptive disorders are not too severe), without 
visual control. Both sensitive and sensorial information must always be sent by the physical therapist from 
the hemiplegic side. The external and internal stimuli for a motor action must be qualitatively as close as 
possible to those within the physiologic sensorial-motor act. 

The motor activities which overpass the patient’s momentary neuro-motor phase (difficult, 
complicated) or those which are executed on a background of muscular or psychic tiredness will be 
avoided in order not to increase the pathologic muscular tonus on the muscular chain of the synergic 
motor scheme. 

The entire rehabilitation activity of the hemiplegic patient has as final purpose the regaining of 
body symmetry. The number of repetitions within a session, the concrete dosage cannot be planed because 
it depends on the patient’s momentary condition. 

The motor activities in most cases (almost all the time) must have a well defined purpose (ex.: 
sitting, talking, going to the bathroom etc.). 

The commands may be verbal, nonverbal, gestures and combined (verbal plus gestures) according 
to the patient’s cognition (determined by the lesion type).  

The voluntary motor response to any stimulus (sensitive, sensorial) must be waited for because the 
processing of information, commands as well as the motor response are perturbed, meaning that they are 
delayed. 

The nonverbal information is addressed to the proprio-ceptors and exteroceptors from the 
interested area in the motor activity. It also has the role to correct the sensitive feed-back of the 
movement, fact which requires a maximum informational correctness. 

The verbal command should be simple and specific, it should contain only few, exact, necessary 
pieces of information because informational abundance decreases the quality of the motor act (the 
patient’s distributive attention may already have been affected). 

The main objective of the therapeutic management, according to Bobath, is to facilitate the 
controlled motor activity and to inhibit the pathological symptoms of hemiplegia such as: spasticity, 
associated reactions, and mass movements. Unfortunately, we cannot speak of a total and irrevocable 
inhibition of the pathological movement schemes, they being the expression of obvious cerebral lesions 
and they are impossible to be totally “erased”. Any supraliminal intensity stimulus may “awaken” a 
clinical sign of a SNC lesion. 

3.5.2.2 Brünngstrom method 
Signe Brünngstrom defines his method as a hemiplegia treatment approach. For the purpose of 

rehabilitation, it is based on the use of motor patterns available to the patient. 
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The synergies, reflexes and other abnormal movements are seen as a normal part of the 
rehabilitation process which the patient has to go through until the appearance of voluntary movements. 
The synergic movements are also used by normal persons, except they control them, they appear in a 
variety of patterns and they can be voluntarily modified or stopped. Brünngstrom says that the synergies 
constitute an intermediary phase necessary in the future rehabilitation. Thus, during the initial 
rehabilitation phases (phase 1-3, see table nr. 1), the patient should be helped to gain control over the 
limbs synergies and the afferent stimuli (caused by the tonic reflexes of the neck, by the labyrinthic tonic 
reflexes, cutaneous stimuli, mitotic reflexes, associated reflexes) may constitute an advantage in initiating 
and gaining movement control. Once the synergies can be executed voluntarily, they are modified and 
combinational movements are executed, from simple to complex (phases 4 and 5) with deviation from the 
stereotype of flexion and extension synergic patterns. 

The execution of synergic movements, in a reflex or voluntary way, is influenced by the primitive 
postural reflex mechanisms. When the patient executes the synergy, the components with the highest 
spasticity degree determine the most visible movement, being even able to replace the movement within 
the respective pattern. 

In the process of motor rehabilitation, the ontogenetic succession is respected, meaning from 
proximal towards distal so as the shoulder movements are expected before the hand movements. The 
flexion patterns appear before the UL extension patterns and the patterns of gross movements may be 
executed before the isolated, selective movements. The rehabilitation of hand function has a great 
variability and it may not go through the rehabilitation phases in parallel with the rehabilitation of the 
upper limb (that is why it has a separate column (the following table)). 

Table nr. 1 Phases of hemiplegia rehabilitation (according to Brünngstrom) 
Nr. 
crt. 

Characteristics 

 Lower limb Upper limb Hand 
1. 
 

Flaccidness  
 

Flaccidness; incapacity to move. There is no function 

2. Spasticity develops; minimum 
voluntary movements; 

Beginning of spasticity 
development; synergies appear or 
just some components, like 
associated reactions 

Gross holding begins; it is 
possible a minimum finger 
flexion. 

3. 
 

Maximum spasticity; flexion and 
extension synergies are present; 
it is possible the flexion hip-
knee-ankle in sitting and 
standing. 

Spasticity increases; the synergy 
patterns or some components can 
be voluntarily executed. 

Gross holdings and hook 
holdings are possible but with 
impossibility to release. 

4. 
 

From sitting, sliding the foot 
backwards on the ground, the 
knee can be flexed over 90°; the 
heel propped on the ground, the 
knee flexed at 90°, the foot 
flexion is possible.  

Spasticity decreases; there are 
possible combined movements 
derived from synergies.  

Lateral prehension appears; 
slight finger extension and 
some movements of the 
thumb are possible. 
 
 
 

5. 
 

Flexion of knee with extended 
hip from sitting; flexion of foot 
from extended position of hip 
and knee.  

The synergies are not dominant 
anymore; several combined 
movements derived from synergies 
can be easily executed.  

The following are possible: 
palmar prehension, holding + 
spherical and cylindrical 
release.    

6. Hip abduction from sitting or Spasticity is absent, except the fast All types of prehension are 
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standing; internal and external 
reciprocal rotation of hips 
combined with inversion and 
eversion of foot from sitting.  

execution of movements; the 
isolated articular movements are 
easily executed. 

possible; individual 
movements of fingers; normal 
finger extension.  

      
The abduction of humerus in relation with the scapula should be avoided (it predisposes the 

humeral head to an inferior sub-sprain). In maneuvering the patient, the traction of the affected limb must 
be avoided. The patient is instructed in using his healthy hand in order to move the affected limb. The 
affected limb is placed near the trunk and the patient rolls over it. The rolling towards the unaffected side 
requires muscular effort from the affected limb. The unaffected arm can be used in order to lift the 
affected arm vertically with the shoulder in 80-90° flexion with the elbow completely extended. 

The patient turns over by balancing the upper limb and the affected knee upon the trunk towards 
the unaffected side. The limb movements accompany the superior trunk and pelvis rolling. Once the 
control improved, the patient will be able to execute independently these maneuvers, of turning (rolling) 
from dorsal decubitus in lateral decubitus on the unaffected side. 

Trunk rotation is encouraged, the patient balancing rhythmically the affected arm from one side to 
the other in order to gain the alternative shoulder abduction and adduction. 

In order to maintain-gain not painful movement amplitude in the glenohumeral articulation, 
passive, forced movements are counter indicated (they may produce a stretch of the periarticular spastic 
muscles, contributing to the increase of pain; once the patient has experienced pain, the anticipation of it 
would increase muscular tension which would lead to the decrease of articular mobility). The flexion 
movement is obtained through progressive trunk flexion, while the physical therapist maintains the arm 
under the elbow. The abduction movement will be made not in the normal abduction plan, which may be 
painful, but in an oblique plan between abduction and flexion. The forearm will be supined when the arm 
is raised and it will be proned when the arm is lowered. The activation of rotating muscles is necessary to 
prevent sub-sprain. 

During phases 1 and 2, there are used different facilitations, associated reactions and tonic reflexes 
in order to influence the muscular tonus and for the appearance of some reflex movements. The passive 
movements on flexion and extension synergies cause to the patient proprioceptive and visual feed-backs 
for the future development of patterns. During phase 3, the synergies are voluntarily made on the entire 
amplitude, at the beginning with assistance and facilitation from the physical therapist, then without 
facilitation, finally executing the synergy components (from proximal to distal) at the beginning with, then 
without facilitations. During phases 4 and 5, movements are executed by combining synergy components 
and the increase of movement complexity. During phases 5,6, more complex movements, isolated 
movements and the increase of execution speed are attempted. 

 
 
 
3.5.2.3 Vojta concept 
Vaclav Vojta’s principle of treatment through reflex motion applies the principles of reflex 

locomotion (reflex movement). Addressed to children with movement disorders of cerebral nature, the 
concept is also used as a standardized treatment program in the physical therapy of other affections such 
as disorders of vertebral statics. 

The ideal postural ontogenesis, meaning the development of automatic coordination of body 
posture, is genetically determined and suffers systematic changes during the first year of life. There are 
body posture coordination determined by age. If verticalization is primarily disturbed, consequently 
locomotion will be disturbed as well. Verticalization is the key to any kind of movement, be it of the 
simplest nature such as crawling on elbows with stretched legs. 
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The meaning of therapy, according to Vojta, consists in the attempt to program the ideal patterns 
of movement for the age of the newborn or small child with disturbed central nervous system, as much as 
this is possible. This means that within the neuro-physiological programming it is attempted the 
introduction of automatic coordination of body position, with well defined angles of upper and lower 
limbs, reported to the trunk and reverse, as well as of the different body parts with each other, in a regular 
and reciprocal way (alternatively on both sides of the left and right body), with exchange of weight center 
position, as it is usual for each movement. 

The active-reflexive exercises, according to Vojta, act first upon the musculature from the 
profound layers of the spine which cannot be activated with the help of the patient’s will. The reflex motor 
response to the proprioceptive stimulus from the areas described by Vojta (periosteum and muscle) is a 
chain of muscular contractions following an inherited archaic pattern. This movement pattern is perfect 
from the point of view of both muscular balance around joints and of bone alignment of the spine and 
limbs. The advantage of these exercises is that the efficiency of treatment depends on the patients’ 
acceptance of the initial positions and on the therapist’s professionalism, the muscular contractions going 
on and the bone-segmental alignment installing involuntarily (the patient does not need special motor 
experience). 

The therapy used by Vojta consists in stimulating well determined areas, producing a motor 
answer, as reflex with global, inborn character. There are known about 20 initial positions from DV 
(reflex crawling will be triggered), DL (Phases 2 and 4 of reflex rolling will be triggered), DD (the first 
phase of reflex rolling will be triggered); they are all horizontal or close to horizontal positions, because 
they eliminate or diminish from the beginning the modified postural disorders. 

The global, inborn patterns with movement character are emphasized (activated) by well defined 
(exciting) stimuli, situated on the trunk and extremities (Vojta areas). There are main and secondary 
stimulation areas in the crawling and rolling reflex pattern. Dr. Vojta describes nine different areas and 
several so called “resistance areas” which, all, in their turn, have been empirically found. These areas will 
be stimulated and strengthened through tridimensionally oriented stimuli. The initial position, the force 
direction as well as the duration of pressure will be processed and adjusted to each patient individually. 

Through the stimulation of a single area, a minimum and insufficient response is achieved, while, 
through combination with other areas, a more complete response is obtained, a mobilization and activation 
of the three components: automatic coordination of body position, verticalization mechanisms and phased 
movements. 

The stimulation places should be areas which do not adjust to stimuli or adjust insufficiently, 
which do not get tired by transmitting the activation. This means that from those areas, activation should 
happen permanently and each time the area is stimulated, so as the central nervous system should be in a 
permanent activation condition. Thus the patterns of ideal psycho-motor ontogenesis are repeated every 
day, offered for storage and codification in the cortex, in order to modify spontaneous motion. 

Any modality of movement or posturing is strongly printed on the brain. Therefore, a wrong, 
scoliotic attitude can be considered a “programming mistake” with visible expression of “movement and 
posture mistakes”. 

The ideal motion with its smooth movements and balance reactions can be reestablished. Reflex 
locomotion, according to Vojta, can be activated and used through the entire lifespan. In case of any 
movement or posture deficiency, reflex locomotion can be used. The earlier therapy begins, the more 
efficiently it can be acted against statics and motor disorders. 

3.5.2.4 Castillo Morales concept 
This concept has its origins in many years of experience with hypotonic 

children with severe disabilities due to the necessity to communicate with them 
through nonverbal means. Ever since then this therapeutic spectrum has extended 
and contains the following affections: prematurely born babies, children with 
sensorial-motor retardation, hypotonic syndromes, hypokinetic syndromes, 
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Langdon-Down’s disease, children with perception problems and delays in normal development, children 
with polymorphic disabilities with and without cerebral palsy, children with peripheral paralysis and with 
myelomeningocele. This method is partially applicable in the case of muscular tonus variations caused by 
spasticity, meaning slighter mixed and hypertonic syndromes. 

Fig. 3. The “triangles” scheme according to Morales 
C. Morales presents the sensorial-motor development of a healthy child comparing it with the one 

of a hypotonic child, in a schematic form through “triangles” and the relations between them. The child’s 
body is schematically marked with two triangles: the upper triangle has its base at the upper extremities, 
and the lower one has its base at the lower extremities, so as the points of the triangles should meet in the 
dorsal-lumbar area (fig. 3). 

At the healthy newborn, the bases of these triangles become closer in an ample flexion, (fig. 4, top 
picture). As the child develops, the two bases gradually get apart (open) and each time they “straighten” 
(rise) against the gravitation force, with a slight change of the weight center and of support (fig. 4, bottom 
picture). 

 Postural control and balance reactions become more and more confident, the initial support 
positions of upper and lower limbs vary more and more until the child learns to walk. The base of the 
triangle always unites the farthest support points of extremities, that is of hands and legs, in order to make 
possible the movement in space.  

 The dorsal-lumbar and umbilical, ventral area represents the 
“information area”, most important in assuming and maintaining 
an anti-gravitational posture. It is the coordination and stabilization 
area for both triangles. 

Fig. 4. The triangles corresponding to normal neuro-motor 
development. 

 
Because of the decreased muscular tonus of the hypotonic 

child, the bases of the two triangles are very far away from each 
other (fig.5), and assuming the doll posture, weight “loading” and 
support are imprecise and obtained with a lot of effort. 

In the case of the hypotonic child, communication with the 
environment is very limited, leading to the appearance of some isolation 
signs which, generally, we interpret as being stereotypes. 

 
 
The hypotonic child learns slowly the movement sequences and that is why there are necessary 

many repetitions and much patience so as they should be implemented in the daily activity (A.D.L.).   
Fig. 5. The triangles corresponding to the child with hypotonia. 
 

This therapy tends to approach the bases of the 
two triangles, to place the joints in an appropriate 
physiological position, in order to offer the child the best 
premises in weight distribution, straightening 
and support. Thus, there are improved the perception, 
movement and interaction with the environment 
possibilities. 
 
Table 2. Comparison between the sensorial-
motor development factors 
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Development of the healthy child Development of the hypotonic child 
● at the newborn, the triangle bases get 
closer due to the great flexion degree 
● symmetrical and asymmetrical 
support  
● the triangle bases move in order to 
translate weight  
● receives more information about 
posture through the dorsal-lumbar area  
● Both triangles develop in order to 
maintain stability and mobility  

● at the newborn, the bases get farther from 
each other from the very beginning  
● too much symmetry  
● the triangle bases are so far from each other 
that they do not allow the weight translation  
● information is missing from the dorsal-
lumbar area because of hypotonia and of 
inefficient interaction between both body 
triangles  
● the child does not gain sufficient stability  

 
Stimulation takes place on certain body parts called 

“stimulation areas”, which so far have been known under the 
name of motor points (fig. 6). These areas are stimulated 
with slight vibrations and pressures in a certain direction in 
order to facilitate the movement reactions in an initial position. 

The child’s movement reaction always occurs in a complete 
sequence, corresponding to the sensorial-motor development 
phase. The motor act depends on the stimulus duration and 
on the stimulated area of some body parts which can be excited 
separately or in combination. 

Fig. 6. The stimulation areas of the hypotonic child 
(according to Castillo Morales) 

 
The most important “information” area is the dorsal-lumbar 

one which, in hypotonic children is dysfunctional, very weak. 
The hypotonic children move the lower limbs, the inferior triangle (more functional) with greater force 
than the superior triangle. 

They raise more often the lower limbs from the support surface, instead of leaning on it, the 
support functions and weight sustenance being thus delayed. The fact the upper limbs are used first for 
hanging and playing leads to a delayed development of hands and mouth differentiated functions. 

These children hold their upper limbs in shortened position, and that is why it is difficult for them 
to obtain lateral support, also delaying the twisting movements of the trunk. These can be replaced with 
symmetrical movement sequences. A pillow shaped as a horseshoe placed around the bottom at the hands 
level will give the child the possibility to prop up laterally and to initiate movements of right-left torsion. 

Although some children avoid the fight against gravitation, verticalization is recommended as soon 
as possible, with total or partial loading of weight on the lower limbs. Thus the children become more 
attentive and more motivated, they have more contact with the environment and they try to move more. 

The techniques within the Castillo Morales method pursue the stimulation of various sensorial 
systems, activating the receptors at the level of teguments, connectivee, muscular and articular tissue 
through: manual contact, touching, traction, pressure, vibrations. The vibrations are always produced with 
the hands not with apparatuses, fact which has as purpose the education of the child’s contact capacity and 
which becomes a “dialogue”; the intermittent vibration increases the muscular tonus and stabilizes 
posture. 

The treatment objectives according to Castillo Morales are: 
- the possibility to execute independently the movement sequences as close to normal as possible; 
- movement implementation without requiring an anterior stimulation; 
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- implementation and gaining independent functional movements for self-caring and satisfaction of 
daily necessities (A.D.L.). 

The treatment sequence is as follows: 
� finding the most favorable initial position, taking into account the child’s sensorial-motor 

developmental level; 
� using traction and vibration to prepare the musculature (increase of motor activity in muscular 

chain); 
� stimulation through pressure and vibrations; 
� expecting and observing the motor reaction; 
� help, if necessary, in order to improve the movement reaction. 

The treatment of oral-facial function, implemented by Dr. Castillo Morales interests the children 
who present: sucking/deglutition difficulties, congenital pathologies with motor problems of the mouth 
(ex.: fissured chin, palatine arch), facial paralyses of different etiology, problems of word articulation. 
During sucking, deglutition and mastication, the same oral-facial elements are activated as in the case of 
speaking. Through this treatment, which is applied before the beginning of speech, of some different 
structures that interact with each other, it is developed the coordination necessary for word articulation. 

At children with cerebral palsy, when amelioration is obtained, oral feeding must be started 
immediately. The sequels of the paralysis become more and more obvious with the child’s growth and 
with the beginning of different activities. Because of spasticity, athetosis or hypotonia, these children 
cannot take their hands to their mouth, fact which would diversify the mouth functions and would 
normalize sensitiveness as it happens at healthy children. 

We neither can pass over the child’s will, nor can we work under emotional pressure, 
tempestuously or with violence because relational and behavioral problems may occur until the refusal of 
food. Treatment around the mouth area shouldn’t be started, the oral-facial function being indirectly 
influenced, working with the trunk, UL, LL. 

3.5.2.5 Frenkel method 
This method is specific for the treatment of patients with cerebellum affections, respectively of 

those with ataxia. Jacob A. Frenkel, the author, has noticed that the lost proprioception can be partly 
replaced by visual input and visual feed-back. 

The method is based on a series of techniques and exercises with visual control, the law of 
performance and precision progressiveness being applied. The law of progressiveness, within the method, 
suffers two derogations: the patient first executes the movement in an ample and fast manner, which is 
easier to be done, gradually passing to movements with smaller amplitude, more precise, executed in a 
slower, more coordinated rhythm. During the rehabilitation, complexity and difficulty increase 
progressively, but the intensity does not. The exercises are executed individually, twice or several times 
per day. The exercises are grouped as follows: 

� Exercises from decubitus (with the head raised higher, on a back of a chair or on a pillow, so as he 
could watch the execution) for LL and UL. The exercises are asymmetrical and the author presents 
a picture of almost 100 exercises. 

� Exercises from sitting position are carried on in the 
following manner: 

- at the beginning, the upper limbs are 
supported by the hands; 

- then, without support; 
- finally, blindfolded. 

� Exercises in standing. In this position, reeducation of 
walking is made on diagrams (22 cm width and it is 
divided longitudinally, in steps of 68 cm). Each step is 
visibly divided in halves and quarters, drawn on the 
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floor or on a wooden board (see fig. 7). 
 
Fig. 7. Frenkel diagram for reeducation of turns 
 

Reeducation begins with lateral walking which is considered easier (ontogenetically, it appears 
earlier), the patient being helped by the body swing. It begins with half a step, moving one leg and then 
bringing the other one next to the first. Then quarters of a step are made and only after that the entire step. 
It is the same procedure for education of forward and backward walking. 

In a more advanced phase, the patient is taught to climb stairs up and down and to execute turns. 
The turns are taught after a diagram shaped like a circle drawn on the floor. The patient learns to turn 
moving one leg next to the other a quarter from the entire rotation, so as he could execute a 180º turn from 
two steps.  

 
3.5.3 Neuro-proprioceptive facilitation methods 
3.5.3.1 Margaret Rood method 
Although it is a method of activation-stimulation and inhibition of a single muscle, it is not 

considered an analytical method. M. Rood presents techniques and exercises of relaxation obtaining 
(through rocking, slow motions etc.), of motor function development – thinking in posturing and complex 
movement patterns. In parallel, the author emphasizes the development of vital and sensorial functions. 
The fundamental ideas of the method are: 
- normalization of muscular tonus and desired muscular response is obtained using appropriate sensitive 
stimuli; 
- each executed movement should have a precise purpose and a pre-established finality; 
- sensitive-sensorial guidance is very important; 
- the large number of repetitions of the correct motor response constitutes an essential condition in the 
motor learning process. 

The method is based on sequential development, in four phases, of the motor function. 
1. Mobility – resembling the phase of child development from 0 to 3 years old, contains: 

• the pattern of dorsal flexion (sucking pattern), integrates under central control the cervical and 
labyrinthic tonic reflexes, allowing the release of bilateral movements of upper extremities; 

• the pattern of total extension, “posture of the tall doll”; 
• the pattern of first movement around the central axis, lateral rolling. 

2. Stability – refers to the maintenance of the body position or of its segments in stabile postures, such as 
on four limbs, on the knees and orthostatics. 
3. Controlled mobility – integration of complex movements and activities in space, fact which implies 
balance, coordination and development of orientation senses, all from stability positions. 
4. Ability-skill – contains the phase of perfected movements, stimulation of balance reactions, forms of 
facilitation in order to obtain the passing from one posture and movement to another as easily as possible. 

 As originality within the method, M. Rood has emphasized the importance of sensitive-sensorial 
stimulations in treating dysfunctions. Thus, we distinguish: 
• Stimulations at the tegument level: stimulation with a brush, stimulations with ice cubes, gentle petting 

(3 minutes on the nape of the neck for parasympathetic activation - relaxation), articular pressure 
(compression on the hip in the femoral axis, stabilization on four legs, compression on the calcaneum, 
pressure on the long axis of the head). This neuro-motor rehabilitation method is distinctively based on 
the excessive use of cutaneous stimulation, in the desire to control tonus and the contraction of 
subjacent muscular group. 

• Aids for movement integration: 
- vibration, applied to hypotonic cases, 
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- stretching certain elastic materials (rubber rings, elastic etc.) to stabilize and increase tonus at 
different levels; 

- prehension is facilitated with small balls, rubber air pumps, water guns, piece of rope, rolled 
dough. 

• Other special stimulations: knocking the heel and other reference marks, “bending” (slow or fast), 
slow rhythmical active movements. 

 3.5.3.2 Kabat method 
Herman Kabat has developed a neuro-motor rehabilitation methodology, starting from neuro-

physiological studies of movement, of motor behavior and motor learning. The method is of “neuro-
proprioceptive facilitation” and it is applied in: peripheral motor neuron lesions, rehabilitation of cerebral 
motor insufficiency, central motor neuron lesions. It is based on the following observations: 

• subliminal excitation, necessary in executing a movement, can be strengthen with stimuli from other 
sources which, in their turn, intensify the motor response; 

• maximum facilitation is obtained through intense exercising, with maximum effort, under resistance; 
• most human movements are made diagonally and in spiral, even muscular and ligament insertions 

being arranged in diagonal or spiral. 
The method uses global movement schemes, starting from the axiom: “The brain ignores the 

action of the muscle, recognizing only movement”. The Kabat method principles are the following: 
- Normal neuro-motor development occurs in the cranial-caudal and proximal-distal sense; 
-  Fetal development is characterized by sequential reflex responses to exteroceptive stimuli (neck 

flexion precedes extension, shoulder adduction precedes abduction, internal rotation precedes the 
external one, grabbing the object precedes its release, plantar flexion precedes dorsiflexion etc.); 

- Motor behavior development is connected to the sensitive, visual, auditory receptors development; 
- The entire motor behavior is characterized by rhythmic, reversible movements, executed in complete 

flexion and extension amplitudes; 
- Motor development involves the combined movement of limbs, symmetrically bilaterally, homo-

laterally, asymmetrically bilaterally, reciprocally alternatively, reciprocally diagonally; 
- Motor development also includes the fast inversion between antagonistic functions, with 

predominance of flexion or extension; 
- Motor development also reflects the movement direction: from vertical to horizontal and then to 

oblique or diagonal. 
In the adult’s motor behavior, posture and combined movements become automatic, along the 

development of motor performances. Kabat makes the following specifications, considered essential for 
the complex voluntary movement: 

1. The use of spiral and diagonal movement schemes. 
2. Active movement occurs from distal to proximal while the articular stability recognizes the other 

way. 
3.  The use of maximal resistance in order to obtain irradiation within the movement scheme or in the 

muscular groups of the hetero-lateral scheme. 
4. Use of techniques and elements which facilitate movement or posture development (positioning, 

manual contact, muscular stretches, articular pressures, resistance to movement etc.). The used 
facilitation procedures are the following: 

- maximum resistance till the annulment of active movement; 
-stretching, which can activate a muscle with paresis or plegia if resistance is opposed to it; 
-global schemes of movements, which are usually more efficient from the facilitation point of view (the 
“irradiation” phenomenon); 
- alternating the antagonists, based on the fact that after producing the flexion reflex, the excitability of 
the extension reflex is increased. The modalities of alternating the antagonists are: slow reversal (SR), 
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slow reversal with static effort (SRSE), agonistic reversion (AR), rhythmic stabilization (RS), slow 
reversion-relaxation (contraction-relaxation-contraction), slow reversion with static effort and relaxation 
(SRSE + relaxation), combination of rhythmic stabilization (RS) with slow reversion-relaxation. 

By positioning the patient, it is pursued the use of the labyrinthic tonic reflex influence in order to 
strengthen the necessary assistance effort or to assist the required movement. On the Kabat schemes 
(diagonals), PNF techniques are used to obtain an optimal result of muscular force increase. These 
facilitation schemes are performed passively only to determine the limits of movement amplitudes or for 
the patient’s understanding/adjustment. 

Normal synchronization includes muscle contraction in sequences, which result from the 
coordinated movements so as they should be performed cursively, without clinching. Initially, there are 
performed controlled intentional movements from proximal to distal and then movements starting from 
distal. If synchronization is not correctly achieved, fragmentary movement schemes will be made, initially 
distally, then proximally; the first and last “time” of the movement schemes will be constituted by the 
rotation in the joint where it begins, respectively ends, the movement scheme. 

If the distal component is too weak, the resistance will be opposed proximally until it is obtained 
sufficient contraction force in the distal part of the extremity. If the proximal component is weaker, the 
resistance will be applied distally. If the contraction force is as weak in the proximal area as it is in the 
distal one, isometric contractions will be made in shortening positions starting from distal towards 
proximal. After the muscular response in shortening position has been obtained, the same response is 
exercised in elongation position. 

Working under resistance implies special effort from the physical therapist, that is why for adults, 
the method can only be used by robust physical therapists. 

Margaret Knott and Dorothy Voss have studied thoroughly the therapeutic technique imagined by 
Kabat and have extended it to the treatment of a larger scale of neurological affections resulted in 
disorders of motor activity. The treatment principles are: 
1. All human beings have potentials which have not been fully developed. 
2. Early motor skills are characterized by spontaneous movements which oscillate between extreme 

flexion and extension. These movements are rhythmical and have an irreversible character. In 
treatment, work will be done in both movement directions. 

3. The development of motor skills tends to have a cyclic nature as it can be emphasized by passing from 
the domination of flexors to the one of extensors. The objective is to establish a balance between 
antagonists. First, it is observed where the unbalance is, then the weak part will be facilitated. Postural 
balance and control must be obtained before the beginning of movements from these postures. The 
treatment will follow the succession: postural control – balance – movements from certain postures. 

4. The phases of motor development have an organized succession, but there is also overlapping. The 
child does not end the development of one phase before passing to the next phase (a more advanced 
activity). 

Movements are performed actively, on diagonal and spiral, starting from the position in which the 
muscle to be facilitated is in maximum stretch and reaches the position of maximum shortening. There are 
taken into consideration all the affections of the muscular group in discussion, the positioning being made 
according to the main action and to its secondary actions. Thus, each muscle will have its own facilitation 
position. A random movement is never performed by a single muscle, and the deficit produced by the 
inactivity of a muscle leads to the decrease of strength and coordination of the respective movement 
scheme. 

The muscles that act on a certain scheme are functionally connected and they act within a kinetic 
chain under best conditions from the position of complete elongation to the position of complete 
shortening. Each muscle regarded from this aspect of the kinetic chain will be facilitated by a certain 
position of the muscles in the respective chain. This facilitation position is obtained by positioning the 
segments which participate to this scheme, the positioning beginning with from proximal towards distal in 
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the following order: flexion or extension components, then abduction or adduction components and finally 
the internal or external rotation components. The movement schemes (both ways) contain all 6 movement 
directions, well determined 3 by 3, having a certain succession of getting into action, in which one of them 
is dominant at a certain moment. The movement scheme will be initiated and ended with a rotation 
movement (unscrewing/screwing). Each scheme is based on a “main muscular component”, formed of a 
number of muscles related by their alignment to the skeleton and which perform mainly the movements 
comprised in that scheme. There also is a “secondary muscular component”, represented by muscles 
which exercise their actions on two schemes (sort of an actions overlapping) within their common 
sequences. 

The rules for specific diagonals creation in order to facilitate certain muscles are: 
• At the UL, flexion is associated with external rotation, while the internal rotation is associated with 
extension; 
• At the LL, flexion and extension are associated with either internal rotation or external rotation, 
while adduction associates only with external rotation and abduction with internal rotation; 
• The distal pivots (fist and ankle) become aligned with the proximal pivots (shoulder and hip) as 
follows: 

� at the UL: 
- supination and abduction are associated with flexion and external rotation 
- pronation and adduction are associated with extension and internal rotation  
- fist flexion is connected to shoulder adduction 
- fist extension is connected to shoulder abduction 

� at the LL: 
- ankle extension is connected to hip extension 
- ankle flexion is connected to hip flexion 
- foot inversion is associated with hip adduction and external rotation, and foot eversion is combined 

with hip abduction and internal rotation 
• The digital pivots become aligned with the proximal and distal pivots, no matter what happens 

with the intermediary pivots. 
� at the UL: 

- finger flexion and adduction are associated with fist flexion and shoulder adduction 
- finger extension and abduction are associated with fist extension and shoulder abduction 
- the finger radial deviation accompanies the fist radial deviation, supination and flexion with 

shoulder external rotation 
- the finger cubital deviation associates with the same fist deviation, with pronation and extension 

with shoulder internal rotation. 
The thumb is also part of the movement schemes, mentioning that: 

- thumb adduction will always associate with shoulder flexion and external rotation 
- thumb abduction will always associate with shoulder extension and internal rotation 

� at the LL: 
- toe flexion with adduction associate with plantar flexion and hip extension 
- toe extension with abduction combine with foot extension and hip flexion. 

 
3.5.4 Postural reeducation methods 
3.5.4.1 Klapp method 
The Rudolf Klapp method uses the four-legs position for the muscular activation under the 

conditions of a horizontal, unloaded spine. Execution principles: 
- relaxation in initial position (support on knees/four-legs position), with its maintenance during the entire 
execution; 
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- the execution rhythm of the exercise (shortening or prolonging a time) adjusts to the pursued objective in 
the moment of application (axial stretching → mobilization → realignment; stretch-reflex with facilitating 
role for the labour necessary in muscular toning, followed by the maintenance of the corrective final 
position); 
- the UL movement generally precedes the knee movement; in order to create space and avoid settlement; 
- the head is always in axial extension and the cervical spine is de-lordosed (in double chin); 
- for optimum soliciting, in the final position work is done at the balance limit, that is why the support 
thigh will be almost vertical (without passing over the vertical); 
- the tiptoe will not lose contact with the ground; raising it, in best of cases, means powerful cooptation of 
lumbar joints, often the tilt of one upon the other; 
- balance is permanently checked between traction exerted upon the spine by the head weight and the 
pelvic-podal counter-traction, fact which provides a maximum axial stretch; 
- the belts necessarily come back to horizontal, excepting the exercises of belt de-rotation; 
- all exercises are always executed in straight line to allow the correct movement of body segments. 

The lordosing positions (fig. 8, left picture) which, depending on the trunk leaning, facilitate the 
mobilization of certain vertebral areas (in all positions described further on – including the “kyphosing” 
positions – lateral flexions are executed). 

• Three above the horizontal positions  
1 – corresponds to segment L4-L5 
2 - corresponds to segment L1-L2 
3 – corresponds to segment D11-D12 
• One horizontal position 
4 – corresponds to segment D8-D10 
• Two under horizontal positions 
5 – corresponds to segment D7-D6 
6 – corresponds to segment D5-D3 

Fig. 8. Lordosing and kyphosing positions from the Klapp method 
The kyphosing positions (right picture from the above figure), 5, resemble the lordosing ones, but 

the trunk is maintained in dorsal-lumbar kyphosis position. In these positions, the flexibility of the dorsal 
spine is obtained in positions above the horizontal, and that of the lumbar spine, in positions under the 
horizontal. 

3.5.4.2 Von Niederhoeffer method 
This method is addressed to all patients with scoliosis and it uses isometric contraction of the trunk 

oblique-transversal musculature with the purpose of corrective toning. The method recommends, in 
parallel with the specific exercises, the following therapeutic actions: 

• Tegument massages and stretches so as it should be achieved an “ungluing” of certain tissular 
plans (myofascial massage); 

• Postural education in bed, school desks etc.; 
• Breathing correction exercises in order to increase the vital capacity – to gain the breathing 

mechanism in the three forms (abdominal, costal, sterna). 
Von Niederhoeffer wishes to equilibrate the subject’s back musculature, during scoliotic deviation 

installation, through a maximum isometric contraction, repeated several times. The placement in tension is 
progressive and the isometric contraction is divided in three phases of equal length, generally 3-4 seconds 
each. So, gradually, it is reached the maximum value of its contraction force, then, without generalizing 
the contraction, it will be maintained constant (the plateau phase), after which it will decrease gradually. 
After the active phase, a relaxation phase follows, not to extend stimulation to the extreme segments of the 
curvature. Toning is addressed to concave musculature, especially on the top of the curvature, because at 
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this level, asymmetry is the greatest. The muscular groups which we want to tone up will be placed in 
elongated position. 

Because of the difficulties to achieve a correct soliciting of these muscular groups in orthostatics, 
under the action of gravitation, the used initial positions are: ventral decubitus (maximum relaxation is 
achieved and there is the possibility to optimally localize movements), lateral decubitus and sitting on a 
chair laterally from the fixed stairs (with the concave side towards the stairs). The vertebral correction can 
be achieved by positioning the LL, UL and of the head. 

The specific exercises are few, respectively one traction exercise and one pushing exercise for 
each position. The variants depend on the stabilization modalities. Therefore, when the limb is stabilized 
in the proximal joint, it is precisely localized the muscular fascicle which comes directly on the spinous 
apophysis which has to be fixed. If the stabilization is “referred” (counter hold is on the intermediary or 
distal joints of the limbs), a multi-segmental vertebral reaction is produced; this type of mobilization is 
addressed especially to the dorsal-lumbar floor, the cervical muscles having more individualized reactions 
and, in order to respond uni-segmental in this area, the patient needs to have very good muscular control 
for a correct relaxation. The labour in sitting or standing is global, multi-segmental and it can be 
simultaneously adjusted to 2-3 curvatures, but it is less precise. 

Applying the method to a painful spine with arthrosis follows the rules: 
- the less painful side is worked upon, without contracture or with reduced contracture; 
- re-harmonization, as little as it may be, releases a little the mobile element; 
- the opposite muscles, the antagonists to movement, will relax and will un-tighten the massive of 

articulations; this will allow a global movement of slight rotation, a progressive decongestion of 
the incriminated floor with the possibility of active vertebral mobilization (controlling the 
contraction intensity, the patient gets rid of the “movement fear”). 

 3.5.4.3 Schroth method 
Katharina Schroth’s method is “an orthopedic gymnastics which focuses on breathing, to provide 

alignment, distortion to the spine and to the correcting thoracic molding. In the proposed exercises it is 
essential to achieve a maximum breathing in, in three or four times, during which the subject should 
localize the thoracic expansion breathing in cranially and towards the concavity and executing in the 
meantime the correction of body segments. Breathing out is produced by “emptying the hunch” and 
following right after the concave hemi thorax expansion. Breathing in achieves the lateral, posterior and 
cranial expansion of the concave hemi-thorax, and of the convex hemi-thorax, inside, anterior and cranial 
expansion. Breathing out is made with the “open mouth”, prolonged but explosive, with strong times 
(three times “haa”, for example). The sounds “ho-hou-hon” may be added, according to the way we wish 
to localize the effect, up, in the middle or down. 

In order to understand the correcting effects of the Schroth type breathing, it must be admitted the 
rachidian hyper correction in breathing out and the concave hemi thorax expansion at the same time with 
the breathing out of the convex hemi thorax. In classical gymnastics, it reestablishes in breathing in and 
relaxes in breathing out. Schroth sensed that a hyper correction is possible when the thoracic balloon is 
blown out. It is the image of the football which cannot be elongated to reach the form of a rugby ball only 
if it is partly blown out. The thoracic balloon is blown out to release a little the contention surface, to 
release the content and thus to achieve its correction. 

The well trained subjects manage to accomplish the concave hemi thorax expansion during convex 
breathing out. This mechanism can be understood starting from the ventilator asynchronous mechanism. 
The expansion freedom of the concave hemi thorax being smaller than that of the convex one, the convex 
alveolar expansion is much more solicited than the concave one, being therefore much faster. To maintain 
voluntarily in expansion the concave hemi thorax may – during breathing out – prevent the breathing out 
of the concave lung, which follows after breathing in. 

Besides these original respiratory techniques, Schroth also uses: 
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- passive and active correcting techniques of body segments, spine self-stretches, alignment by using 
wedges etc.; 

- techniques of thoracic and rachidian range of motion increase; 
- techniques of muscular toning (abdominal toning is made from dorsal suspension at the stairs). 

The therapeutic activity of the scoliotic patient lasts at least 6 hours per day. Sohier makes the 
following changes to Schroth’s exercise, in order to add more intense bio-mechanical effects to the 
breathing effects: 
� To limit the pelvic rotation and to accentuate the frontal correction, one-buttock support is made on 

the edge of a stool; 
� In order that the self-stretch should start from the inferior spine and for it to be stiffening, a certain 

degree of lumbar lordosis has to be maintained; 
� As soon as the self-stretch and the stretch breathing is achieved, we will ask the subject to perform the 

concave rotation of the spine from upside down; it intensifies the convex apophysis support during the 
entire breathing out time; 

� If the posterior support symmetry is not solved, the convex unipodal support of extension-rotation will 
be educated; 

� The achievement of manual resistance at the occipital level for extension-rotation, intensifies the 
musculature stiffening and elective toning of the convex spinous transverses.     

 
3.5.5 Rehabilitation methods of lumbar disorders 
3.5.5.1 Williams method 
Dr. Paul Williams published for the first time his program for patients with chronic lumbar pain of 

discal arthrosis nature. The exercises have been conceived for men aged under 50 and women aged under 
40, who have a lumbar hyper lordosis, whose radiography shows an increase of the inter-articular space 
from the lumbar segment. 

The purpose of these exercises was to reduce pain and to provide stability for the inferior trunk 
through active development of the abdominal muscles, of the large buttock and of the ischio-shank 
muscles, in parallel with the passive stretch of the hip flexors and of the sacral-spinal muscles. 

Williams said: “the man, forcing his body to stay in erect position, deforms his spine, 
redistributing his body weight on the posterior parts of the intervertebral discs, both in the lumbar and 
cervical areas.” 

During the acute period, lumbar flexion positions are recommended (immobilization in Williams 
gypsum bed).  

In the sub-acute phase, the flexion exercises program is made. The 1st phase of the program 
contains 6 exercises, out of which 5 are made from dorsal decubitus and the last one from sitting; they 
pursue the range of motion increase of the inferior trunk, toning the abdominal musculature and the 
stretching of the thigh posterior structures and of the lumbar-sacral spine, each exercise in this phase is 
made 3-5 times, 2-3 times per day. After approximately 2 weeks, in the 2nd part of the sub-acute phase, the 
exercises become more complex and the exercises from the 2nd phase of the Williams program are added; 
they contain 5 more exercises from free positions, to which there are added exercises from hanging at the 
fixed stairs – raising exercises, raising + twisting and swinging of the LL. 

In the chronic phase, the 3rd phase of the Williams program is introduced, in which the focus is on 
the hip tilting, stretching of hip flexors and toning of trunk musculature, respectively of the abdominal, 
buttock musculature and lumbar extensors with the purpose of maintaining a neuter position of the pelvis 
and of creating an abdominal pressure which should be able to take over a part of the pressure to which 
are subjected the intervertebral discs. 

3.5.5.2 McKenzie method 
Robin A. McKenzie’s concept regarding lumbosacral pains starts from the statements that the 

predisposing factors in the appearance of this pathology are: 
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- elongated sitting position – with flexed spine; 
- increased frequency of lumbar flexion movements (increasing the pressure on the posterior discs 

elements). 
In consequence, the lack of lumbar extension predisposes to lumbar pain. 
The McKenzie program is a complex of exercises with efficiency both in chronic and in acute 

pain. The program uses a series of progressive exercises, meant to localize and finally eliminate the 
patient’s pain. The exercises regime must be individualized for each patient, including only the 
movements which determine symptom neutralization. Typical for the McKenzie program is the correction 
of any lateral movement and the exercises of passive extension which favor the movement of pulpous 
nucleus towards the central region of the disc. The key is to reduce disc protrusion and then to maintain 
the posterior structure of the disc, so as a scar would be formed to protect from ulterior protrusions. The 
patient should avoid any activities and positions that increase intra-discs pressure which causes posterior 
pressures upon the nucleus (forward bending, exercises with flexion). As soon as the protrusion seems to 
be stabilized, it is required the restoration of mobility as complete as possible, McKenzie pursuing a 
complete movement amplitude in all directions. 

McKenzie emphasizes the secondary prophylaxis, by using lumbar rolls and special chairs, to 
maintain the lordosis during the sitting position and by instructing the patient about the body mechanics 
during daily activities. 

McKenzie describes a postural syndrome, characterized by mechanical deformation of the soft 
tissues, as a result of prolonged postural stress, which can lead to pain and dysfunction. In this case, the 
suffering is determined by the disorders of muscles, ligaments, fascia, inter-apophysis articulations and 
intervertebral disc. Out of these, the major factor is the shortening (adjusting fixation of the soft tissues of 
the motor segment, causing deformation and loss of articular looseness). The clinical picture contains: 
age, generally under 30; sedentariness; pain is produced in positions, not during movements, it has an 
intermittent character, it disappears at slight movements; it does not have deformations; it is not mobility 
loss or painful arch; the sitting position is in deficit and it may be painful. 

The clinical picture of the dysfunctions is the following: usually, people aged over 30, except the 
traumatism cases; usually they will develop disorders and will favor traumatisms; initially the patient 
describes lesion symptoms, but the persistence of symptoms shows that they are the result of mobility and 
functional losses; vertebral stiffness advances with aging and extension from decubitus is not tolerated; 
pain is sequential resembling the one in disorders, but it usually disappears after a resting period; pain is 
caused by the loss of movement amplitude and by the stretch of contracture soft tissues. During 
examination, we notice a wrong posture, with asymmetrical functionality, loss of extension with slight 
lordosis reduction; it can be recorded a flexion loss while the lumbar spine remains in slight lordosis; pain 
appears at the end of the movement amplitude and it usually disappears when going back to relaxed 
position; pain may persist after examination, but only for a short period of time. The treatment of 
dysfunctions determined by postural mistakes which cause pain contains: correction of the patient’s 
position – pain should decrease in 24 hours; posture re-correction after 24 hours; the physical therapist 
helps the patient  to do the stretching which, however, should be continued by the patient, 10 stretches 
every 2 hours – pain should appear but it should last only as long as the stretching lasts; if no progress is 
achieved, probably the stretch is not made until optimum amplitude or there are prolonged resting periods; 
if pain appears and it maintains itself in time, the stretching amplitude and/or frequency is reduced. 

The disorders (divided in 7 types) are caused by mechanical deformations of the soft tissue as a 
result of certain internal disorders and they have the following clinical picture: patients aged between 25 
and 55, greater frequency in men; relapses in antecedents; the disorder can be triggered by a sudden 
stretch or by a strong flexion (raising from flexion); progressively, antalgic pain appears with movement 
limitation (the next morning the patient cannot get out of the bed); frequently it appears after lunch time; 
pain is constant in the initial phases and the position changes may help temporarily; the patients with 
intermittent pain usually have a minor disorder; raising from sitting in standing usually aggravates the 
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symptoms; difficulties to find a comfortable sleeping position. During examination we notice 
deformations (the lumbar spines are flattened, lumbar kyphosis, lateral movement or lumbar scoliosis), 
loss of movements and functions; by motion tests, the deviations can be emphasized and pain can be 
produced/increased; movement repetition has a fast effect both in worsening and improving of the 
patient’s condition. 
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4. OBJECTIVES IN PHYSICAL THERAPY 
 

OBJECTIVES 
By studying this chapter, a physical therapist must:  
• know the complexity of the “targets” every physical therapy programme aims at; 
• understand the place and the role of the relation between the operational objectives and the 

finalities of physical therapy programmes; 
• be able to formulate, based on the general, specific objectives, operational objectives for the entire 

recovery/rehabilitation programme. 
Contents: 

4.1. Finalities of physical therapy programs 
4.2. General objectives in physical therapy 
4.3. The operationalization of the objectives in physical therapy program and activities  

Key words: education-reeducation, recovery-rehabilitation-reeducation, objectives-finalities. 
 

4.1. Finalities of physical therapy programmes 
It is known that every physical therapy program aims at the return of the client to the functional 

state before the illness/accident. We are aware that for such an aim there is a whole team of specialists that 
aim together at the enhancement of people’s life quality in general, of the quality of the subject’s recovery 
to the morpho-functional indexes before the pathologic event (see figure 9). It is obvious that after the 
illness/accident (sometimes even before the functional “fall” of the body – see the pre-surgery 
interventions and the kinetoprophylaxis, including the primary phase of the active prophylactic cure) the 
doctor-psychologist-assistant interferes socially and medically, then immediately (sometimes/most times) 
the physical therapist interferes. 
 

 
      Fig. 9. The factors involved in illness/accident management  

Given the complexity of the intervention for health recovery, similar to the complexity of the 
human being, it is necessary that the physical therapy professional to be able to choose, to establish the 
most important general and specific objectives for his own intervention (see fig. 10). 

Normal life  
    Functional 
readjustment 

Reanimation (coming 
back to life) 

The handicap, the 
illness, the accident 
(which interrupt      
  normal life) 

  The acceptance of the 
situation 
 (life goes on) 

  
  The plunge into the new functional state: 
 - the handicap is discovered 
 - personal rebellion 
 - the refusal of treatmnet 
 - passive treatment, passive-active, active 
 - trust in one’s own forces returns 
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Fig. 10. The objectives – results relation in the physical therapy intervention  

 
The objectives that aim finalities correspond to the ideal of health recovery (seen as partially and 

temporarily lost). Thus immediately after the pathological event, the important role goes to the emergency 
medical service for the maintenance and the coming-to-normality of the vital functions. The prevention of 
complications follows, wherein an important role is played by the correct use of the non-kinetic means 
(postural drainages, immobilizations, facilitation techniques for relaxation and/ or stimulation). Further 
on, the secondary kinetoprophylaxis mediating the maintenance and the recovery of the functions 
unharmed directly by the pathological event. Once the acute/critical phase determined by the pathological 
impact is surpasses, the role of physical therapy is increasing for the ideal (total) recovery of the 
diminished or lost functions.    

The time for the realization of this type of objective is unpredictable. We need to mention that the 
term “ideal of recovery” comprises in its essence the aspirations of the patient and of all medical services, 
under the reserve of a possibly partial fulfillment of this type of objective.  

 
4.2. General objectives in physical therapy 

The general and the specific-intermediate objectives refer directly to the maintenance and/or the 
improvement of the functionality state of each of the patient’s affected apparati and systems. This is 
determined by the whole pathological state installed and issues from the correct and complete evaluation 
of the medical recovery team. 

The functionality of an affected structure regards a multitude of factors which have to be in a 
harmonious rapport of inter-conditioning. For example, the recovery of the knee function post-
traumatically requires an accord between the recovery of several aspects (force, mobility, stability, 
balance, coordination etc.) because all are subdued and must solve the main functionality problem of the 
lower limb = walking, locomotion. But regarding this as the recovery of the patient to the state before the 
pathologic event (the achievement of the finality type objective), we can hope for the rehabilitation of a 
possible functional maximum. 

To conclude, the general objectives (written in bold and italics) and those specific-intermediate 
(which derive from those general and the exemplification of which is not to be wasted in this paper) 
hereinafter described are subordinated to the finality –type objectives.  
4.2.1. The facilitation of relaxation:  

� The abatement of pain through relaxation at the SNC level;  
� The abatement of pain through relaxation at the local level;  
� Contraction abatement (and the muscle retraction) in post-traumatic/rheumatologic/central and 
peripheral neurological affections; 
� The growth of psychic and physical comfort, the averting of distress effects;  

 
 
 RESULTS 
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� The improvement of motion control performance; 
� The growth and the improvement of the control over some body functions (respiratory, cardio-

vascular, digestive and uro-genital; 
� The promotion of the active and conscious participation within the recovery programme; 
� The diminution/rebutment of involuntary movement; 
� Relaxation for the initiation and the realization of ideo-motility practice. 

4.2.2. Sensitiveness reeducation:  
� Getting the capacity to notice the particular excitation in exteroception-proprioception-

interoception; 
� The improvement of the capacity of topographic localization for a specific excitation; 
� The re-composition on sensitive homunculus of the “map sensitiveness”;  
� The growth of the capacity of specific discrimination for all types of sensitiveness exteroception-

proprioception-interoception; 
� The promoting of all types of child sensitivity, in accordance with the psycho-neuromobile 

development stages; 
� The maintenance of an optimum level of sensibilities necessary to the quality of third age people; 
� The perfecting of complex types of sensibilities specific to some human activities (the space-

temporal sense, the sense of prehension, musical instrument, sportsmen); 
� The realization of an abnormality state for some deficient attitudes/substituted movement; 
� The recovery of the sensibility components of the oro-facial function: mastication/taste, 

deglutition, olfaction, phonation + capacity of communication; 
� The recovery of the sensitiveness of the sphincterian functions (urinary/anal); 
� The reeducation and recovery of the genital system sensitiveness; 
� The reeducation and recovery of the balance sensibility of the vestibular system; 
� The moderation of the hyperesthesia (Ex: thalamic pain). 

4.2.3. The correction of body and body parts position and alignment:  
� The realization of harmonious physical body development, as well as the development of its 

different components; 
� The realization of harmonious physical development between the internal organs and the 

musculoskeletal system 
� Changing the deficient attitudes of the parts of the locomotive system; 
� The secondary prophylaxis of bad posture;  
� The tertiary prophylaxis of deficiencies;  
� The realignment of the body segments through orto-protethic means; 
� The strengthening in shortening or straining conditions of the imply muscles; 
� The stretching/straining of the soft (shortened) structures on an articular face; 
� The prevention of the (unbalancing) shortening of one or several articular facets; 
� The realization of correct body attitude automatism in repose/ motion;  

4.2.4. The education/reeducation/rehabilitation of control, coordination and balance: 
� Promotion of the contraction ability of one or several of the synergic muscles (“the awakening” of 

the muscle from force 0 to force 1 – fore on a 0 - 5 scale); 
� The facilitation of the control ability over the motion undertaken by one muscle or a group of 

synergic muscles;  
� The facilitation of the differentiating capacity of a muscle/synergic group of muscles contraction 

from other muscle/synergic group of muscles (agonistic-antagonistic contraction); 
� The facilitation of the differentiating capacity of muscular contraction within a muscle/ group of 

muscles; 
� The facilitation of the selective contraction capacity, with different intensity of a synergic muscle/ 

group of muscles; 
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� The improvement of muscular control by forming/perfecting the correct image of movement; 
� The improvement of muscular control/coordination through bio-feed-back; 
� The facilitation of movement control at every stage: mobility  (the agonistic-antagonistic shift, 

movement on different amplitudes, movement with successive halts); stability  (contraction in the 
short area of the muscularity, simultaneous contraction of the agonistic-antagonistic muscularity = 
co-contraction); controlled mobility  (movement of closed kinetic chain in one or several 
articulations, of different amplitudes, with weight loading/unloading, with rhythm and reaction-
repetition-execution speed change; means of locomotion appropriate to the stages of neuromotor 
development); ability  (movement on open kinetic chain, in one or several articulations, on 
different range of motion, with changes of rhythm-speed, learning-consolidation-perfection of the 
normal movement sequence; the disposal of perturbing/useless movement; the education/ 
reeducation of ambidexterity; precision improvement) - for simple, symmetric, asymmetric, homo- 
and hetero-lateral  movement of the body segments; 

�  The familiarization with palliative movement (Ex: walking in 2, 4 times with walking stick/ 
crutches);  

� Coordination improvement through the performing of supramedullar reflexes and motor reactions; 
inhibiting  the pathologic reflexes;  

� The growth of the coordination capacity for 2-3 movements done simultaneously; 
� The automatization of the usual movement; 
� The control of the centre of gravity within the sustaining base (from large bases of sustaining and a 

low centre of gravity to limited sustaining bases in orthostatism, on fix and mobile support 
surfaces);  

� The improvement id the static/dynamic balance through selective training of the vestibular system 
training in the fundamental and derived positions of the body; 

� The control of the centre of gravity when this surpasses the sustaining basis; 
� The learning of the balance control strategies (the strategy of the ankles, knees, hips, little steps);  
� Fall prevention through learning of the usage of aiding medical devices (mattresses, safety belt, 

bars, frame etc.);  
� The learning of controlled falling. 

4.2.5. Respiratory reeducation:  
� The relaxation of the respiratory muscles;  
� Bronchopulmonary drainage;  
� The steerage of the air at the level of the superior respiratory ways; 
� The mobilization of the thorax cavity through passive movement;  
� The reeducation of breath types: - costal superior (clavicular), costal inferior, diaphragmatic, 

complete - “wavy”; 
� The strengthening (on maximum amplitude) of the muscular groups involved in the breathing act; 
� The facilitation of breathing control/coordination (frequency, current volume control, rhythm, air 

flow control) in repose-movement-effort;  
� The familiarization with efficient breathing in repose-movement-effort;  
� General relaxation/pain decrease through hyperventilation. 

4.2.6. The growth of aerobic effort capacity:  
� The selective influence of the body’s apparatus and systems and its training for effort; 
� The growth of aerobic effort capacity by the monitoring of the subjective parameters (the sense of 

tiredness, swim, pain, temporary and partial abatement of the intellectual capacities, partial loss of 
self-control); 

� The growth of aerobic effort capacity with the monitoring of the functional parameters of the 
apparatus: cardio-vascular (blood pressure, cardiac rhythm, the improvement of arterial/venous/ 
lymphatic/capillary circulation), respiratory (respiratory frequency, respiratory volumes); 
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� The growth of aerobic effort capacity by monitoring the energy consume parameters: VO2max., 
MET, Kcal, Jouls, Watts, Newtons; 

� The growth of aerobic effort capacity by monitoring the biological samples: glycaemia, ketone 
bodies, triglycerides, cholesterol, uric acid, lactic acid, calcemia, osteodensiometry; 

� The growth of aerobic effort capacity for the weight loss of the overweight people; 
� The growth/maintenance of aerobic effort capacity (by special means) of people with restriction 

participation (because of sensitive-sensorial or motor causes); 
� The growth of aerobic effort capacity in specific environments (water, low/high temperature, 

altitude); 
� The growth/maintenance of aerobic effort capacity for healthy/recovered adults; 
� The maintenance of aerobic effort capacity for elderly persons;  
� The facilitation of the body’s recovery capacity after effort at the repose parameters. 

4.2.7. Range of motion recovery: 
    In case of articular hypermobility  

� Muscular strengthening under the circumstance of  periarticular muscle shortening; 
� The maintenance of a efficient muscular co-contraction during movement on anatomic-physiologic 

directions. 
    In case of articular hypomobility  

� Getting normal/functional articular angles through: muscular hypertonia inhibition (mitotic, 
miostatic, analgic, antalgic);  elasticity growth (stretching) of the contractile tissue; elasticity 
growth (stretching) of the non-contractile tissue; active range of motion increase of all soft 
periarticular tissues; the growth of the arthro-kinematical movement amplitude (sliding, conjunct 
rotation, detraction);  

� The maintenance/improvement of articular range of motion through the facilitation of metabolic 
articular phenomena; 

� The maintenance of articular range of motion in acute/subacute periods; 
� The maintenance of normal range of motion in the superjacent and subjacent articulations toward 

to the affected articulation; 
� The treatment of soft tissue adherence through mobilization (of low amplitude, passive/self 

passive, passive-active);  
� Range of motion growth through articular manipulation.   

4.2.8. Strength growth: 
� Muscular strength growth through ideomuscular training; 
� The growth of muscular strength: isometric type, isotonic type (concentric, eccentric, isokinetic, 

plyometric), auxoton type – on the entire amplitude or in the short/medium/long area of the 
muscle; 

� Muscular strength growth for: speed, endurance; 
� The growth of the  periarticular co contraction muscular strength for the interested articulations; 
� Muscular strength growth of the interested muscle: 

                   - with the disposal of gravity (force 0-2) 
                   - antigravity (different degrees towards verticality – force 2-3) 
                   - functional: - low/medium resistance for the upper limb (over 3 over 4) 
                                       - medium/high resistance for the lower limb (over 4 to -5) 
                   - normal (force 5);  

� The maintenance of muscular strength in the acute/subacute phases;  
� The maintenance of normal muscular strength in the articulations superjacent and subjacent toward 

to the affected articulation; 
4.2.9. Muscular endurance growth: 
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� Muscular endurance growth of type: - speed (10”– 45”); short (45”– 2’); medium (2’– 10’); long I 
(10’– 35’), long II (35’– 90’); long III (over 90’); 

� Muscular endurance growth on types of muscular contraction (isometric/isotonic/auxotonic); 
� Muscular endurance growth in effort done in specific environments (water, low/high temperatures, 

altitude); 
� Muscular endurance growth for different muscular groups (circuit training); 
� The growth of the neuro-psychic capacity for endurance effort; 
� The maintenance of muscular endurance in the acute/subacute periods; 
� The maintenance of normal muscular endurance in the articulations superjacent and subjacent 

toward to the affected articulation; 
These intermediary-specific objectives already have a time that can be anticipated. Depending on the 

staging of the treatment set by the recovery team, on the state and the cooperation of the patient and the 
socio-economical conditions, the intermediary objectives can be dealt with on a time length considered as 
optimum and predictable.  
 

4.3. The workablety of the objectives in physical therapy programmes and activities 
The workable objectives are those targets, clearly formulated, in clear terms, limited to a session or 

cycle of treatment, with the physical therapist “operates” – undertakes his/her immediate activity. The 
correct and complete formation of an workable objective leads the physical therapist to choosing the best 
way of solving it (the choice for the most recommended exercise: as a start position, physical therapy 
techniques, facilitating/inhibitory elements and the best effort adjustment). These types of objectives can 
be formulated in two ways:  
� In terms which are directly subordinated to the intermediary-specific objectives (derived from 

these, being actually a specification of them). This type of formulation, after the delineation of the 
targeted intermediary-specific objective, can mention or not one or all of the following aspects, which 
they must definitely take into account: the medical diagnosis; the physiopathologic state; the age, sex 
particularities and the actual level of the bio-psycho-motor capacity of the patient; the material resources 
that the physical therapist has (the choice of the machine used for the exercises that follow the 
accomplishment of the operational objective); the techniques, “elements”, physical therapy methods that 
are to be used;  the facilities where they take place (gym, bath tub, pool, field etc) and the management 
capacitates  (individual, pairs, group, team) of the physical therapy act.  

� In functional terms (that aim the normalization of the activity of an organ, apparatus or system of 
the body). These can be a combination of several intermediary objectives.  

   For example: “the reeducation of walking through the equalization of the length and rhythm of 
steps for a medium walking speed, on flat/declivitous field”. Analyzing this workable objective we can 
distinguish the following parts: “the reeducation of walking through”  = general functional objective, 
which is implied and can  be omitted in the description of the workable objective; “the equalization of 
the length and rhythm of steps for a medium walking speed, on flat/declivitous field” can imply several 
intermediary-specific objectives, derived from general objectives (of: coordination-balance-sensitivity, 
range of motion of the lower limb articulations, endurance/strength of the involved muscularity, aerobic 
effort capacity). Thus the description of the workable objective can continue through the mentioning of 
the intermediary objective/objectives aimed, at together with the rest of the specifications mentioned for 
the first way of formulation 

The workable objectives are subjected to a permanent analysis and synthesis process depending on 
the patient’s immediate response and the results of the intermediary evaluations.  

In medical papers (official records) in the practical activity, the physical therapist must resist the 
temptation of schematization/simplification of physical therapy objectives description through the 
substitution (in terms of formulation) of the workable objectives with general objectives or even with 
those of the finality type.  
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5. EVALUATION IN PHYSICAL THERAPY 
 

Objectives:  
• to know basic notions regarding the functional evolution ways of the patient; 
• to choose the most efficient methods and use the most simple ways for a much faster, efficient and 

exact physical therapy evaluation; 
• to be able to perform practical physical therapy evaluation, on base of clinic diagnosis determined 

by a specialist doctor and communications from the patient and/or his trustee; 
 

Content: 
 5.1 Evaluation – general notions   
 5.2 Few evaluation characteristics  
 5.3 Evaluation – base middle in establishing functional diagnostic  
 

Key words: evaluation, somatoscopy, functional diagnostic, goniomethry  
 

5.1 Evaluation – general notions 
 
 The first and the last act of the doctor and physiotherapist in the assistance process of functional 
recovery is the evaluation. First the evaluation is necessary to estimate the lack that has to be recovered 
and functional owing on which are based the patient’s capacities and activities, and finally the evaluation 
estimates the results gained by the appliance of the recovery program and leads to a conclusion over the 
measures that might be necessary in the future. 
 What must be noted is the fact that no evaluation that implies the intervention of man can be 
totally objective. Although to be less subjective and make the evaluation more objective, it is necessary a 
collaboration of the multidisciplinary team that has to ensure the success of recovery, and the 
physiotherapist must take into consideration the following: to be well informed in what regards the 
evaluation plan; to be well trained in evaluation ways and to know well the anatomy, physiology, 
physiopathology, psychology , etc.; to have the ability and necessary ways to obtain relevant data; to 
present capacity analysis and correct interpretations of results.  
 Data interpretation and analysis will depend on: theoretic knowledge of the therapist, practical 
appliance way of evaluation techniques; the capacity to apply the results obtained according to the 
individual’s particularities and circumstances. 
 

5.2. Few evaluation features 
Tudor Virgil, in “Measure and evaluation in physic culture and sport” tries to offer us some 

characteristics of this extensive and, in the same time, very important process –evaluation. There is an 
appreciation scale of objectives, a condition of continuous improvement of the process that must be 
evaluated; it’s a feed-back in bio-psycho-social systems, because it presents as a continuous concern of the 
one involved in the activity of reception action effects.  
 By evaluating process it is followed the process evaluation, of structures and product: it is a 
necessary act in leading a system that has clear and sharp objectives, it’s the process through which it is 
delimitated, they obtain and use useful information regarding future decisions.  
 

5.3. Evaluation – basic mean in establishing functional diagnostic 
 In physical therapy, the physical therapy program, respectively the way in which the 
physiotherapist develops his activity, it is based on functional diagnosis, obtained by putting together the 
clinic diagnosis (established by the specialist) with the results of initial physical therapy evaluation 
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(exclusive opinion of physiotherapist). Actually the initial physical therapy evaluation is the first of a long 
succession of steps which the physiotherapist with the patient, family, and all other factors involved 
(doctors, psychologists, nurses, occupational therapists, etc.) are going to cover together to bring the 
persons with special needs (get by birth or during their lifetime) to normal functional parameters or as 
close as possible and implicitly to their integration in society.  
 From the moment the patient (or a member of his family) enters the class of the physical therapy, 
we can say that it begins the evaluation of the one who is going to be under the rehabilitation treatment 
and is going to cross a series of steps, which we are going to describe shortly in what follows. 
 5.3.1 Anamnesis – is a dialog carried on between patient and examiner and gives information 
about: age, sex, profession, illness history heredo-collateral antecedents, and personal antecedents. The 
dialog between examiner and patient can take two forms: listening, in which the examiner is listening 
everything the patient says and interrogatory, where the examiner is asking questions and the patient 
answers. The two methods, listening and interrogatory, are combined and they complete each other, not 
being separate techniques.  
 By anamnesis the main symptoms are established, that reflects the morpho-functional disturbance 
of the organism or of the sick system/ machine. It is necessary to mention some aspects for each symptom 
described by the patient: onset way, type, intensity, duration, symptoms and signs, factors. At patients 
with locomotion problems, anamnesis has a great importance in establishing the high or chronic character, 
primary or secondary of suffering. Along with the essential, general aspects, the examiner has to point 
some elements correlated with the main suffering. (bone, nervous, joint). 
 Age: orientates the examiner to different specific to certain life periods. Also the affection 
evolution depends on the patient’s age. At new-born, along with digestive disturbance (which are 
frequent) from the musculoskeletal system perspective, it is possible to appear congenital malformation 
(the lack of one or more segments or over number segments congenital sprain, circulatory disturbance) or 
obstetric trauma. Childhood is the period when begins the rickets because of the avitaminosis (lack of 
vitamin D, Ca and P), can appear trauma and reveal neuro-motor and psychic disturbance. Puberty is the 
period in which the organism power of resistance is smaller, which leads much easier to the appearance of 
infectious diseases. Also during this period, there appear deep endocrine transformations permitting the 
appearance of some endocrine- metabolic affections (overweigh, dwarfism, gigantism). Also during this 
period there appear or grow physical problems in the spine and limbs. Youth and adult age are 
characterized by frequent trauma, psychic disturbance, etc. As growing in adult age there begin to appear 
degenerative affections, of use. The third age is characterized by slowing the activities of all apparatuses 
and systems, the organism being very vulnerable to any type of pathogen agent.  

Sex: is important because there are affections with predilection for a certain sex. 
At men there are more frequent heart attack, respiratory system affections, tumors, trauma, etc. 

 At women there is a higher frequency of endocrine affections, the one connected with a fertile 
period of the woman and the one from menopause period (neurotic, arterial hypertension, bone). Also 
specific, there are 8 tumors, breast neoplasm, and womb problems. 
 Professional and work conditions: conditions from the work place (position, the risk of a trauma, 
etc) and life style (weather), can indicate the evaluator towards an explanation of physic shortcoming 
(accountant- kyphosis, waiter- lordosis), traumatic lesions (construction workers), professional illnesses 
caused by noxa from the working place which can lead to cardio-vascular, digestion, breath, psychotic 
illnesses. 
 Heredo-collateral antecedents: these are the information that the patient gives connected to the 
possible presence of some affections of the patient’s relatives from direct line: mother, father, children, 
grandparents, brothers, sisters. The importance of this kind of antecedents comes from the fact that some 
illnesses can be hereditary conveyed (and they could have return character), and in other cases there is a 
predisposition for some affections (spondilitis, ischemich cardiopathy, varicose veins, anemias, etc).  
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 Personal antecedents:  these are the information that the patient presents to the examiner regarding 
his normal evolution and development and/or pathologic since birth till present time. If the patients had 
affections in the past, information will be searched regarding their statement, time, medical treatments, 
physical rehabilitation, surgical intervention; also information regarding the use of alcohol and cigarettes, 
salt, different toxins.  
 5.3.2. Somatoscopic evaluation or general exam of the patient – in realizing the somatoscopy 
we will have to keep in mind some aspects, for the evaluation should develop in optimal conditions: the 
patient will be entirely undressed; in case of a child, the patient will stay on a table at the same level with 
the physiotherapist; the light source will always come from the back of the therapist; first the examination 
will be general and then at the level of ill segment (to earn patient trust). 
 There will be examined from physical therapy point of view: 

- Constitution type  
- Skin and nails (color , consistence, temperature, elasticity, humidity, etc) 
-Fat and fibrous hypodermic tissue on which is appreciated quantity, content, distribution on 

different parts of the body, the presence of eventual knots, growth in volume, etc;  
- Ganglion estate as a result of adenoma presence; 
- Cardio-vascular system estate where there will be assessed the frequency and cardiac rhythm; 

arterial tension; peripheral circulation (varicosity, thrombophlebitis, color and temperature of extremities, 
lips and face color;) angiomas  (congenital vascular anomalies) are actually vascular hematoma,  being 
often associated with ostheo- articulations (of vascular cause). 

- Respiratory system: chest perimeter and elasticity; vital capacity; frequency, rhythm and 
respiratory type.  

- Digestive tract: intestinal transit disturbances (with effects over abdominal volume and 
abdominal wall muscle tonus). 

- Urine-genital system: sphincter disturbances; pregnancy (predisposition to lumbosacral affections 
and CF). 
 - Neurotic exam: ostheo-tendency reflexes (a-, hypo, and hyper reflections); superficial 
sensitiveness (tactile, thermal, grievous); profound sensitiveness (vibratory, pressure, own perceptive, 
therapist, grievous); neurotic signs (example: Laseque, Babinsky); balance, control and coordination. 
 - Psychic exam: scale of understanding-communication, will, emotions, behavior disturbances. It is 
very important because, the ill man has to understand the purpose of the treatment and to collaborate 
actively, with the doctor during the reeducation period. That is why the psychic exam and the long term 
supervision of the patient will give us important data over the indication or against the indication of 
different therapeutic affections.  
 5.3.3. Musculoskeletal system evaluation – it is made as soon as the anamnesis and general clinic 
exam is over and helps us to look for all symptoms to be able to establish the clinical diagnosis of the 
affection (which belongs exclusively to the doctor) and of functional diagnosis of the musculoskeletal 
system(physiotherapist’s responsibilities).  
 These symptoms are divided in two categories which are: subjective (pain, functional impotency, 
vicious and deformed attitudes, sensibility disturbances, phantom limb) and objective, realized by direct 
evaluation of the patient. In this chapter we will put in evidence just a part of these subjective and 
objective symptoms, seeing only the ones that are part of the minimum knowledge necessary for the 
physiotherapist. 

A. Subjective symptoms  
1. Pain. It is a symptom which is defined as a bad sensorial experience, lived cerebrally and 

appears after living structure stimulation. Because pain stimulants are noxious potential stimulants, algo-
reception is also called noxious-reception. Grievous sensations, unlike the other sensorial types, have an 
important affective component, which disturb the well being of the subject. Usually pain comes with 
psychosomatic and vegetative reactions. Psychic reactions are characterized by fear, anxiety, and 
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discomfort. Identical external actions also in physic pain as in normal one are for the psychic pain 
component. Pain manifests itself by tears, yells, involuntary movements, etc.  

Classification of pain:  
After the place where it appears and its perception by the patient: little singular area and well 

localized, with no irradiation shows a possible easy lesion or relatively superficial; 
-a diffuse area as primary quarter shows a possible severe lesion or/and a deeper one.  
- Irradiant pain is the one which goes far from the point of origin most of the time distal, on a 

nervous path and it appears in severe lesions, deep somatic structures, nervous tissue lesion (pressure on 
the root of peripheral nerve, which irritates fibrous A-delta, which still lead); 
 -projected pain, appears in cases when noxious-reception excitement along the path with painful 
transmission, with origin from nerve to cortex (on afferent path) giving birth to a sensation projected on 
peripheral areas excited by terminal organs of this path : (example vertebral sciatica); 

-concerning pain is the one that has its origin in a better determined zone, generally more 
superficial than the one from origin, without existing any pathological connection between zones: it has a 
different character and it can have its origin in: visceral, deep somatic structures, radical nerve.  

According to its qualities: sharp pain, well localized shows a superficial lesion; sharp  pain in 
“twinges” shows a lesion of nerve (usually at root level affecting A-delta fibrous); pain like itches shows 
an irritation that affects A-alpha fibrous; deaf pain is typical for deep somatic origin. 

According to the presented qualities: morning pain shows an affection of inflammatory type; pain 
that weakens the  patient from his sleep is typical for shoulder or/and hip; pain that                                                                                      
weakens patient from his sleep and force him to walk shows a worse pathology; continuous pain, shows a 
chronic affection chronic-acute; pulsating pain (comes from the connection of o blood pulse wave with 
organs sensitive to pain) shows inflammation; very bad pain (that won’t give up), deep, shows a more 
deep pathology (severe). 

According to evolution in time:  
- acute muscle pain is dated by a inadequate blood perfusion (ischemia) that makes that catabolism 

products (especially lactic acid and potassium) not to be removed, stimulating in this way pain from 
muscles, also known as “intermittent claudication”  

- pain with an insidious beginning, not connected to a trauma or unusual  activity  shows 
degenerative lesions, lesions on “tired” tissues , neoplasm (in case the patient gives as cause of the pain 
any trauma he must keep reserves; we check if the described  trauma mechanism is correlated, indicated 
by signs and symptoms); 

Pain which is not getting worse through activity or is not giving up at rest gives a suspicion of 
another pathology (exception: disc hernia that can be damaged in sitting position and breaks down at 
lifting in standing and walking); 

- late muscle pain, 2-4 hours after program, comes from connective tissues lesion (breaking) 
between muscles and tendons; 

- muscle pain like “muscular fever” which appears 24-48 hours after the program ends, appears 
because of great quantities of catabolits  (result of an extra doze of effort intensity);  

- “tired” type of pain shows portent articulations arthrosis: in incipient stages, after long activity; in 
advanced stages, pain is felt at the beginning of activity (walking), than goes slowly, and comes back if 
the activity continues, 
 Being a subjective symptom, pain is appreciated on the basis of a scale that leaves the patient to 
appreciate the way he feels the pain. Like this, the most used scales are: Oswestry scale. Million scale, 
Roland-Moris scale, Waddel scale, Dallas scale, Greennough scale, Quebec scale, MPQ-MsGill Pain 
Questionnaire scale, etc. 
 2. Functional impotency. Can have two forms as: 
 - Partial functional impotency. 
 - Total functional impotency. 
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It also can be limited to a single segment, to the entire limb or to several limbs, and from the 
evolution point of view; it can be progressive or regressive, for short time or forever and stationary.  
 Generating causes of functional impotency can be: interrupting bones continuity (fracture); muscle 
tendons breaking; articulation blockages; articulation ankylosis; central nervous system lesions; pythian 
crises (an obsessive idea, that leads to partial inhibition of psychic conscience elaboration center and 
release of unconscious acts) 
 3. Vicious attitudes and deformities. Can determine the patient to go to doctor and present different 
forms connected to the interested area and to the patient that determines this. Deformity, as subjective 
symptom, which registers in the information paper, must not be classified after the area in which it 
appears (spinal column, lower limb–knee, upper limb, elbow, etc.) 
 4. Sensitiveness disturbances. They are presented under some sensation forms (presented by 
patient) at the level of different tissues: numbs itches, pricking, and the objective character of which we 
will present at the clinical objective examination. As a particular form of sensitiveness disturbance, at 
amputations, is described “phantom limb” as a false perception of the amputated body segment. 
 B. Objective symptoms  
It takes in using some systems and tests to determinate the musculoskeletal system deficiencies in which 
order will be determined the functional diagnosis. 

1.Inspection. It is the examination method characterized through visual research of the entire body, 
of an area, a segment or a strict localized zone. It represents the first and the simplest objective method of 
semiological investigation.  

In what it concerns the technical modality of making the investigation, this has to have several 
rules: It is made systematically, with attention, after a certain plan and a certain methodology; It is made 
directly, on the undressed patient and from all necessary observation positions. The examiner will 
permanently follow the patient’s reactions; the examination will be static and dynamic. Any sign that 
indicates tiredness or discomfort during the examination will stop it. The examination will be general and 
local.  

At the investigation it is assessed: 
- Tegument state (aspect, color) by showing semiologically existing periarticular elements, 

superjacent and subjacent for respective articulation; 
- Articulation volume increases (articulation tumefaction) caused by liquid cumulate, synovial 

proliferate, bone hypertrophy, etc.  
- Static disturbances generated by damaged articulations (deforming, deviations); 
- Fixation in unusual positions of different segments of the body; 
- Symmetrical/asymmetrical for different segments of the limbs, equality of longitude for these; 
- Examination of muscular mass with visual assessment of the form of that region determined by 

trophy and muscular tonus; 
- Assessment of atrophy, muscular hypo or hypertrophy (muscular mass volume);  
- Distribution of the state of muscular asthenia at the level of pelvis belt determines a balanced 

walk which will be confirmed by muscular balance, localized at the level of parallel vertebral  muscle 
determines a lordotic back  with the hyperextension of the superior chest; 

- Involuntary movements, especially visible muscular spasm; 
- Standing, body symmetric; 
- Walk;  

Exemplification of the investigation can be given through evaluation of the orthostatic alignment 
position followed by body repertoires from the front, back, and profile. 

At the investigation from the front, there will be identified on both hemi bodies the following 
anthropometric repertoires: external angle of the eyes, lips, clavicle, acromion, humeral epicondyle, navel, 
superior an inferior iliac spine, pubic symphysis, femoral condyle, pallet margins, fibula head, tibia head, 
malleoli, talus head, III head metatarsus.  



 123   
 

 For a normal alignment it is necessary that: a) the lines that unite the following anatomic 
repertoires to be in transversal plan: external angles of the eyes, mouth, acromion processes, superior iliac 
spines, homologue femoral condyles, superior and inferior margins of the kneecap, homologues malleoli; 
b) led thread fixes on mentum to stay next to the manubrium, navel, , pubic symphysis, and equidistant 
between internal femoral condyle and tibia malleola; c) the MI, having knees extent, approaches to 4 
points: internal malleola, 1/3 medium of shank, knees, 1/3 medium of hips. 
 At front inspection of different segments can be noticed: head-dimension and form; face-
asymmetry (dates of face paralysis); neck-position (torticollis) clavicle- longitude, position asymmetry 
(up-down).; sternum-form; chest-form; abdomen–volume and form; elbow–line, punch (neck of hand)-
abducted, adducted ; hand – fingers-deviated cubital-radial, from articulations MCF; pelvis-asymmetry 
(bombed in frontal plan, lifted-down) knee; shank form (curved inside-outside); ankle and foot; fingers-
hammer, hallux valgus.  
 At back inspection of different segments can be noticed: head–dimension and form; neck-position 
(torticollis); shoulder blade–position asymmetry (up-down, tilted up and down, adducted-abducted), 
fingers-deviated from articulations MCF, in ‘Z’; pelvis asymmetry (tilted in frontal plan: up-down-
translated); knee; ankle and leg. 
 For the inspection from profile will be identified the following: occipital tuber, tragus, mastoid 
process, big tuber of the humerus, iliac crest, line corresponding to the line of the navel, iliac spine, first 
superior, big trochanter, lateral femoral condyle, the head of fibula and external malleola. For a normal 
alignment it is necessary that: a) lines corresponding to navel level, first and post superior iliac spine to be 
sensitively equidistant. (rule- for the three plans of Piollet); b) the line that unites first and post iliac 
superior spine to make an angle with a horizontal of 12-15 grades; c) lead thread fixed near the tragus to 
go near to humerus big tuber , big trochanter, lateral femoral condyle, fibula head and external malleola. 
The line that unites these points can make an angle (to be bound forward) of 5-12 grades with vertical.  

2. The palpation - is the semiological method based on information that we get during the 
objective examination with the help of touch and volume sense. Palpation must be done with the patient in 
optimal condition for the palpation segment; the examiner has to know the optimal conditions for the 
palpation of different segments placing them ideally for the patient.  
 - Superficial palpation - by an easy pressure with the hand palm and fingers on the segment or 
zone that we are interested in, taking information about some characteristics of that zone: temperature, 
humidity, scars, etc. 
 - Deep palpation – by putting a pressure over the searched zone to obtain information of deepness 
regarding the form, location, dimensions or consistency of organs or tissues from hypodermic layers. 
Deep palpation can be mono manual, bimanual, penetrating, by titling, and specific palpations.  

3. Articulation amplitude evaluation. Articulation amplitude evaluation or articulation balance 
consists in the assessment of mobility in an articulation, through analytic measurement of movement 
angles, of possible anatomic directions on right plans and axes.  
 Making the measurements requests a certain experience from the physiotherapist, and the accuracy 
of movement depends on their objective. To orientate a general clinical examination, there are accepted 
variations between 8-10 degrees, to make a physical therapy program for the recovery of function, it is 
required a great precision, errors should not pass over 5-6 degrees, and if we are talking about 
measurements for research, errors over 3 degrees are not accepted.  
 Articulation mobility can be measured by direct subjective evaluation, “by eyes” with the 
goniometer; by measuring the distance between two points from the segments   that make the movement 
angle; with the help of led line; by putting two films one over another at the level of maximum movement 
excursions; through incorporated goniometer in electronic circuits, that can measure moving angles. 
 For good geometry, we have to take in consideration a few rules such as:  
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- The patient must be relaxed, comfortable, to be trained about what is going to happen. 
Contraction state, fear, etc. limits the passive movement amplitude and not cooperating, the one of active 
movement; 

- The tested segment has to be correctly positioned to obtain position 0, but also in a preferential 
position for the development of movement and goniometer application. 

- The goniometer will always be applied on the lateral part of the articulation, with few exceptions; 
- The arms of the goniometer must be positioned in parallel with segment axes that form the 

articulation;  
- The goniometer doesn’t have to be pressed on the segments, but easily applied, not to stop the 

movement; 
- Articulation amplitude movements in opposite directions will be measured one by one, than their 

sum will be noted, which represents the scale movement in a certain plan. 
- The movement degree of an articulation is equal with the value of maximum measured angle of 

that movement, but only if they left from 0 positions. In pathologic cases, taking from the value of this 
angle, the value of the angle from which the movement starts, we obtain the mobility degree of the 
articulation; 

- The knee and elbow have no extension movement, because their maximum position extension is 
0. It is measured the extension movement, which, taken from maximum realized flexion angle, gives us 
the mobility degree of elbow or knee; 
- Spinal column mobility can be measured only with special goniometer.  

Goniometric measurement is made starting from position 0, with a few exceptions (internal and 
external rotation of the shoulder). This position is with the upper limb along the body; hand in repine 
(looking forward palm). 
 In the practice of articulation evolution it will be taken into consideration: initial position of the 
patient, of the segments that has to be tested, and of the physiotherapist. In most cases, the goniometer is 
in the center of the tested articulation (it is specified the part, ex, in the center of  the elbow articulation, 
on lateral side); The way how to put the arm and the point towards which it is directed (ex; fixed arm on 
the middle line of lateral face of the arm lateral epicondyle humeral); How to put the mobile arm and the 
point towards which is oriented (ex; mobile arm on the middle line of the back face of the forearm, 
through the middle of the distance between ante-brachial styloid apophysis). To avoid vicious positions 
that could enlarge or make smaller the movement angle (ex; in testing arm extension, body flexion will be 
avoided). Verbal command will be firm and explicit; the plans will be the same for initial and final 
positions. 

a. Internal rotation of the shoulder, normal value 995 degrees. 
Initial position: patient in dorsal position arm tested abducted to 90 degrees, elbow to 90 degrees, supine 
forearm, palm watching the patient; physiotherapist homo lateral. The center of goniometer in the center 
of the elbow, on dorsal part; fixed arm perpendicular or parallel with ground;  
Mobile arm follows medium line of dorsal face of the forearm, oriented to the middle of the distance 
between the two ante-brachial styloid apophysis. Command: rotate internally the shoulder!; 
 It will be avoided the retro pulse of the shoulder, and a pillow will be placed under the shoulder; 
shoulder abduction will have to be maintained at 90 degrees, for the entire period of the test.  
 b. Ankle extension, normal value at 45 degree. 
Initial position: patient in dorsal or sitting position, leg in position 0, meaning the ankle at 90 degrees 
towards the other ankle: the physiotherapist homo lateral; The goniometer center in the center of ankle 
articulation, on lateral side; Fixed arm on the middle line of lateral face of the shank, orientated to lateral 
femoral condyle; Mobile arm is orientated on the middle line of lateral face of the 5th metatarsus; 
 Command: extend ankle!; 
 It will be avoided inversion or diversion of the leg. 
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 4. Manual evaluation of muscular force. Muscular balance represents the evaluation of muscular 
force through manual examination; it is a subjective method depending on the physiotherapist’s 
experience. 
 We shall use as evaluation scale the same that is used in rehabilitation services in Romania like: 
 F0 (zero)- the muscle doesn’t realize any obvious contraction; 
 F1 (matched) – represents the muscle contraction by palpations or tendon; can be appreciated only 
for superficial muscles; for the deep ones, the difference cannot be noticed between F0 and F1; 
 F2 (medium) allows the muscle to mobilize in complete amplitude, only by eliminating the 
gravitation; for this slip plans are used or the segment is sustained by the physiotherapist; 
 F3 (acceptable)- represents the form of a muscle capable to mobilize the segment in complete 
amplitude against gravitation, without any other resisting ways; 
 F4 (good) is the force of a muscle capable to mobilize the segment on complete amplitude and 
against a medium value resistance. 
 F5 (normal) –represents the force of a muscle able to mobilize on the entire movement amplitude, 
against a maximum resistance, applied on the mobilized segment, as distally as possible. 
 For a clear difference of forces are used quotation for + and -. It is noted with + when the move 
from that sector doesn’t go over half of maximum possible amplitude for that movement, and with – when 
it goes over half of amplitude, but still cannot be realized on the entire mobility sector. 
 For example, elbow flexion is 120 degrees, for a muscle that has force 2, but against gravitation, 
cannot realize o force of 3, so, the segment will be positioned against gravitation, and the patient will be 
required to realize elbow flexion. If he will realize a flexion under half of possible amplitude, that force 
will be noted with 2+, and if it goes over half the amplitude, without touching maximum level of mobility, 
it will be noted with 3-. 
 In what regards the purpose of muscular balance: it permits the establishing of functional diagnosis 
and lesion level of neurotic illness; it is at the basis of making the rehabilitation program, and establishing 
sequences, the results obtained by the appliance of this program; Determines the type of some chirurgical 
interventions of tendon-muscular transpositions; It often counters the functional prognostic of the patient;  

For a correct realization of muscular balance it is necessary to keep account of some conditions: A 
well trained tester for these methods who knows functional anatomy, muscular system, and bio mechanic; 
A total collaboration from the patient, muscular balance being an active process; 
It will always be preceded by articulation balance, because the articulation state can influent muscular 
balance precision; It will be realized in successive sessions if it is necessary, so the patient won’t be tired; 
They are made in comfort conditions: warm room, silence, on a special testing table, etc.; Retesting should 
be made by the same physiotherapist to reduce subjectivism degree; the results will be expressed in an 
international quotation system (0-5). 
 In practical realization of muscular balance, we will keep in mind the following: 

- Initial position of the patient, of testing segments and the physiotherapist;  
- Explanations (eventual demonstrations) given to the patient about the wanted movement, fixation 

by patient of the segment added to the segment which is going to be mobilized (active stabilization); 
- Verbal command will be clear and explicit; 
-There will be avoided fake movements that can lead to obtaining of some bigger values of 

muscular force than the real one; 
- Muscular balance will be analytic; 
To give an example of practical realization and theoretic description of muscular balance, will give 

as an example foot flexion. It is realized by first tibia, long extensor of hallux, long extensor of toes. To 
realize the testing it will be established the shank.  
 Testing for F0-F2; 
 P.I. Patient in homo lateral position, with the knee easily flexed between ankle and foot at 90 
degrees angle. The physiotherapist stabilizes the shank by grabbing it from the back and pressing it 
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against the table. For F1, palpation of first tibia muscle tendon is made in the first medial part, lateral of 
tibia crest. For F2 the command is: ‘flex the leg’ 
 Testing for F3-F5: 
 P.I. Patient is seated on the edge of the table with a pillow under the lower limb that has to be 
examined. The patient puts his leg on the physiotherapist’s hip (seated on an inferior plan in front of the 
patient), who stabilizes with one hand the patient’s shank by taking back part of this.  For F3 the patient is 
asked to move on the whole amplitude, and for F4 and F5 the physiotherapist will oppose with the other 
hand on the back side of the leg. Command “flex the leg“ 
 5. Gait evaluation. The importance of evaluating walk is triple: 
 a. On one side, because walk can represent the exteriorization of affection, being able to establish 
even the diagnosis.  
 b. On the other side, walk analysis represents an excellent method in registering articulations, 
muscular or coordinate. 
 c. In the third place, walk represents an excellent method of recovering some deficits. 
 It is considered a “gait cycle” as measure unit of walk, distance between contact points with 
ground of one foot and next point of contact of the same foot. 
 So, “a step cycle” has two steps, one with the left and the other one with the right. 
 We are describing a few types of pathological walks; 
Stepped walk: is a compressed walk using an excessive flexion of hip and knee to attenuate a lower limb 
“much too functional”, because of falling of the foot (in equine). 
 Walk with Trendelemburg sign, lateral cline of the body, on the part of the supporting leg.  It 
appears in reducing hip abductor and in hip pain while gait. Sign by laterality gives balanced walk. 
 The walk with body hyperextension, balanced walk on the back which appears in hip extensors 
paralysis; 
 Hard walk that reduces a lot balance faze or realizing it by maintaining an easy contact with 
ground. It appears at old people and persons with severe weight loss, etc. 
 The observation is made through a standardized test: the patient is sitting on the chair- he raises – 
begins to walk (walk initiation) – goes for 10 meters – turn around, returns and sits on the chair.  
 6. Effort capacity evaluation. It permits testing of multiple functions of the organism: 
cardiovascular, respiratory, metabolic, force and muscular resistance, articulation amplitude. 
 The effort of capacity appreciation can be made through a multitude of tests; in this chapter we 
give just a little part of them. To establish vegetative predomination vagothonic and sympatheticotonia of 
the P is investigated ocular-cardiac reflex; takes in hard pressure of ocular globes (till the limit of pain) for 
minimum 30 seconds; it is noticed that HR of the P has grown, and it remained constant or went down , 
seeing the HR of statement. Interpretation:  
 -at HR going down post tested seeing the resting HR, the P represents a predominant vagothonic 
(with all characteristic given by parasympathetic nervous system, respectively for the cord being 
registered a bradycardia tend and a slow grow of HR at a solicitation.  
 - the more HR is growing, a more accentuate sympatheticotonia preponderance we have. 
 This is very important in practice for P profile appreciation, like this being avoided over doze or 
under doze errors in testing appreciation at effort or of prescribed effort intensity in effort training. 
 Pachon-Martinet probe studies functional state of cardio-vascular system in pause and after effort. 
P keeps a total pause in decubitus for at least 5 minutes, after it is taken the pulse and arterial tension 
(TA). The examination is repeated three times for the initial value to remain constant. When it gets to the 
three constant values, P slowly grows in standing and after 60 seconds of not moving, they take pulse 
again and T.A one single time. Then 20 knee flexions will be made in 40 seconds- flexion and extension 
of knees to be complete, right triangle.  
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At the end of effort, the subject takes fast the lying position and the pulse is taken in the first 15 seconds 
and in seconds 15-45 in the first minute, and between seconds 15-45 TA is measured.  The pulse 
examination continues and TA in the same way for 4 minutes. 
 In lying normal values: (for women) pulse 70-100 heart beats/minute, BP systolic between 95-135 
mmHg, BP diastolic 55-85mmHg; (at men) pulse 60-90 pulsations/minute, BP systolic 100-140mmHg 
(situation between these two values indicates a good functional harmony). 
 Immediately after the effort, the pulse is accelerating with about 50 pulsations/ minute (men), and 
at both BP systolic grows with 20-40mmHg, BP diastolic goes down with 5 mmHg. Returning of the 
pulse after effort and systolic BP is done in minute 4 (women) and in minute 3 (men), and BP diastolic in 
minute 2. 
 “Very good” qualification is given in the following situation: 
 In decubitus and then standing, HR and BP are in medium values, which gives an economy and a 
very good functional harmony; just after the effort are registered small accelerations of HR, and BP 
systolic and moderate modifications of the BP diastolic; HR and BP diastolic returns after effort at the end 
of minute one, and BP systolic at the beginning of the second minute (it can be met at well trained sport 
men). 
 “good’ qualification is given when: 
  HR and BP are in the limits mentioned as normal, returning after effort is made within 5 minutes 
(returning of the pulse and BP diastolic preceding the one of BP systolic); is met at untrained healthy 
persons. 
 “Satisfying” qualification is given when: 
 There is a tendency of divergence between HR and BP value. Return post effort of HR and BP is 
delayed (until 7-8 minutes). 
 “Unsatisfied” is given when there are important disturbances. 
The Ruffier-Dickson Test appreciates the way that the body copes with the effort, being called by the 
authors “the evaluation test of physical condition” - “fitness”. It is performed after at least 5 minutes of 
sitting position. The pulse is measured on 15 seconds (all these values will be multiplied by 4, in order to 
find the heart rate per minute) and this value will represent the initial pulse IP. There follows the effort of 
30 genuflexion (complete) in 45 seconds. After the effort, the patient takes a seat and we measure again 
the heart rate between the seconds from 1 to 15 (x4=P2), and between the seconds 45-60 (x4 =P3) from 
the first minute after the effort. The Ruffier Index is calculated by the formula Ir= P1+P2+P3)-200/10. 
Interpretation:  Ir below 0 – very good; between 0-5 good; 5-10 medium, 10-15 – bad, over 15 – very bad. 
As conclusion, the values of HR and blood pressure are diminished (at the same effort) and they regain 
their values faster if the aerobic effort capacity is greater. 

To control the intensity of effort three methods are used: control of cardiac frequency; 
conversation test, which consists in the possibility of keeping a conversation during the effort: perception 
of the effort by P.( Borg scale). To P it is asked to put the effort that he makes on the next scale: under 6 
activities cannot be considered as being an effort, 6-7-8 as being a very, very easy effort, 9-10 very easy 
effort, 11-12 easy effort, 13-14 moderate, 15-16 intense, 19-20 very, very intense. 
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6. APLICATIONS OF THE PHYSICAL THERAPY  
 

6.1. PHYSICAL THERAPY IN THE PEDRIATIC DISORDERS  
Objectives 

• Understanding the phenomena of normal growing and harmonious physical development 
• Educating the skills of knowing the global and segmental dysfunctions of the children’s 

body ( the Posturology) 
• Educating the kinetic assisting, profilactic and recuperatory skills in the specific 

dysfunctions of children 
Content 
6.1.1. The general bases of the movement  
6.1.2. Disorders and dysfunctions in education, development and growing of the child  
6.1.3. Hereditary diseases  
6.1.4. Children rheumatical diseases  
6.1.5. Respiratory dysfunctions  
6.1.6. Infantile traumatology  

 Key words: movements, dysfunctions, normality,  education, rehabilitation 
 

6.1.1. The general bases of the movement 
          Harow’s taxonomy has 6 levels in the psychomotor domain, voluntary human movement that can 

be observed and belongs to the acquisition domain: 
� Reflex movements: medullar, intersegmental, suprasegmental reflexes. 
� Fundamental movements: inborn engrams and motor scheme: movements of locomotion, of 

prehension or manipulation, of dexterity (first signs at 6-7 years old). 
� Perceptive skills: kinesthesia discrimination (lateralization, symmetry), visual discrimination, 

visual memory, perceptive persistence, auditory and tactile discrimination, eye – foot 
coordination. 

� Physical qualities: fitness state: velocity, skill, resistance, force, elasticity, agility, elasticity, time 
of reaction, change of direction, muscular and cardiovascular resistance. 

� Dexterity movement: initial, intermediary, advanced, very advanced. 
� Nonverbal communication: expression of the face, gestures, body position, walking forms and 

postures, aesthetics etc. 
 The bases of movement are: the motor act, the motor gesture, the action, the activity, the motor 
approach, movement. 

The movement technique is made of engrams, patterns, elements (the moment, the phase or the 
period), the parts of movements, the genesis of the movements, the physiological content and forms of the 
movement (reflex, instinctive, hereditary movements), voluntary movements. 

6.1.2. Disorders, dysfunctions in educating and development and growing of the child 
a. Disorders of the osteogenesis: 
- achondroplasia = the precocious closing of the growing cartilages. It is hereditary, after genetic 

mutations. The hands and legs are short, dwarfism is confirmed at birth, and the girls’ height in maturity is 
1, 20 m. 

Physical therapy: it is indicates an active exercise program before the consolidation of the growing 
cartilages.  
- arthrogryposis = the disease of the congenital limitation of range of joint motion, there are 

multiple or bilateral limitation of range of joint motion,, more or less symmetrical. There can appear 
injuries in bones, muscles, limitation of range of joint motion, (not aponeurosis, but because of the joint 
cavity insufficiency), vicious positions. There are complete and incomplete forms.  
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 Physical therapy: PFN techniques are indicated for keeping the functional muscular tonus, hydro-
physical therapy and swimming, at the level of 3 or more.    

- congenital dislocation of the shoulder, do not mistake with the obstetrical paralysis of brachial 
plexus or with the dislocation of the shoulder. It is regularly posterior. The over-lifted shoulder can be 
found in the second or the fourth intercostal space.  

Physical therapy:  
� V. Vojta reflex stimulation; PNF (SR, RI, contract-relax-antagonist-contract, hold – relax, 

approximation) – for the muscular values 0, +2, approximation, stretching, hold-relax for the values of 
3 and over 3) or even the complete diagonals of Kabat;  

� Active exercises in eased conditions (with gravitational exclusion, suspended therapy – Guthrie Smith, 
Rocher, Baciu – using the slippery surfaces or the skating devices); 

  - congenital luxation of the elbow, more of the radial head, it appears because of the unequal 
growth of the forearm bones in the intrauterine period. The subluxation or the complete dislocation can 
appear which leads to functional impotence.  

Physical therapy: PNF (SR, RI, contract-relax-antagonist-contract, hold-relax) – for the muscular 
values of 0, +2, traction, stretching, hold-relax for the values of 3 and over 3). 
   - congenital luxation of the hip  appear more frequently at girls, leaving functional marks, it is 
hard to treat, it can produce invalidities. It is discovered through Ortolani’s sign (the lower limbs are bent 
and the knees are spread causing a “crack”, the femoral head enters the cotyle). It presents the following 
modifications: the cotyle is plasic, it has no depth and the superior and post-superior joint edges are 
rounded, the capsule is relaxed, the joint is lax, the retraction of the iliopsoas muscle and of the external 
rotators appears; the femoral cavity is forward reversed, stands forward (an angle of 60º) the femoral head 
is moved forward, and because it is situated at a certain distance from the cotyle there is the chance of 
femoral head ossification; 

Physical therapy:  
� Postnatal the postural treatment of the dislocated dyplasia has to be precocious by using Pawlik 

harness, Freika pillows, Rosen splints; 
� Vojta reflex therapy can be applied for centering the femoral head. 
� During the physical therapy it is generally insisted on the training of the rotators balance, of the 

abductor and extensor chain of muscle of the lower limb, on learning the four limb walk. 
�  There has to take place the unloading of the lower limb and the de-contracture of the abductor and 

flexor muscles through PFN techniques and stretching; 
� Hydro-physical therapy in the bathtub, pool, tank, finalized with swimming. 

- congenital luxation of the knee pan consists in lateral moving of the knee pan which can appear 
at birth or later. It can be associated with hip and leg congenital dislocation. It is discovered after an x-ray 
exam or clinically when a certain impediment appears in walking and deformities can be observed in 
touching, hypotrophy of the quadriceps. The positive diagnosis contains 4 basic elements: too big range of 
motion degree of the femoral tibia and of the patellar tendon, it can be seen on the x-ray a congenital 
malformation of knee pad, genu valgum, the hypotonia  of the extensor muscle of the knees which leads to 
genu flexum. 

Physical therapy: active exercises program for obtaining the joint lock in the closed cinematic 
chain, especially in the eccentric direction. 

 - congenital twisted leg is a permanent vicious attitude of the leg on the shank while the planta 
pedis does not presses the ground through its physiological point of support. 

There are 4 vicious positions: varus = the leg leans on the external edge, the sole executes a 
supination; valgus = the leg walk on the internal edge + the eversion movement; equine =   the leg axis is 
continuing the shank axis, the support is on the foreleg; talus = the foot is bent on the shank, the support is 
mostly on the heel; varus-equine = the triceps, the posterior tibia and the fingers flexors are hypertonic, 
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the extensor muscles, the long and short peroneal muscles are hypotonic. The calcaneus’s slides 
backwards under astragal.  

Modifications appear at the level of the mediotarsal, medio-astragalian joints etc., the ligaments 
are retracted in the internal side, prolonged in the convex side, the tegument from the external side is 
thickened (hyperkeratosis). The untreated talus-valgus leads to deformities.  

Physical therapy: it is treated by PNF techniques prolonged stretching, with orthosis during the day 
and if it is possible a little less by the surgical operation, and this only in the cases of retraction or in 
children with their IQ under the level of minor debility.  
 b. Osteocondroditis. Represent disorders which belong to the bone dystrophies from the growing 
stages until adolescence. Their anatomical and pathological manifestation is bone decalcification, its 
spreading and its deformity can form bone and joint disorders. The cause of the disease was not very well 
defined; it is not about inflammatory processes, but only disorders of dystrophic nature. 
 Types of osteochondrosis 

- Osteochondrosis of the superior extremity of the femoral bone = Legg – Calve – Perthes disease 
includes children between 3-10 years old; it is unilateral localized in 93%.  

Signs: pain in walking and resting; the typical walk through reducing the period of support on the 
dysfunctional limb; the atrophy of the proximal muscles of the thigh;  muscular spasm; limitation of the 
internal and external rotation of the thigh.   

Until the vascularization is rebuilt the walk in the crural orthosis with support on the ischion 
muscle is recommended.  

Physical therapy: It is the same as for the congenital dislocation of the hip: the program includes 
exercises for the abductor, extensor muscles and of internal rotations, tractions- separations of joint 
surface, along the axis, Bürger gymnastics can be done as well. The initial positions are: lying on the back, 
quadruped position, generally those positions which ease the joint, tricycle, bicycle etc. 

-Vertebral epiphysis or Scheuermann disease affects the spine at the vertebral cartilaginous ring 
which pressing the vertebra for a long time this becomes cuneiform. 

It appears at the age of the development of epiphysis points of the vertebral bodies, at 11-12 years 
in girls, and 13-14 years in boys. Clinical: kyphosis is developed during a growing access, dorsal and 
lumbar pain appears, the spine is stiffed, the kyphosis is irreducible after the inflammatory access.  There 
can be seen the cuneiform vertebra on the x-ray. In 6-8 months – 2 years a kypho-scoliosis can develop 
and an accentuated kyfo-lordosis. It is treated with anti-inflammatory medicines, antibiotics.    

Physical therapy: Exercises using Klapp, Cotrel, Niederhöffer- Egydi, Vojta, method. back and 
bras swimming is recommended. The bed should be an orthopedic one, with a small pillow and ergonomic 
chair.  

-Posterior apophysitis of the calcaneus = Sever disease appears in boys of 8-14 years old because 
of the vascular factor, it is painful when standing on the tiptoes and the achilean ligament is being 
stretched 

Physical therapy: the ligament has to be protected with orthosis, the limb is eased from the loading, 
stretching can be used, Bürger gymnastics,   the anterior muscular force is enforced, hydro physical 
therapy of 37º, bathing in cold-warm water, crio-therapy in the acute phase. 

- inflammation of the navicular bone of foot = Köhler I malady ,  begins at 3-8 years, unilateral and 
the x-ray shows an alteration of the form, structure and bone density. 

Treatment: exhausting physical efforts should be avoided, orthosis or plaster immobilization for 3-
4 weeks, posture with plantar support, soft shoes, plantar and longitudinal arch of foot modeling, as in the 
treatment of the flat foot.   

-Osteochondritis of the humeral head = Hass disease begins at 5-10 years and it is recognized 
through the deltoid hypertrophy, limitation of the joint range of motion, humeral epiphysis presents an 
inhomogeneous density, irregular contour, the joint space even if is enlarged, it is altered the growing 
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cartilage. At the glenoid level there are areas of condensing and neuro cystique. A disenchant 
osteochondrosis appears.  

Treatment: Immobilizations in 30º abduction are made, in different harnesses and orthosis. It is 
recommended Codman technique, PNF techniques, Kabat diagonals, hydro physical therapy, one needs to 
work in extension, abduction, and external rotation. The recovery is incomplete.   

-Disenchant osteochondrosis of the elbow appears at 14-15 years, only the humeral condyle is 
regarded, and through the humeral mouse joint it creates pain.  

Therapy: It is recommended special orthosis for elbow in supination and pronation. Tractions can 
be performed in supination, pronation and neuter position with the elbow at 90º, exercises of isometry on 
the triceps muscle, Möberg gymnastics, hydro-physical therapy. 

Other types of osteochondrosis. The osteochondrosis of the radial head gives functional 
impotence, spontaneous pains, the feast is in a functional position, “in the hollow of the hand”; The 
epiphysis inflammation of the second metatarsi = Köhler II ;Osteochondritis of the demi-lunar = Kieboch 
disease; Osteochondrosis or osteochondritis of the internal cuneiform= Buchmann disease; The 
inflammation of the anterior tibial process = Osgood – Shlatter disease; The inflammation of the patella 
process = Larzen – Iohansen; The inflammation of the humeral epiphysis and epicondyle; The disease of 
humeral condyle. 

The general physical therapeutic objectives for the above mentioned disorders can be grouped 
as follows: 1. educating and reeducating the posture and the body alignment and of its segments; 2. 
educating and rebuilding the corporal scheme, the laterality, the space orientation; 3. knowing the corporal 
scheme 4. development of the normal movements in the order of their appearance and of the importance 
of child’s stage; 5. changing and annulment of the  abnormal postures, reorganizing the correct posture; 6. 
learning and educating the relaxing skill in the correct and comfortable positions; 7. educating the balance, 
the equilibrium after obtaining the correct balanced positions with the control of the correct posture all 
along the movement; 8. preventing the deformities in small children, permanent amelioration (using the 
orthosis) for big children; 9. preventing, postponing  the surgical procedure using the orthopedic devices 
for the correct training and in the functional angles, and of the optimal stretching of the   NMAK 
apparatus; 10. educating the locomotion of any form and possibility until the independent walk is 
obtained, using even the walking devices; 11. the correct education or reeducating of the breathing; 12. 
educating the sensibility and proprioception; 13. using the sequential muscular groups in functional and 
correct positions. 

Methodical principles:  
� the correct position of the physical therapist towards the patient and his/her actions;  
� if the movement cannot be initial, the patient can be positioned in such manner that the gravitation 

should help the initialization of the movement or else the physical therapist should initialize it passively-
actively;  

� using in each lesson of the spatial strategy of the stabilization of the head: geocentric – orientation 
on the vertical, egocentric – the head compared to body, exocentric – head’s orientation towards an object; 
normal sequence of the movements: cranial – caudal, proximal – distal, asymmetric – symmetric; 

�  the PT’s points of manipulating represent the indicative of the direction of the movement scheme; 
in the case of hypotonic muscles, the traction and compression are maintained all along the active 
movements; 

�  in case of contracture hypertonic ligaments and muscles the stretching should be used, mostly the 
muscular stretching with the position in the maxim prolonged area of the muscle; 

�  the thermic excitants facilitate the tele-receptive, visual, hearing stimuli allow the rapid obtaining 
of the movement scheme, of the coordination; hearing represents an important factor, the voice and the 
tonus adapt to the patient’s behavior; 
 c. Hydrocephaly. It is a syndrome which appears as a consequence of the multiple factors that 
operate through pathogenic mechanisms on the child. The accumulation of the cephalic spinal liquid  
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under pressure and in excess in the anatomic cavity of the brain has the result the dilatation of this cavity 
on the account of the brain substance.  

 The primary treatment is surgical and with medicines, which ulterior adds the neuromotor and 
physical therapeutic treatment according to the established diagnosis.  

The physical therapeutic ways are chosen form the following models: Castillio Morales, Handle, 
Bobath, V. Vojta, A. Petö, M. Rood, Frenkel, Kong, Katona F. Dévényi SMG, Klapp, Feldenkrais, 
Medek, Kozjavkin; PNF techniques and H.  Kabat,  M. Knoth- D. Voss; Advanc ANR concept, Freeman, 
the ball techniques through the dynamic of the spiral, stretching techniques, „Zoli” box techniques, hydro-
physical therapy in normal bathtub and triple bathtub, Halliwick methods. 

d. Cerebral Palsy cases ( C.P.). Hemiplegia, diplegia, quadriplegia. It consists in loosing the 
voluntary mobility of half of the body, a unilateral metrical disability caused by hurting the pyramidal 
way. There is a congenital hemiplegia caused by lesions which appear prenatal, in the first 28 days, and 
represent 70-90% of Cerebral Palsy cases. It is more frequent in boys; the affected area is usually the right 
one, together with aphasia and speaking disorders.  

The recovery and the physical therapeutic treatment: Cerebral Palsy cases. The hemiplegic’s, 
dyplegic’s approach begins with global movements from the proximal areas getting down to the median 
ones (elbow, knee) and it is finalized with the distal areas (the wrist, fingers and thumb, ankle, sole 
eversion and dorsal flexion). The movement of the child in development neuro-motor treatment strategies 
(NTD- CP) is taken in consideration all of physical therapeutic known methods, but it is important to us to 
underline that, not every aspect of movement observed at this age was analyzed, understood totally, 
treated correctly from physical therapy point of view. It is important to concentrate at concepts as 
compenetrant dualism, concepts with their principles which are not only theoretical but predominant in 
clinical practice in frame of spiral and P.N.F ; cranial-caudal; proximal-distal; asymmetric-symmetric; 
stability-mobility; mobility-stability.  

Central axial strategy (had-neck-chest-basin-pelvis-limb) and balance reaction is the neuro-
physiological support of our physical therapeutic treatment program:  

� the strategy of hand and neck control;  
� the movements an control strategy of scapulohumeral and upper limbs; 
� the strategy of verticalization and the control of dorsal-lumbar spinal; 
� the strategy of the area lumbar, sacral and gluteus areas in relation with column-pelvis-hip;  
� the strategy of lower limbs, knee and ankle; 
� the strategy of hip, standing up from a chair, from kneeling position to standing and the orthostatic 

unipodalism; 
� walking with all his implications and forms (with or without splints and equipment). 

 It is indicated postures for the affected (paretic) area, global movements, right from the beginning. 
Using the massage techniques and of the passive movements are less indicated (they are contraindicated) 
because they produce spasticity without any voluntary control of the injured muscles. The physical 
therapeutic ways (described at hydrocephaly) are used on a large scale. 

e. Brachial plexus lesion. For the evaluation of the metrical restant function a test can be 
performed at the level of the brachial plexus lesion: 

Shoulder forward movement = C5 – C6; lifting and adduction of the scapula = C4 – C5; adduction 
+ lateral rotation of the extended arm = C5 – C6; abduction + backward movement + internal rotation = 
C5 – C6; adduction + backward movement + internal rotation of the arm = C6 – C8; arm abduction = C5 – 
C6; external rotation of the arm = C5 –C6; forearm flexion + supination = C5 – C6; adduction with the 
flexion of the forearm on the arm = C5 – C7; forearm flexion = C5 – C6; forearm pronation = C6 – C7; 
flexion + hand abduction = C7 – T1; flexion of the middle phalanx of the fingers 2-5 = C7 – T1; flexion of 
the phalanx thumb + thumb abduction + flexion of the fingers 2-3 = C7 – T1; opposition of the first 
metacarpus + flexion of the proximal phalanxes + extension of the middle and distal fingers 2-3 = C8 – 
T1; flexion + hand adduction = C7 –T1; flexion of the distal phalanx of the fingers 4-5 = C7 – T1; 
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adduction of the first metacarpus = C7 –T1; opposition + abduction, flexion of the finger 5 = C7 – T1; 
finger spreading = C8 - T1; flexion of the proximal phalanx + extension of the middle and distal phalanx 
of the fingers 4-5= C8 – T1; forearm flexion – 0 C5 –C6; forearm  extension + hand extension and 
abduction = C6 – C8; hand and fingers’ phalanx extension 2-5 = C6 – C8; forearm supination = C5 – C7; 
hand extension + metacarpus abduction I = C6 – C8; hand extension + thumb extension + forefinger 
extension = C6 – C8 

The physical therapy treatment 
Objectives: 1. Keeping or regaining of the functional positions of the segments of the superior 

affected limb; 2. Educating and reeducating the shoulder’s mobility and stability in all plans according to 
the anterior evaluation; 3.Educating and reeducating the elbow mobility and stability (especially in de-
flexion direction); 4.Rebalancing the muscular and ligament disorders at supine pronator levels; 
5.Educating and reeducating the prehension. 

Physical therapeutic procedures:  
� Precocious and persistent posture assuming for objective 1; Vojta reflex stimulation;  
� PNF (RS, RI, contract-relax-antagonist-contract for the muscular values 0, +2, approximation, 

stretching, hold-relax for the values 3 and over 3) or even H.  Kabat’s complete diagonals;  
� Active exercises in eased conditions (with the exclusion of the gravity, spring therapy – Guthrie 

Smith, Therapy Masters, Rocher, Baciu – using the slippery surfaces and of the skates);  
� Respiratory gymnastics;   
� Hydro-physical therapy;  
� Prehension reeducating (hook grasp,  cylindrical grasp, fist grasp, spherical grasp, palmar 

prehension, lateral prehension, tip prehension) on the Canadian board and by the means of occupational 
therapy.  

6.1.3. Hereditary diseases 
a. Lang-Down Syndrome. The evaluation the level of physical development is done with the 

Portige test which has over 300 items from different domains: socializing, cognition, language, functional 
independence, movement.  

The whole motion capacity is tested through global movements: rolling over from one side to 
another, from lying to sitting, climbing from the floor to a chair, then sitting on the chair, standing, 
independent walk, flexion-lifting in standing, forward climbing up the stairs, backward climbing down the 
stairs, imitating the movements etc. 
 Physical therapeutic objectives: 1. gaining tactile and kinesthetic information; 2. manipulating, 
prehension, stimulating the locomotion techniques: rolling, crawling, lifting in standing, crossing over the 
obstacles, throwing-catching; 3. resistance development; 4. reeducating the constant, irregular, 
diaphragmatic, equilibrium breathing between inhaling and exhaling, speaking linked breathing ; 5. mimic 
involvement. 

Physical therapy: The above mentioned active, global programs of neuromotor reeducation are 
used (in hemiplegia, hydrocephaly). 

b. Duchenne disease. The physical therapy must be permanent. The exercise and the break 
between repetitions should be carefully considered for avoiding the fatigue and the accumulation of the 
metabolites.  

Procedures: hydro physical therapy, PNF techniques, exercises at the values 2 and 3, exercises 
with eased active-assisted movements and Therapy Masters. 

c. Beiker-Kiner disease. It is the benign form of Progressive muscular dystrophy (PMD.) As 
particularities we mention persistent hypertrophies of the shanks. It appears later (2-5 years) and it is 
compatible with a relatively normal life. The muscular fatigue wins territory progressively. The first sign 
is the motor deficit which is proximal predominant in climbing up the stairs, in running. It is extended to 
the other muscles and generates amyotrophies. It can get to a generalized hypotrophy, without pain and 
force deficit.  
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The treatment is mainly with medicines. 
Physical therapy: there are used the kinetic procedures that involve the main functions and the 

entire musculoskeletal system, but without tiring the child. 
d. Progressive muscular dystrophy (PMD). It has a very slow evolution, it reaches first the area of 

scapular and pelvic belt. The patient can walk until 20 years, then he/she gets in a wheelchair, retractions 
and hypotonia appears, Gover sign, muscular fatigue and “scapula late” appears. 

Treatment objectives in PMD: 1.stabilization and maintaining of the functional level and state; 2. 
readaptation to the new conditions of locomotion and life; 3. avoiding the vicious attitudes; 4. avoiding the 
muscular contractures; 5. avoiding the fatigue in every physical therapeutic program, lots of breaks, 
maxim 6-10 repetitions; 6. breathing educating and reeducating; 7. limiting and preventing the obesity; 8. 
avoiding the degradation towards atrophy; 9. limiting inactivity during the day; 10. training the joins 
through passive movements if the patient is in a wheelchair; 11. rebalancing the agonist-antagonist 
muscles. 

Physical therapeutic procedures: 
� Stretching techniques, used very carefully and correct for each case; 
� Methods: PNF, Bobath, Klapp, ball and „Zoli box techniques”;  
� Correct postures through orthosis;  
� Hydro-thermo-balneo-therapy  in bathtub, triple bathtub and swimming pool. 

 Complementary and helping procedures: mud bath, oxygen-therapy; using the rolling chairs; 
manipulation techniques; transfer techniques from neurology; ADL and IADL. 

6.1.4. Rheumatic children’s diseases 
a. Rheumatic inflammatory diseases  
The inflammation of the joint can is noticed by volume growing, tumefaction, the periarticular 

tissue dilates, the local temperature is getting higher, the tegument becomes red, shiny, flat, and sensitive 
to touch. In 24 hours pain can appear and later functional impotence. The main lesion is the thickening of 
the synovia. There is a clear liquid in the synovial cavity, hydrarthrosis or unclear, watery, purulent liquid.  

Acute joint rheumatism( Sokolsky):  
 Therapeutic procedures: 

- The main objective is prophylaxis: hygiene, life quality, fitness, feeding. 
- The anti-inflammatory treatment: cryotherapy, polarized light – Bioptron, cabbage leaves instead 

of aspirin, rest etc. 
 -  Joint deformities can be treated with orthosis, corsets.  
Physical therapy between the accesses: PNF techniques, isometric exercises, active exercises at the 

existing muscular values, joint mobilizations with cryotherapy previously applied.  
Adjuvant therapy: massage techniques (reflex-therapy, auricular, at the hand level, on the spine), 

Bürger and Möberg therapy. 
Balneo-therapy: mud, paraffin, after the inflammation periods  
Sports: tennis, swimming, bowling, badminton. 
Contraindications: the exercises with resistance can cause pain, Bürger, Möberg therapy. 

6.1.5. Respiratory disorders 
Evaluation: the diagnostics justifies the objectives of the recuperation, the discovery of the 

dysfunctions, quantification of the dysfunction. 
Tests: the apnea, the TV, the conversation, the reading, the candle, the air bubble, the measure of 

the thoracic perimeter test.  
The physical therapy regarding the approaching of children with respiratory dysfunctions 
Objectives: 1. the science of absorbing the air (inhaling on the nose, exhaling on the mouth); 2. 

acquiring the respiratory forms and types (diaphragmatic, thoracic, sub  clavicular,  inferior and superior, 
complete respiration); 3. physical therapy for correcting of the respiratory postures; 4. muscle rebalancing 
which takes part respiration. 
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Physical therapeutic and adjuvant therapy:  procedures: 
Hydro physical therapy confers external resistance.  
Respiratory physical therapy: Wolpe relaxing technique; Oriental relaxing currents (Yoga, Zen); 

antigravity physiological relaxation (Jackobson, Schultz, Macagno); psychological relaxation (Parow, 
Anderson) 

Special programs:  Albert Haas program; Danish method Hechschemer. This method consists in: 
1. correcting the pathological curve of the neck and head coordinated with respiration; 2. correcting the 
shoulders and the back; 3. correcting the dorsal and lumbar vertebral spine; 4. correcting the pelvis and of 
its mobility form quadruped position; 5. typical reeducation of the diaphragm and the abdominal 
respiration. 

6.1.6. Pediatric traumatology 
General objectives in posttraumatic physical therapy: 1. educating and reeducation of the body 

alignment and of its segments, correcting the posture; 2. obtaining the local and general relaxation, of the 
muscular de-contracturation; inhibition of the spasticity in case of peripheral or central neurological 
component; 3. obtaining and maintaining the static-kinetic posture, adequate (tonus) for the daily 
activities; 4. maintaining and progressive growing of the motor control through mobilizations and force 
enhancement; 5. regaining the stability regarding the range of motion; 6. preventing the non physiologic  
postures and attitudes; 7. educating and rebuilding of the corporal scheme and of the laterality; 8. 
educating/ reeducating the locomotion and getting the independent walk; 9. learning and reeducating the 
prehension forms; 10. reconstructing the joint freedom.  

Affections: 
a. Head and neck lesions: if there are not any EEG modifications, any kind of treatment can be 

followed. 
 Objectives: 1. training the respiratory function: respiratory rhythm, inhaling -exhaling forms; 2. 
equalization of the length of agonist – antagonist muscles of the neck in case of the torticollis; 3. the 
posture alignment regarding the cervical physiological posture.   

Physical therapy: PNF techniques are indicated, especially stretching and in active exercises the 
initial quadruped position. During the breathing educating, the head must not be under horizontal. 

b. Cervical – scapular – humeral lesions: they separate the problems regarding the scapulas; 
clavicle, short, long kyphosis; shoulder luxations, traumatisms of the humerus, fracture of the styloid etc.     

In any clavicle problem we have to consider if the osteosynthesis took place or not. Hydro physical 
therapy is recommended as a procedure.  

Mattess test for the correct posture of the body: from standing the upper limb is lifted at 180º, after 
10 seconds the abdomen is visible through lumbar lordosis or the arm fall gently. The clavicle is examined 
by the physical therapist that gets it by its edges and moves it. 

Specific objectives: 1. superior thoracic respiratory reeducation; 2. training of the abdominal 
muscles, of the healthy upper limb and from the lower extremity/part downwards; 3. relaxing of the neck, 
and of the scapular belt; 4. progressive growing of the muscular force and regaining of the physiological 
joint amplitudes. 

Physical therapy: not the entire upper limb participates in the exercises (flexed elbow, joined 
hands), leaning exercises from quadruped position, swimming movements from ventral lying or from 
quadruped position with an arm, or from knee with the body bended over the thighs.  

There are no elongations, but approximation in the upper limb dislocation, the same as for 
humerus fractures. Different ball exercises can be performed. Exercising from lateral dorsal and ventral 
lying, from sitting with slightly abducted upper limbs. Isometric exercises, PNF techniques, Polchen 
technique, Klapp method and Möberg technique. Swimming and riding the bike with the upper limbs is 
also recommended.  

c. Lower limbs’ lesion: they are born or acute lesions (accidents, traumatisms) and gained lesions. 
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Specific objectives: 1. growing of the muscular force, especially of the muscular groups of the 
pelvic belt and thighs; 2. growing the force of the big, gluteus medius, and tensor fasciae latae, quadriceps, 
sural triceps. 

Physical therapy: It is indicated the mobilization and daily working of the inferior limb and 
especially of the hip joint in every directions and axes of movement. In the case of the flat foot the main 
objective is balancing the muscles and ligaments from the tibial-tarsal area with orthosis. 

Procedures:  
� Maigne manipulation techniques the movements of manipulation and fixation simultaneously with 

stretching: the calcaneus pulled, then the eversion is maintained for 30 sec. – 2 min.;  
� PNF techniques;  
� active exercises with and without resistance 
� backward riding on the tricycle is recommended; 
�  the scooter can be pushed with the affected limb, ball games, orthosis. Crossed legged position is 

indicated or horse riding or any other object from the gym room; 
�  learning the DLA, how to dress so that psoas-iliac muscle should work in case of the congenital 

dislocation of the hip, how to take the shoe on in case of the congenital flat foot; In case of the flat foot it 
is necessary to wear correcting orthopedic shoes;  

� The family is taught how to move the children, how to do different activities for the secondary 
prophylaxis.     

Contraindications: long walking exercises especially for children with the congenital dislocation of 
the hip. One leg standing is not indicated. 

d. The vertebral spine and thorax lesions:  
Specific objective: 1. Permanent strengthening in intrinsic balance of the paravertebral muscles, of 

the entire spine muscles, over and under the inflamed area.  
 Physical therapy: 

Procedures: Klapp, Schrot, Cotrel, Vojta tecniques; Swimmin. Riding the bike, relaxing 
techniques(yoga). Sports that allow the spine mobility, but do not force it. More serious deficiencies 
anappear: kyphosis, kypho-lordoses, kypho-scolioses. 

Contraindications in Scheuermann disease: jumping, sudden bending, standing in the one’s head or 
hands, forward and backward rolling, , cylinder, prolonged standing and walking, carrying heavy weights 
in the hand.  

e. Pigeon breast . Physical therapy: respiratory exercises, stretching technique, Klapp, 
Niederhoeffer-Eggidi method, are recommended. Swimming and yoga can be practiced. It can be used 
spring therapy, Guthrie Smith therapy (bows and extensors), massage techniques (reflex, Shiatsu). 

General methodical indications for the physical therapy for children :  
� The physical therapist should follow the time between the main hours of eating, before and after the 
kinetic program. This should be approximately with an hour before and with an hour after having lunch;  
� If the child is very small, but without the diaper, you should wait for solving of all physiological 
problems; 
� The treatment should be individual; 
�  Parents should not necessarily be present at the therapy; 
�  It is important to gain awareness and self control of the movements;  
� The physicians, the specialists and family must be consulted on the evolution and the progresses of the 
child or on the apparition of the eventual complications. 
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6.2. PHYSICAL THERAPY IN SURGERY  
 

Objectives: 
• Acquiring theoretical and practical knowledge as complex as possible regarding: 

diagnoses, methods of clinical and functional evaluation, objective and subjective ones; 
modalities of functional rehabilitation through physical therapy: means, methods , 
techniques 

• Selection of the most adequate rehabilitation methodology considering: diagnosis, severity 
and stage of the disease, associated diseases, family and personal antecedents 

• Individualized (for each patient) practical usage of the acquired knowledge through: 
clinical-functional evaluation, structuring the general and specific rehabilitation objectives, 
elaboration of pre and post surgery rehabilitation programs. 

 
Contents: 

 6.2.1. Lung surgery 
  6.2.1.1. Diagnoses that require surgical intervention 
  6.2.1.2. Surgical interventions 
  6.2.1.3. Post-surgery deficits 
  6.2.1.4. Physical therapy 

6.2.2. Cardiac surgery 
  6.2.2.1. Diagnoses that require surgical intervention 
  6.2.2.2. Percutaneous transilluminal coronary angioplasty (PTCA) 
  6.2.2.3. Post angioplasty kinetic rehabilitation  
  6.2.2.4. By-pass and Pacemakers 
  6.2.2.5. Kinetic rehabilitation in cardiac interventions 

6.2.3. Abdominal surgery 
  6.2.3.1. Diagnoses that require surgical intervention 
  6.2.3.2. Surgical interventions 
  6.2.3.3. Kinetic rehabilitation in abdominal surgery 
  6.2.3.4. Caesarean section/operation 
  6.2.3.5. Physical therapy of the woman after child birth through caesarean section 
 

Key words: surgical intervention, pulmonary, cardiovascular, abdominal, physical therapy. 
 

6.2.1. Pulmonary/lung surgery 
6.2.1.1. Diagnoses that require surgical intervention: Mediastinum syndrome; Bronchial-

pulmonary suppuration; Post-tuberculosis syndromes; Diaphragmatic syndrome; Diaphragm diseases; 
Diaphragmatic hernias; Bronchial-pulmonary cancer; Benign tracheal-bronchial-pulmonary tumors; 
Pleural tumors; Pulmonary tuberculosis. 
   6.2.1.2. Surgical interventions 
 Pleurectomy with drainage – minor surgical intervention which consists in approaching the pleural 
cavity by introducing a drainage tube. 
 Indications: in the pleural empyema from the beginning or in the rebellious one to treatment by 
punctures and lavage, with repercussions upon the patient’s general condition (purulent pleurisies 
accompanied by cardio-respiratory insufficiency, with pleural-bronchial fistula, pleural empyema of 
necessity with pleural-cutaneous fistula, pleural emphysema with thick pus and cloasonings with 
resistance at antibiotics of the microbial flora from the pleural liquid); in the dragging liquid pleural 
gatherings of pleurisies type of varied etiologies (neoplasic tuberculosis, etc.) which do not give in to 
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medical treatment and which create cardio-respiratory unbalance; in thoracic-pulmonary traumatisms such 
as the haemo-pneumothorax of the big cavity which generates respiratory insufficiency and the 
haemothorax which cannot be set by repeated evacuating punctures; in pneumothorax in the case when 
after 2-3 exuflations, the positive inter-pleural pressures are maintained, in the relapsing one and in the 
simultaneous bilateral one. 
 Surgical technique: the simple technique with Monod trocar; the technique of minimum 
pleurectomy with Pezzer tube; Konig pleurectomy with rib resection; the drainage technique with two 
drainage tubes. The positioning of the drainage tube can be made on various levels: on the posterior 
axillary line above the phrenic centre; 4th intercostal space; in the suspended bags, after localizing the bag: 
anterior, axillary, in the most declive point; in the cloasonated multiple bags, there are necessary 2-3 
drainage tubes in order to drain each bag separately. 
 The maintenance period of the drainage tube varies according to the pleurectomy indication. 
 Autonomous pulmonary decortication – the election surgical intervention which has as objective 
the total removal of the pleural bag with the release of the lung on all sides, including the fissures and the 
regaining thoracic-pulmonary mobility, improving thus the cardio-respiratory function. 
 Indications: organized post-traumatic haemothorax, tubercular and non-tubercular chronic 
empyema, chronic serofibrinous pleurisies, relapsed spontaneous pneumothorax, post-surgery empyema, 
massive pachypleuritis with or without calcifications. 
 Decortication technique. Patient’s position: lateral decubitus on the healthy side with the upper 
limb of the diseased side lifted in order to enlarge the intercostal spaces. For the same purpose, a sand bag 
is placed under the thorax. The lower limb of the healthy side is flexed. The patient is immobilized with a 
belt at the coxal bone level and with two sand bags on the lateral sides. The approaching way is posterior 
lateral thoracotomy, the incision going from the posterior under the tip of the scapula to the extreme edge 
of the great dorsal. After the tegument incision, there will be sectioned the great dorsal, the great indented 
and the anterior fascicles of the trapeze and rhomboid muscle. The thorax penetration is usually made 
through the rib bed (R5-R6) which is deperiosted on the inferior edge and internal face following the Brock 
procedure. In the case of patients aged over 40, a two centimeter fragment is resected from the rib’s 
posterior arch. When the intercostal spaces are decreased because of the retraction process, the entire rib is 
being resected. Thoracotomy through the intercostal space is possible when the parietal changes are not 
too big. Lateral posterior thoracotomy provides good illumination on the anterior and posterior. 
 Pulmonary decortication associated with other surgical interventions is directed both to the pleural 
bag and to certain associated lesions from the pulmonary parenchyma:  

- with the surgical treatment of the pleural-bronchial fistula can be achieved by suturing the fistula, 
with typical pulmonary resections or with atypical pulmonary resections with UKL 60 apparatus 
(mechanical resections); 

- with exeresis (pleuropneumonectomy, lobectomy, segmentectomy or segmental resection) has 
indications in associated pleural bags with lesions in the pulmonary parenchyma; 

- with classical thoracoplasty or Björk osteoplastics has indications in empyemas in which the 
parenchyma, losing its elasticity, cannot eliminate the thoracic cavity remained after decortication; - 
with exeresis and thoracoplasty (Monod’s triple intervention) has as purpose the elimination of the 
empyema bag by decortication, of the pulmonary lesion by exeresis and the elimination of the remaining 
cavity by thoracoplasty. 
Pleuropneumonectomy is indicated in the case of destroyed pleurae and lung. 
 6.2.1.3. Post-surgery deficits 
 Respiratory deficits – very diverse – represent the major objective of rehabilitation. 

1. Bronchial-alveolar loading with secretions because of: the anesthetics which can affect the 
motions of cilia, on one hand, and, on the other hand, the surgical stress itself that can cause a neuro-
vegetative reaction which results in hyper secretion and bronchial spasm. 
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2. The impossibility to cough of the thoracotomized patient, just like immobilization to bed, 
aggravates the retention of bronchial secretions. 

3. The deterioration of thoracic mechanics is a “normal” consequence of thoracotomy during 
which a series of muscles are sectioned (trapeze, great rhomboid, great dorsal, indented) and of muscular 
inhibition (of intercostals and even of the respective hemi diaphragm). Pain also contributes to the 
deterioration of the ventilator mechanics. This hemi diaphragm deterioration leads to ventilation 
disturbances, thus “mute zones” ventilator could appear in partial resections.  

4. The possibility of appearance of metabolic degradations with atrophy determined by muscular 
activity suppression. This muscular dysfunction of the operated hemi thorax leaves its musculature 
unbalanced which, by traction, can favor spine deviations. 

5. In time, a stiffer thorax will be noticed with a fibrosis process, with the thickening of soft parts, 
with stiffness of costal-vertebral and costal-sternum articulations. All these aspects create the morpho-
pathological layer of a restrictive syndrome, which can overlap RVD caused by an eventually large 
exeresis. 

6. Paradoxical breathings of both the diaphragm and the thorax are often met after surgeries. 
7. Phrenic affection paralyzes the hemi diaphragm, which will rise while breathing in and will 

lower while breathing out. Similarly, observing the thorax, it can be noticed that while breathing in, it 
retracts in order to enlarge itself while breathing out. The cause is the variation of endo-thoracic pressures. 
The swing of the mediastinum can also have a role in it (after pneumonectomy). 

8. Pain is felt in the entire operated hemi thorax and even in the entire thorax, advancing towards 
the neck and shoulder. It is settled in: the thoracic structures, teguments, muscles, nerves, bone. 
Sometimes there are added pains produced by costal vertebral distortions or even sprains determined by 
the traction of retractors during surgery. These articular phenomena may be cause of late post-surgery 
pains as well. Late pains can also be caused by the rough scar with adherence to the profound plan or with 
neuroma. In the cases of left pulmonary exeresis, gastric pains can be encountered by stomach distortion, 
produced by the hemi diaphragm ascent. 

9. Thoracic surgical interventions can determine, in patients predisposed to the algo-neuro-
dystrophic syndrome of the homo-lateral, unipolar or bipolar upper limb (Steinbroker syndrome). The 
apparition of the algo-neuro-dystrophic syndrome is announced by the extension and intensification of 
pain in the shoulder and eventually in the hand. Because of the new post-surgery relations, a serous (new 
formation – neobursa) is formed between the shoulder blades and the costal grid which becomes easily 
inflamed causing pain. 

10. Vertebral static disorders. Most thoracotomized patients suffer later more or less important 
spine deviations. 

a). Exeresis determine scoliosis with concavity towards the operated side. Their basis would be: 
fibrous phenomena retractile from the operated thorax, parietal pain, muscular unbalance. 

b).Thoracoplastyes lead to: scoliosis with concavity towards the healthy side. Scoliosis following 
thoracoplastyes are more severe, being probably determined by the insufficiency of the lateral-cervical 
muscles, deprived of their costal insertion. The head position is like in a torticollis, forcing the cervical 
and upper dorsal spine in a correction movement of the head position deforming the spine in “bayonet”. 

Spine static deformation contributes to the increase of post-surgery respiratory functional 
disorders. 

11. Scapular deficit. Most surgical interventions from the tubercular pathology are directed 
towards 1/3 of the superior thorax, affecting the scapular belt, causing sometimes long term severe 
dysfunctions (locked shoulder). Sectioning the great indented, in high exeresis, damages the scapular-
costal gliding plan, blocking the motion of the scapula. In thoracoplastyes that include the 7th rib, the 
shoulder blade support plan disappears, fact which severely affects the shoulder function. Immobilization 
alone leads to stiffness in the gleno-humeral joint. 
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Pain at every movement is the early sign of scapular-humeral periarthritis, which appears right 
after surgery. The evolution is towards blocked shoulder or shoulder algo-neuro-dystrophy. The muscular 
force of the scapular belt is compromised because of the muscle sectioning: great indented, great dorsal, 
rhomboid, trapeze, as well as because of immobilization atrophy. The result of muscular hypotonia and 
hypotrophy is reduced arm abduction and adduction, and the shoulder blade gets the aspect of “scapula 
alata”. 

6.2.1.4. Physical therapy 
Objectives and means: 
PRE-SURGERY: 1. Evaluation of breathing type. A correct breathing assumes the use of the 

entire abdominal-thoracic structure; 2. Teaching and using certain relaxation elements: Jacobson, Schultz, 
Parow and Macagno; 3. Teaching and educating correct breathing: directing the air at the level of the 
superior airways in breathing in and/or out, becoming aware of the separate, thoracic and abdominal 
breathing movement, as well as of the breathing on thoracic dials – apical, lateral-inferior, posterior-basal, 
anterior-basal etc. with counter resistance opposed by the physical therapist’s hands; self-awareness with 
control in front of the mirror; 4. Educating the abdominal-diaphragmatic breathing, as well as the uni-
lateral hemi thoracic breathing for the thorax to be operated; 5. Evacuation of bronchial secretions by: 
assisted and independent bronchial drainage postures (with emphasis on the remaining homo-lateral lung), 
educating coughing with the help of “huffing” type breathing and coughing by breathing out with the open 
glottis, following a slow and deep abdominal-diaphragmatic breathing in; 6. Toning up the musculature 
synergic to the one to be sectioned during the surgical intervention through medical gymnastics – exercise 
programs with emphasis on a correct breathing; 7. Increasing articular mobility, especially the costal-
vertebral, costal-sternum and scapular-humeral ones (for the surgical approach of the thorax); 8. 
Reestablishing the effort capacity: effort test and structuring an individual effort training program: apnea, 
walking or cycloergometer. 

IMMEDIATELY POST-SURGERY: 1. Bronchial disobliteration and for the surgical intervention, 
evaluation of the sanguine secretion from the emptied space. The disobliteration techniques are repeated 
every three hours: posturing; “huffing” type breathing technique; compressions and decompressions of the 
emptied space; 2. Calming down pain – imperiously necessary because they determine or aggravate 
restrictive dysfunctional effects - through: posturing; massage, repeated 5-6 times a day – smoothening 
and frictions on the areas around the bandage (neck; shoulders; arms) as well as on the opposite hemi 
thorax; 3. Correction of the vertebral static, necessary because the patients’ tendency is to lie bent 
laterally, closing the diseased side: repositioning in bed at least twice a day and correcting the wrong 
sitting positions, standing or walking; 4. Prevention of scapular belt stiffness without which capsular 
retraction is almost a rule: positioning the upper limbs; passive mobilizations of the shoulder twice a day; 
active mobilizations; medical gymnastics; 5. Amelioration of venous return circulation and prevention of 
post-surgery thrombophlebitis: positioning of lower limbs; their mobilization (flexion, extension and 
circumduction) 5-6 times per hour, isometric contraction of quadriceps and large buttocks, triple flexions 
(hip-knee-foot); massage (sole and shanks). 

EARLY POST-SURGERY (transition period between the immobilized to bed patient and the so-
called “cured” patient from the surgical point of view, when, clinically, the respiratory deficit dominates 
and pain and problems connected to spine and shoulder mobility are still present): 1. Fighting pain, which 
is not so intense anymore, yet maintaining itself, continues with exacerbations to the tendency of opening 
the hemi thorax, to torsion , coughing, to scapula mobilization: massage of the entire hemi thorax, 
approaching the plague area as well – teguments’ “take off” massage; 2. Recovery of the respiratory 
deficit and fastening the pulmonary re-expansion. The initial danger of bronchial loading with the 
impossibility of evacuating the secretions has been overcome, still remaining the necessity of 
accomplishing a good bronchial drainage. The rehabilitation focus at this moment is represented by the 
restoration of ventilation as normal as possible: control and coordination of the respiratory flux (emphasis 
on breathing out); training the inferior thoracic and abdominal breathing, meaning far from the operated 
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area (execution: from dorsal decubitus or sitting position with counter resistance opposed by the physical 
therapist). In time the patients are asked to do respiratory exercises from positions of opening of the 
operated hemi thorax, the respiratory amplitude will increase progressively, the patients also using the 
hetero- and homo-lateral decubitus postures; fighting the ventilator compensation tendency of the other 
hemi thorax by posturing (lateral decubitus), blocking the breathing by hand in order to make more 
difficult the amplitude of the respective hemi thorax, or visual control in front of the mirror; 3. 
Strengthening the respiratory musculature by movements against resistance (manual pressure, with girth, 
sand bags etc.); 4. Correction of the static and scapular deficit by: ameliorating pain (massage and 
eventually physic-therapy); educating a correct trunk posture; capsule-ligament stretching maneuvers. 

LATE POST-SURGERY: The emphasis is laid on recovering the respiratory function: 1. During 
the first stage there will continue the analytical exercises of inferior abdominal-thoracic breathing 
reeducation, progressively increasing the resistance opposed to the respiratory movements. The focus will 
be on breathing in; 2. Progressively a harmonious, natural, automatic breathing will follow, as proof of 
respiratory dysfunction rehabilitation or of a permanent establishing of a functional respiratory level 
adjusted to the needs of the body, although the patients remain restrictive; 3. The last issue to be 
emphasized is training for effort. The patients’ loss of effort capacity occurs gradually during the 
evolution of the disease, the operation accentuating this phenomenon. 

 
6.2.2. Cardiac surgery 

6.2.2.1. Diagnoses that require surgical intervention: Valvulopathies; Pericardiac disorders: 
Ischemic cardiopathy; Aneurisms: Peripheral arterial disorders; Venous disorders; Sinoatrial node 
dysfunction; Av leading disorders; Atrioventricular disorder; Asymptomatic (silent) ischemia; Fibro-
muscular dysplasia; Thoracic aperture compression syndrome; Sinoatrial and atrioventricular block; 
Diseased sinus syndrome. 

6.2.2.2.   Percutaneous transilluminal coronary angioplasty (PTCA)   
PTCA is a widely used method of myocardium revascularization in patients with symptoms and 

signs of ischemia caused by moderate stenosis of epicardial coronary arteries, on one or two vessels and 
even in some patients with tri-vascular disease, providing more advantages than surgery. 

Technique. A flexible guide-probe is progressively introduced into a coronary artery and crosses 
the stenosis which must be dilated. Then a mini-catheter is progressively introduced with a balloon over 
the guide-probe to the stenosis level, the balloon being repeatedly blown up, until the stenosis is decreased 
or eliminated. Developing a series of flexible guide-probes, narrow probes with balloon and probes with 
balloon which allow the coronary flux during blowing up, has helped to reduce complications, to approach 
lesions more distally and to dilate more complex stenosis. In medium stenosis which affect the epicardial 
arteries with a diameter smaller than 3 mm, a tubular metallic stent can enlarge the interior of the dilated 
stenosis in order to obtain a smaller or no residual stenosis and to reduce the incidence of its reappearance. 

Indications: pectoral angina, stable or instable, which is accompanied by ischemia signs at an 
effort test; dilatation of native coronary artery stenosis and of by-pass grafts in patients who present 
recurrent angina after coronary surgery; patients with recent total occlusion (in the past 3 months) of a 
coronary artery and severe angina. Successful angioplasty is less invasive and less expansive than 
coronary surgery, usually requiring only two days of hospitalization, allowing the resumption of active 
and professional life. 

LASER ANGIOPLASTY: - the lesion is “burnt” with a laser fascicle. 
6.2.2.3. Post angioplasty kinetic rehabilitation  
Methodical indications: 
1). The post angioplasty patients’ rehabilitation begins with a maximal effort limited by symptoms 

test (after 2-5 days) → classification in three categories: 
- patients with DP (double product) under 14,000, big MAD (myocardial aerobic deficit), 

important FAD (functional aerobic deficit) → limited possibilities to increase the effort capacities, 
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because of the impossibility to increase the myocardial oxygen intake. The main objective is: to continue 
avoiding the de-conditioning, using simple rehabilitation programs on a period of 6-12 weeks. 

- DP between 15,000-30,000, but FAD is more important than MAD → greater possibilities to 
increase the effort capacities. The main objective is: to reduce as much as possible the percentage 
difference between MAD and FAD, in the ideal sense of their overlapping, by reducing FAD to the value 
of MAD. The intensity of the physical training (6-12 weeks) may be the bigger as the achieved DP is 
bigger (physical therapy is identical with post IMA rehabilitation) and the bigger the difference between 
FAD and MAD is, the more the effort capacity through physical therapy increases. After this period, the 
patients will pass to the 3rd phase of IMA rehabilitation. 

- DP is over 14,000, but FAD and MAD are close to each other, or even overlapping → they 
cannot increase their effort capacity by physical training, or it increases but very little (the patients had 
constant physical activity before). The main objective is: maintaining the physical capacity which is at risk 
to deteriorate by the limitations imposed by angina crises. The kinetic program from IMA 3rd phase will 
be used, but, at least for a few weeks, it should be carried on in institutional environment, being possible 
to be continued unsupervised afterwards. 

2). In all cases, the patient will come back in 3-6 months and lately annually to cardiology in order 
to take the ET (effort test) which should prove the persistence of the angioplasty’s results or should show 
the necessity to repeat it. 

Objectives: In the case of patients with severe MAD, the only purpose is to maintain the existent 
effort capacity; the decrease of the cardiac labour for a certain effort level by ameliorating the peripheral 
use of oxygen; to reduce as much as possible the difference in percentage between MAD and FAD, in the 
ideal sense of their overlapping, by reducing DAF to the value of MAD; to increase the maximal effort 
capacity (VO2Mx) until the installation of the angina threshold; to develop coronary circulation; to 
prevent peripheral venous stasis and phlebo-thrombosis; to obtain certain psychological effects: regaining 
self-confidence, fighting anxiety in the resumption of professional activity and in solving every day 
problems. 

Methods and means: The adjustment of physical training to the level of the patients’ functional 
capacity is done identically with post IMA adjustment; relaxation and breathing facilitation postures from 
all usual positions: dorsal and lateral decubitus, sitting in bed with posterior support, anterior support (a 
small table), on the edge of the bed, sitting on chair: with posterior, anterior (a table) support, standing: 
with posterior support, anterior support (a table a wardrobe etc.), lateral support; relaxation elements and 
methods; back massage, especially of the thorax in which maneuvers with relaxing character predominate 
(effleurage, frictions, vibrations), of the pre-cordial area and extremities; lower limbs exercises performed 
in passive-active form with reduced amplitude and without muscular contraction, easy active exercises in 
bed accompanied by breathing; assisted and independent respiratory reeducation from decubitus, 
standingand walking; daily hygienic gymnastics which consists of series of physical exercises under the 
form of trunk and limb movements of low and medium intensity, of breathing and abdomen toning up 
exercises. These exercises can be performed from decubitus, sitting or standing positions, their rhythm 
will be slow and coordinated with breathing; training to increase the effort capacity: walking, rolling 
carpet, bicycle; strolls, entertainment activities. 

 6.2.2.4. By-pass and Pacemakers   
Aorto-coronary: It is applied if the coronary stenosis is distal and the distal vessel is permeable. 

The most frequent are: by-pass through the saphena vein between the roots of the aorta and the coronaries 
situated under the thrombosis. Technique: the obstructed area is shunted using a conduct (either own 
blood vessels drawn from other areas, or synthetic material, or processed animal origin vessels – bio-
prostheses) which connects the area above the obstruction with the one under the obstruction; the 
intervention is conditioned by the existence of an unaffected wall in the areas where the heads of the 
conduct will be sewed.. 
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Indications: Severe AP which does not respond to treatment; unstable AP; patients with 
progressive myocardial ischemia and with trunk stenosis of left coronary artery or with stenosis on several 
coronaries. 

Disadvantage: the aggressiveness of the method leaves a coronary lesion which may evolve 
towards thrombosis.  

Coronary with graft – in the case of this procedure, a segment of a vein (usually the safena,) is 
used to form an anastomosis between the aorta and the coronary artery, distally from the obstructive 
lesion. As an alternative, it can be made the anastomosis of one or both internal mammary arteries with 
the coronary artery, distally from the obstructive lesion. 

Pacemakers. External energy sources can be used to stimulate the heart when certain disorders in 
the formation and/or conduction of impulses lead to symptomatic bradyariyhmia. The stimuli can be 
applied at the atriums and/or ventricles level. The pacemakers are of two types: asynchronic, with 
independent fix rhythm; synchronized by atrium or ventricle activity. Nowadays, It is currently the 
“demand” synchronized type which, on a usual rhythm of over 70-75 beats/minute, is inhibited by 
ventricular electric activity, and in case of reduction of this frequency or in case of pauses, it begins to 
work. 

Temporary cardio-stimulation – it is usually applied in order to stabilize the patient before 
permanent cardio-stimulation, or when bradycardia settles in suddenly because of a reversible cause such 
as ischemia or medicine toxicity. Temporary stimulation is usually made by placing transvenously an 
electrode-catheter at the level of the right ventricle apex, connected to an external generator. The 
appearance of an external trans-thoracic cardio-stimulation system may replace trans-venous stimulation 
for some selected patients. 

Permanent cardio-stimulation – is applied in treating permanent or intermittent symptomatic 
bradycardia, unconnected to a self-limiting precipitate factor or in treating infra-nodal, documented blocks 
AV 2nd or 3rd degree. The permanent pacemaker is usually introduced through the subclavian or cephalic 
vein and it is positioned at the level of the right auricle in the case of atrium stimulation, and at the right 
ventricle apex in the case of ventricle stimulation. The probe is then connected to the pulse generator 
which is placed at the level of a sub-cutaneous pocket situated in the sub-clavicle area. Epicardial 
electrodes are applied in the following situations: when trans-venous access cannot be achieved; the 
thorax is already open, for example, during heart surgery; a proper endo-cardiac placement of probe 
cannot be made. 

 6.2.2.5. Physical therapy rehabilitation in cardiac interventions              
 Generally, after a cardiac surgical intervention, because of the approach way, similar with 

pulmonary surgery, the same types of deficits are recorded. Physical therapy will consider the 
amelioration/recovery of these deficits taking into account the pathologic modifications induced by the 
basic disorder which required the intervention and type of the used intervention. 

In the case of a cardiac transplant, the patient’s particularities are: 
- CF (cardiac fervency) in resting of the de-enervated heart is generally higher than of the healthy 

heart; 
- CF is adjusting slower to effort, it does not reflect so truthfully anymore the physical effort 

intensity and the return to CF in resting is slower (up to 20 minutes). 
- at the end of maximal effort, the transplant has an inferior CF to the maximal thoracic one; 
- the onset of anaerobe metabolism is more precocious; 
- the ventilator efficiency is low; 
- moderate rejambment imposes the reduction of training intensity and severe rejambment implies 

the cease of the training. 
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Objectives and means: 
RULE: the rhythm of each post-surgery phase is modulated according to the patient’s condition. 

The physical therapy sessions will be short, not to tire uselessly the patients. Their duration will be of 
approximately 10 minutes, 4-5 times per day. 

FIRST PHASE. 
PRE-SURGERY: 1. Presentation of general information regarding the surgical intervention, 

medium hospitalization period, place and role of physical therapy in rehabilitation (what physical therapy 
is, principles, methods and means); 2. Evaluation of breathing type; 3. Learning and use of certain 
relaxation elements (Jacobson, Schultz, Parow and Macango); 4. Prevention of micro-atelectasis by 
teaching, respectively educating correct breathing (directing the air at the level of superior airways in 
ample and slow breathing in and/or breathing out; becoming aware of the separate, thoracic and 
abdominal respiratory movements, as well as of breathing on thoracic dials: apical, lateral-inferior, 
posterior-basal, anterior-basal etc. with counter resistance opposed by the physical therapist’s hands; self-
awareness with control in front of the mirror); 5. Education of abdominal-diaphragmatic breathing, as well 
as of hemi thoracic unilateral breathing from decubitus, sitting, standing and walking; 6. Evacuation of 
bronchial secretions (postures of assisted and independent bronchial drainage; education of coughing – 
“huffing” type breathing; superficial breathings in and out through the mouth, progressively becoming 
deep, like a pant, achieved by mobilizations, especially thoracic ones; deep breathing in and gapping, 
interrupted breathing out, by successive abdominal contractions (breathing out resembles with the process 
of steaming the glasses when we want to wipe them), coughing by breathing out with the open glottis, 
consecutively with a slow and deep abdominal-diaphragmatic breathing in; 7. Toning up the musculature 
synergic to the one that is to be sectioned during the surgical intervention (medical gymnastics in exercise 
programs with emphasis on a correct breathing); 8. Increase of articular mobility, especially the costal-
vertebral and scapula-humeral ones (for the surgical approach of the thorax); 9. Reestablishing the effort 
capacity (effort test limited by symptoms; structure of an individual effort training: apnea, walking); 10. 
Reeducation of anxiety: learning and use of certain relaxation elements and sportive therapy. 

IMMEDIATE POST-SURGERY (day 1-3-5) 
After the intervention, the patient is admitted into the intensive care unit for a few days, according 

to the evolution of the haemodynamic parameters. Patients with cardiac transplant present an intensely 
perturbed haemodynamic, along with the increase of systemic and pulmonary vascular resistances, they 
often present renal insufficiency, liver stasis, ascites and often cachexia. Cardiac insufficiency signs are 
not rare during the first days post-surgery. After the cardiac transplant a major respiratory insufficiency 
may occur within a pulmonary edema, leading to hypoxia and to the necessity of assisted ventilation. A 
precocious rejambment or a pulmonary infection may prolong the stay at the intensive care. 

1. Evacuation of sanguine secretion from the emptied space and bronchial disobliteration every 
three hours (relaxing and breathing facilitating postures from dorsal decubitus, lateral and sitting in an 
armchair; assisted and independent bronchial drainage; education of coughing: “huffing” type breathing, 
compressions and decompressions of the emptied space in order to help secretion evacuation); 2. Calming 
down pain (posturing; back massage, especially of the thorax, in which the maneuvers with relaxing 
character predominate – effleurage, frictions, vibrations – of the pre-cordial areas and of extremities, 
repeated 5-6 times a day; relaxation methods); 3. Correction of vertebral statics (repositioning in bed at 
least twice a day; correction of wrong sitting positions, of standing and walking – day 2-3 post-surgery); 
4. Prevention of articular stiffness by positioning; passive mobilizations (twice a day); active 
mobilizations and medical gymnastics exercises; 5. Amelioration of venous return circulation and 
prevention of post-surgery thrombophlebitis (lower limbs positioning; leg mobilization from decubitus 
and sitting position – flexion-extension and circumduction – performed 5-6 times a day, isometric 
contractions of the quadriceps and of the great buttocks, triple flexions – hip-knee-foot); massage (sole 
and shanks); 6. Recovery of respiratory deficit by respiratory reeducation; 7. correction of the static and 
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scapular deficit by: pain amelioration (massage and eventually physic-therapy); education of a correct 
trunk posture; capsular-ligament stretching maneuvers. 

Methodological Indications : The training period will be of 12-18 minutes, with a 15-30 W loading 
(EKG monitoring); the following sessions, still of low intensity, will be longer and longer; the 
rehabilitation program will be adjusted according to each patient’s particularities; before release from 
hospital, a cardio-respiratory assessment will be made to the patient through a symptom limited effort test, 
measuring the respiratory and metabolic parameters. 

EARLY POST-SURGERY (day 3-5-7): 1. Prophylaxis of decubitus complications; 2. Fighting pain 
(“take off” massage of the entire thorax teguments); 3. Recovery of the respiratory deficit and fastening 
the pulmonary re-expansion (control and coordination of the respiratory flux, with emphasis on breathing 
out); training inferior thoracic and abdominal breathing (execution: from dorsal decubitus, sitting, 
standing with counter resistance opposed by the physical therapist); walking with control of a correct 
abdominal-thoracic breathing and coordination of respiratory breathing; 4. Toning up respiratory 
musculature by movements against resistance (manual pressure, with girth, sand bags etc.); minimal 
programs of medical gymnastics; 5. Correction of the static and scapular deficit; 6. Evaluation of the effort 
capacity (early symptom limited ET or sub-maximal – walking, bike riding; initiation of an effort training 
program). 

LATE POST-SURGERY (day 7-12-14): The emphasis will be laid upon the recovery of the effort 
capacity in order to readjust the patient to social-professional life (analytical exercises of reeducation the 
abdominal-thoracic breathing, progressively increasing the resistance opposed against the breathing 
movements). Focus will be on breathing in; structuring a medical gymnastics program, taking into 
consideration the anterior objectives to increase the patients’ physical condition; effort training: walking 
and/or ergonometric bicycle riding. 

Second Phase: After leaving the cardiac surgery clinic, the patients have a 3-4 weeks training 
period. This transition period allows them to return to the autonomy of doing physical exercises; 
Amelioration of aerobe capacity; Better adjustment of muscular sanguine debit to the requirements of 
active muscles; Returning to a normal arteriolar vasodilator capacity; Limitation of muscular atrophy and 
bone demineralization; Increase of effort capacity; Decrease of diastolic arterial pressure and of cardiac 
rate at the same effort level. 

Means: respiratory education; medical gymnastic program; relaxation exercises; effort training 
(10-20 minutes) repeated 2-3 times a day; field cure, jogging. 

Third Phase: It contains all measures that have as purpose the long term maintenance of the 
benefits obtained during the previous phase. In this phase, the patient has enough aerobe capacity to carry 
on a normal life, both professionally and socially. 

Means: training programs, periodically checked by the physical therapist; sportive games, being 
avoided those which require intense effort or have a very fast rhythm, not allowing a good cardio-vascular 
adjustment (judo, wrestling, football, basketball, rugby); 30-60 minute daily walking, with an average 
speed of 5 km/h; jogging. 

Methodological Indications: three sessions per week are indicated over a longer period of time 
compared to the other operated cardiac patients (40-60 sessions); the warm up is progressive and slow; 
maximum effort during training will not be over 60% of the maximal aerobe capacity, alternating the 
intensity of exercises; during the recovery period the effort will be 30-40% of the maximal oxygen intake; 
the immunosuppressive treatment with cyclosporine often leads to TA increase and requires the use of an 
anti-hypertensive medicine. 
 

6.2.3. Abdominal Surgery 
Abdominal surgical interventions also produce important ventilator dysfunctions, decreasing 

pulmonary volumes and increasing the closing volume. Causes are: presence of pain which limits the 
abdominal musculature movement → blockage of abdominal breathing and use of thoracic breathing only 
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as well as blockage of diaphragm mobility → incapacity to breath out profoundly which, on its turn, 
affects breathing in. 

Normally, the deficits last 5-6 days after surgery, but in the case of abdominal musculature 
sectioning (transverse, oblique or straight abdominal) and the patients’ overprotecting the plague (lack of 
an early mobilization), the ventilator deficits become prolonged and even aggravate. 

Any surgical intervention induces after surgery (because of the anesthetic) facilitated bronchial 
loading and decrease of elimination capacity because of the impossibility to cough with the help of the 
abdominal-diaphragmatic muscles. 

6.2.3.1. Diagnoses that require surgical intervention 
Diseases of the esophagus:  esophageal cysts,  esophageal diverticulum; Diseases of the stomach: 

duodenal ulcer, gastric ulcer, gastric cancer; Diseases of the intestine: tumors of the small intestine, 
mesenteric vascular obstruction, organic intestinal occlusion, paralytic ileus, appendicitis; Recto-colic 
cancer; Chronic gall bladder cystitis; Keloid lithiasis; Intra-abdominal infections:  peritonitis, intra-
peritoneal abscesses  

6.2.3.2. Surgical interventions 
Laparotomy – surgical intervention which consists in opening up the abdominal wall. 
A laparotomy performed in the superior 2/3rds of the abdominal wall meets only apneal-neurotic 

plans (white line represents a fibrous, median and vertical rafeu which fills in the space between the two 
straight abdominals, stretching from the xiphoid process to the pubic symphysis). An under-umbilical 
laparotomy, performed in the inferior 1/3rd of the abdominal wall will have on each side of the incision the 
medial edge of the straight muscles. 

Laparoscopy – a ½ cm incision under the umbilicus, interests the white line which completes the 
space between the straight abdominals. 

Hysterectomy: Total – surgical method which consists of taking out the uterus, including the 
cervix; vaginal – the uterus and cervix are taken out through the vagina; abdominal – the uterus and cervix 
are taken out through an abdominal incision; complete laparoscopic – cervix and uterus are taken out 
through a small incision in the abdominal wall, using a laparoscope. 

6.2.3.3. Kinetic rehabilitation in abdominal surgery 
Objectives and means 
First Phase. 
PRE-SURGERY: 1. Presentation of general information regarding the surgical intervention, 

medium hospitalization period, place and role of physical therapy in rehabilitation; evaluation of breathing 
time; 2. Teaching and use of certain relaxation elements: Jacobson, Schultz, Parow and Macango; 3. 
Teaching abdominal-diaphragmatic breathing from decubitus, sitting, standing and walking; 4. Education 
of coughing by breathing out with open glottis, consecutively to a slow and deep abdominal-
diaphragmatic breathing in; 5. Toning up the musculature synergic to the one to be sectioned during the 
surgical intervention through medical gymnastics exercises from the exercise program, with emphasis on a 
correct breathing; 6. Reestablishment of effort capacity: effort test and structuring an individual effort 
training program: apnea, walking. 

IMMEDIATE POST-SURGERY: 1. Bronchial disobliteration every 3 hours: relaxing and breathing 
facilitating postures from dorsal and lateral decubitus and sitting in an armchair, assisted and independent 
bronchial drainage; education of coughing → “huffing” breathing technique and abdominal compressions 
and decompressions to help secretion evacuation; 2. Calming down pain by posturing and massaging the 
abdomen and plague area, repeated 5-6 times a day; 3. Correction of vertebral statics by repositioning in 
bed at least twice a day; correction of deficit positions: sitting, standing and walking; 4. Amelioration of 
venous return circulation and prevention of post-surgery thrombophlebitis: by posturing; active 
mobilizations (5-6 times an hour), massage (sole and shanks); 5. Recovery of effort capacity by passing 
from clino to standing and supervised and independent walking. 
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EARLY POST-SURGERY: 1. Prophylaxis of decubitus complications; 2. Fighting pain: massaging 
the abdomen and plague; 3. Rehabilitation of the respiratory deficit; control and coordination of the 
respiratory flux; training inferior thoracic and abdominal breathing (execution: from dorsal decubitus, 
sitting, standing with counter resistance opposed by the physical therapist; walking with control of a 
correct abdominal-thoracic breathing with coordination of respiratory rhythm); 4. Toning up abdominal 
musculature through a medical gymnastics minimal program from decubitus, sitting and standing; 5. 
Evaluation of effort capacity: early ET limited by symptoms or under maximal (walking/bicycle riding); 
initiation of an effort training program. 

LATE POST-SURGERY 
Recovery of effort capacity in order to readjust to social-professional life: analytical exercises of 

abdominal-thoracic breathing reeducation, progressively increasing the resistance opposed to the 
respiratory movements. Focus will be on breathing in; structuring of a medical gymnastics program 
considering the previous objectives in order to increase the patients’ physical condition; effort training: 
walking and/or ergometric bike riding. 

Second Phase – convalescence marks the passage from the acute post-surgery period to going back 
to social-professional life. 

Objectives: 1. recovery of respiratory function; 2. use of relaxation elements: Jacobson, Schults, 
Parow and Macango; 3. automating abdominal-diaphragmatic breathing; 4. toning up abdominal 
musculature with emphasis on the surgically sectioned one; 5. effort training. 

Means: respiratory reeducation; relaxation elements and methods; medical gymnastics program 
with emphasis on becoming aware of the correct abdominal-thoracic breathing, effort training: 
walking/cycloergometer. 

Third Phase – of maintenance will be useful to the patient in going back to his/her professional 
activity. He has to overcome the moment of minimum physical activities. 

6.2.3.4. Caesarean operation 
By caesarean operation it is widely understood the surgical intervention which, by sectioning the 

uterine wall, extracts the fetus and its annexes from the uterine cavity. In case of an operation performed 
before fetal viability, the procedure is called “small caesarean”. In modern obstetrics only abdominal 
caesareans are in discussion and among these, those performed by the incision of the inferior segment, the 
section of the superior segment being an exceptional operation, of strict necessity. 

The caesarean is performed by an incision at the mother’s abdomen and uterus level. The incision 
can be made at the level of the inferior abdomen, above the pubic area (transversally) or, in certain 
situations, under the form of a line which connects the umbilicus with the pubic area (vertically). 

6.2.3.5. Physical therapy of the woman after child birth through caesarean section  
General treatment principles: Mobilization will be made as early as possible; exercises must be 

easy to learn and perform; Movement execution is slow and rhythmic; Movements will be executed with 
whole possible amplitude; Respecting the principle of slow progress; The more the exercises require a 
more intense muscle contraction, the longer the relaxation pauses will be; The alternation contraction-
relaxation determine the exercise rhythm; The dosage will be made individually, according to each 
patient’s possibilities; Exercises will not overpass the endurable limit, avoiding the occurrence of pain; 
The program will be interrupted at any sign of effort intolerance or pain. 

In order to obtain adherence to treatment and optimal results, it is necessary to establish a trusting 
relationship between physical therapist and patient and the sessions must be completed with useful 
information regarding maneuvering techniques of the new-born baby. 

Kinetic objectives: 1. Fighting pain; 2. Increase of abdominal musculature tonus and strength, 
facilitating the amelioration of the function of abdominal pressure; 3. Increase of fixation degree of 
intraabdominal organs; 4. Amelioration of digestion and absorption; 5. Adjustment of intestinal transit; 6. 
Increase of tonus and strength of the musculature of pelvic-perineum floor; 7. Prevention of complication 
appearance; 8. Prevention of trophic disorders; 9. Favoring fertilization and gestation; 10. Correction of 
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vertebral statics disorders caused by abdominal muscles hypotonia and generally by pregnancy; 11. 
Amelioration of breathing parameters; 12. Favoring abdominal adherences and infiltrations resorption; 13. 
Diminishing adipose tissue by lipolysis intensification; 14. Psychic equilibration. 

Means: massage, relaxation, respiratory gymnastics, abdominal gymnastics. 
Exercises of “lower limbs on the trunk” will be performed from the following positions: dorsal 

decubitus, lateral decubitus, sitting or sitting with support. Movements will be performed from the hip, 
knee and ankle joints, on different axes and plans. They will be executed simultaneously, with both lower 
limbs, or alternatively. 

“Trunk head” exercises will be performed from dorsal decubitus, with flexed or straight knees. 
However, they will be performed only towards the end of the program, during the 7th day or starting in the 
6th day, because they imply isometric contraction of abdominal musculature, which is much solicited. 

“Trunk on lower limbs” exercises will be performed only after the threads are taken out when the 
scar is well healed and when a considerable muscular strength has already been obtained, the exercises 
being part of the maintenance program executed by the mother during the late post-surgery period. 

Reeducation of pelvic-perineum floor indirectly by the movements of the diaphragm, the trunk and 
lower limbs, meaning coxal-femoral joints, or, directly by located voluntary contractions and relaxations 
(Kegel exercises). 

Local perineum stimulation is made by: complete relaxation of pelvic musculature, fast 
contractions of one second, contractions maintained for 6 seconds, followed by relaxation periods of the 
same duration, exercises of urinary jet interruption. 

There is another series of exercises which can be made by the physical therapist. These are 
executed by vaginal touch (surgical gloves will be used) and consist of: 

- putting pressure on the anal lifting musculature: it is made by pressing the musculature 
downwards and backwards till its maximum run. 

- stretch-reflex – is an intense downwards stretching of musculature in order to solicit the 
stretching mitotic reflex. A muscular response will be obtained by reflex contraction of the pelvic floor, as 
long as the tension-receptors are intact. 

Soliciting the internal shy reflex is done as follows: a needle sting is made on the anus edge to 
produce the perineum musculature contraction. Concomitantly, the patient is asked to contract the intra-
vaginal musculature. 

Exercises against resistance: the patient is in gynecological position on the table, the therapist 
introduces his/her fingers very deeply into the vagina, spreading them laterally. The contraction against 
resistance lasts 6 seconds and the pause lasts 12 seconds. There are made 3 series of 20 repetitions. 
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6.3. PHYSICAL THERAPEUTIC ASSISTANCE IN ORTHO-TRAUM ATOLOGY 
 
Objectives: 
After going over the chapter, the physical therapist must be able: 

• To know the main diseases of the locomotor system and means of recovery, including the 
specificity for sportsmen in different sports; 

• To establish, having the clinical diagnosis and functional assessments, the kinetic 
objectives for long and short terms; 

• To establish the recovery program, to use the most important kinetic means (and not only 
those) for shortening the rehabilitation period and ensure the social and professional 
reinsertion of the patient. 

 
Content: 

6.5.1. The recovery in traumatology – general notions; 
6.5.2. The recovery of the traumatic disorders – on regions; 
6.5.3. The specific study of traumatisms in sport activity and their incidence in different 

sports. 
 
Key words: traumatism, sport branch, rehabilitation, recovery 
 

6.3.1. The rehabilitation in traumatology – general notions 
 
The medical recovery is the newest form of medical assistance that appeared in the second half of 

the 20th century, being in a continuous development. It’s a complex activity throughout trying to 
reestablish as much as possible the functional capacities that were reduced or lost by a person, the 
development of the compensatory mechanisms that will ensure in the future the possibility of self-service, 
active life, economical and social independence.  

Taking into account the objective we will talk about:  
a. Partial recovery when it is achieved only the reeducation of the capacity of self-service or partial 

reeducation of the work capacity 
b. Total recovery, when it is achieved the total regaining of work capacity or reinstallation of the 

person in activity with a normal program. 
In traumatology the medical recovery through physiotherapy and physical therapy represents the 

main problem and starts immediately after the orthopedic or surgical treatment. 
 In traumatisms etiology there are: mechanical factors (mechanic traumatisms), physical factors 

(physical traumatisms), chemical factors (chemical traumatisms) and biological factors (biological 
traumatisms). 

Mechanical factors (falls, hits, hitting) produce traumatisms through sharp objects (nits, knives, 
parts of bottles, of wood, objects of varied geometrical forms, rocks, bats, chairs, hard objects, hyper 
pressure). 

The physical factors produce varied traumatic lesions. They are well codified in proportion with 
the incriminated factor: burn (heat, electricity, radiations, sunrays) chilblain (cold, snow), electrocution, 
irradiation (different forms of radiations). 

The chemical factors produce traumatic lesions named corrosions. They are produced by acid or/ 
and basic of different concentrations thorough food and medicines. 

The biological factors produce traumatic lesions through stings, wound through stings, bite, 
crushing and lesions produced by different bacteria and fungi. 

 Depending on the tissue integrity, the traumatisms are classified in: closed and open.  



 153   
 

The closed traumatisms are characterized by the tegument integrity: contusions, tear, sprains, 
closed fractures, dislocations and any other combinations of thee trauma.  

The open injuries are represented by those where the tissue integrity is affected: open wound, open 
contusion, open fractures, open sprains. 

The clinical assessment of the trauma takes into account the following: placement, shape, size, 
orientation, aspects regarding color, appearance, depth; presence and type of bleeding, presence of any 
foreign bodies and other specific characteristics of the trauma. The human body responds to the trauma by 
the means of local and general reactions in which the nervous system is firstly implicated. The most 
important general manifestation is the traumatic shock of certain intensity. Through the same reflex 
mechanism on the local level the first neuro-vascular modifications are taking place: a vasoconstriction 
area at the edge of the traumatized area at the border of the necrotized and outside of this there is a 
vasodilatation area that helps resorption and the elimination of necrotized tissues and possible foreign 
bodies.  

Generally the most common local manifestation is a tissular necrosis which represents the 
outcome of the direct action of the traumatic agent over the cells, on the one hand, and the result of 
tissular ischemia through the destruction of the intercellular capillaries, on the other hand. Tissular 
necroses are followed by local hyperemia, edema, cellular infiltration and exudation.  

The posttraumatic histological lesion varies according to the tissue structure: tegument, 
subcutaneous tissue, muscles, tendons, blood, lymphatic vessel, nerves, joints and bones. 

Local modifications: after the trauma they follow three successive stages:  
• first stage – necrotized tissues are eliminated;  
• second stage – granulated tissues are formed;  
• third stage – healing, cicatrisation and epidermization of the wound takes place.  

 
6.3.2. The recovery of the traumatic disorders – on regions 

For a certain systematization of this material we will realize a general scheme in which we will 
consider the main types of lesions on regions (according to their occurrence) general recuperation 
objectives of the certain region (avoiding short term objectives and specific ones); the physical therapeutic 
procedures used in recovery and other necessary explications for a better understanding.  

Posttraumatic shoulder – the recovery present several particularities due to the fact that it is the 
most mobile joint and in the meantime it has to have a certain stability grade to allow distal segments to be 
positioned in certain direction necessary to perform daily activities. 

The most common lesions at this level are: contusions, sprains, fractures, stabbed or cut wounds, 
burns.  

The posttraumatic disorders of the shoulder are similar to SHP (scapulohumeral-periarthritis) and 
thus we have five clinical anatomical functional classifications, as follows:  

• Simple posttraumatic shoulder; 
• Blocked posttraumatic shoulder;  
• Mixed posttraumatic shoulder; 
• Pseudo paralytic shoulder; 
• Acute posttraumatic inflamed shoulder. 

The physical therapy objectives and means will be selected according to the above mentioned 
clinical forms but also considering the following: 1. Reducing the pain using postures and positioning 
beginning with the immobilization period; using the Phölchen and Möberg vascular gymnastics, Master 
therapy, effleurage massage; warm and cold thermotherapy 2. Preserving the shoulder function by means 
of control of static and dynamic posture of the neck, shoulders, thorax, cervical spine and dorsal spine; 
global movements of the scapulohumeral segment; preventing secondary deficiencies as kyphosis and 
scoliosis; strengthening of cervical-scapulohumeral muscles using isometric contractions 3. Recovery of 
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the joint mobility through the initiation of movement for muscular increased range of motion (active 
assisted, active, using PNF techniques  H. Kabat  metod - diagonals to assure mobility at maximal angles 
and in all possible axes and planes.  Without passive movements in sprains, clavicle fractures, without 
movements of counter resistance in fractures, using the traction and axial tractions or after sub sprains 
using the telescoping( approximation) and Klapp method for a better practicing in closed cinematic chain) 
4. Mechanical harmonization of the shoulders for its mobility and stability using correction and prevention 
of dislocation of the humeral head by means of postures, tractions, Codmann technique, prolonged 
stretching; keeping the normal balance between the muscular groups agonist antagonist, the deltoid, 
coracobrachial, biceps, trapezium muscle, on one hand, and supraspinous, subscapular and subspinous, on 
the other hand 5.   Recovery of the controlled mobility of the shoulder at functional angles and gradually 
the entire amplitude.  

The posttraumatic elbow – the elbow traumatisms can determine lesions like: contusions, 
plagues, scalps, burns, sprains, sprains, fractures, lesions of nerves and vessels. 

These lesions leave a large variety of marks that can be systematized in this way: 
a. The marks, especially those of mechanic articular type, which determine the limitation, more or 

less serious of the elbow’s movements: collagenic organization between the sliding and movement plans; 
muscular-tendinous-capsular retractions; intra-articular bone fragment; vicious callus; periarticular osteon. 
There is the possibility, rare though, that the calcium deposits should produce in the thickness of the 
articular capsule, blocking the movement: posttraumatic arthritis and retractile scar.   

b. Less frequent, there can be axial deviations (cubitus varus and cubitus valgus), ischemic 
retractions of the flexors, hanging elbow.  

c. The effectors of the elbow movement can remain in deficit by: the atrophy of immobilization; 
tendinous-muscular rupture myositis ossificans. 

d. The paralyses of the peripheral nerves of the upper limbs are quite frequent and it is imperative 
to always look for them. 

e. The ischemia of the forearm structures which leads to the Volkmann retraction or necrosis. 
During the immobilization period of the elbow the kinetic recovery programs begin by using some 

physiotherapeutic and physical therapeutic procedures having the following objectives and ways: 
1. Maintaining the tissues trophicity by using the electromagnetic waves of high frequency, of 

phototherapy, of the polarized light (Bioptron), for consolidating the fracture, closing the plagues, for 
increasing the circulation, and the resorption of the haematoma, at the beginning in daily applications, 
then twice or three times a week; the hand and Angiomat forearm massage; anti-declive posture and 
Möberg gymnastics for removing the edema; 

2. Maintaining the unaffected articular mobility, both of the distal parts and of the shoulder using 
active kinetic exercises in all plans.   

The period of immobilization of the elbow is variable according to the lesion type, the longer it is, 
the greater and more difficult to solve the recovery problems. 

The main objectives are: 1. Combating the pain (a major objective for elbow), because it is a joint 
that develops very easily tight joint impairment, a lot of patients loosing their mobility especially after 
taking off the gyps. In this period the ways of combating the pain are especially the medication and 
antalgic physical therapy. 2. Combating the inflammation and of the circulation disorders very frequent 
through: rest and relaxed articular posture; using the Terapi Master, of the Polchen balancing, Möberg 
gymnastics, of the cold applications (cryotherapy), which determines an active hyperthermia, reduces the 
velocity of nerve conducting, decreases the activity of the skin receptors, decreases the muscular spasm 
(cold compression, ice compression, ice massage, 2-3 times a day) 3. Regaining the force and 
simultaneous articular mobility through PNF techniques (RC- hold relax, IR, SRM, SR hold May), self 
passive movements using the sheave, Terapi Masters, these are the only passive movements permitted 
because the other types of passive mobilizations can determine small ruptures of the periarticular tissue 
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forming the hematoma, implicitly calcar deposits ending with a drastic reduction of the elbow mobility, 
leading to ankylosis; 

We recommend mainly active movements, both in water (hydro-balneal-physical therapy) and on 
land, exercises of neuro-proprioceptive facilitation; local warmth (if there is not an inflammation); 
ultrasound at the level of the  tendon and of the tendinous-muscular junction; massage on the tendon 
insertion profound executed; occupational therapy at the „Canadian plaque” etc. 

Posttraumatic hand – The hand represents the frequent area of many traumatisms, its recovery 
involving special problems from many points of view; firstly, it is involved in most of the daily activities 
which makes it “indispensable”; secondly, it is the organ of prehension and of the most discriminative 
sensibility of the human personality, of the expressivity and of the most elaborated professionalism; the 
last but not the least, the hand accepts very hard the immobilization, even on a short term, the impairments 
and retractures become very slowly reducible. 

The main lesions at the hand level are: sprains and fractures, tendon lesions, paralyses of the 
peripheral nerves; stiffed hand; amputations. 

The major objectives of the recovery of the posttraumatic marks at the hand level are: 1. Fighting 
pain and of the inflammatory process using the kinetic and physical means. 2. Preventing and correcting 
the deformities and of the deviations in case of the affectation of the peripheral nerves; 3. Regaining the 
movement amplitude and increasing the force of the affected musculature by maintaining the force of the 
unaffected musculature. 4. Ameliorating the circulation and the local trophicity. 5. Reeducating the 
sensitive function. 6. Rebuilding the abilities of the movements. 7. The functional reeducation of the 
prehension. 

 Regarding the physical therapy of this upper segment, it can be realized by: 
a. Non-kinetic techniques of posture which are very valuable, as well as Maigne mobilizations. 

This is a why the physical therapist should take these into careful consideration. The main types of posture 
used in hand recovery are:  anti-declive posture freely done by the patient or with the help of some scarves 
or special devices, serial postures in splints used for maintaining the gained functional position or for 
correcting the deformity or deviation; rest postures used especially during night; postures that prevent 
deviations used in the recovery of the paralyses of the peripheral nerves. 

b. The manipulations are used in posttraumatic lesions of the fist: radiocarpal mobilization, 
radiocarpal flexion and radiocarpal extension; the passive movements are always preceded by massage 
and warmth. The amplitude of movements increasingly grows during a session, always reaching the 
maximum point possible, when it is transformed in stretching; 

c. The passive – active mobilizations introduce the active mobilizations, active with resistance 
ones and they are used when the muscular force is 2 or 3, being unable to fulfill the whole range of motion 
( ROM); 

d. The active mobilizations represent the basis of the hand recovery, using all the joints (of the fist, 
of the hand, of the fingers and of the thumb) in all possible ways, both analytic and global. We especially 
use: free active and resistance exercises at the “Canadian plaque”; exercises of proprioceptive neuro-
muscular facilitation; occupational therapy OT). 

The adjuvant physiotherapy prepares every kinetic program (with massage, warm and cold 
thermotherapy, Bioptron phototherapy, electric stimulations, electrotherapy, acupuncture etc.). 

Posttraumatic hip – lately, at the hip level a new category of “traumatic lesions” developed, 
namely the operated hip. The fast growing of the orthopedic and surgical interventions made this problem 
to have the most frequent incidence after fractures. No matter the posttraumatic disorder, it is clinically 
expressed through these main clinical signs: 1. pain; 2. deficit of stability; 3. deficit of mobility; 4. deficit 
of locomotion. 

These represents the objectives of the recovery of the posttraumatic hip, in the following order: 
1. Combating the pain is obligatory because it makes the standing and walking impossible, and it 

can lead to creating the vicious positions, especially coxa flexa, but also scoliosis attitudes and implicitly 
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more or less the affectation of the vertebral spine. At the hip level, the pain can have multiple origins, 
from the bone (through the stasis hyperemia), articulation (thorough the increasing of the intra-articular 
pressure) and periarticular lesions (through the tension of the posttraumatic edema and the muscular 
hematoma or by hurting the periost etc.). 

We can intervene to combat the pain thorough:  anti-inflammatory, antalgic and sedative 
medication; periarticular infiltrations; antalgic electrotherapy (diadynamics Trabert of medium and low 
frequency); massage after thermotherapy (paraffin wax, solux, Bioptron); physical therapy initially 
without loading, with rest in bed, Bürger gymnastics, continuous or discontinuous axial tractions from 
decreasing the intra-articular pressure. To combat the edema we use anti-declive posture, active 
mobilizations of the foot and knee and passive mobilization of the hip, excitomotor currents, massage, 
socks and pneumatic sleeves for calf and thigh. 

2. The stability of the lower limb is ensured by bones factors, ligament factors (especially the ilio-
femoral factor) and muscular factors that ensure both the passive stability (mostly posterior) and the 
dynamic one when walking or running. Regaining hip stability can be done through: non-kinetic 
techniques and PNF techniques using free places (avoiding the flexum external de-rotation etc.), fixed 
places (windlass assemblies or counterweight, splints progressively changed), manipulations mostly 
thorough traction; active mobilizations; H. Kabat’s diagonals and passive movements through suspending 
therapy or Terapi Masters etc., to correct the position of the trunk and of the pelvis (to tone up the 
abdominal and paravertebral muscles); to increase the force of the pelvi-trochanterian, of the medium 
posterior and of the quadriceps muscles. 

3. The hip mobility is important mostly to obtain the minimum functional angles (52º - flexion-
extension movements, 12º for abduction – adduction and 14º for internal rotation – external rotation). 
Limiting the hip mobility can be given by the irreducible factors (articular pinch, vicious callus, articular 
congruent imperfections etc.) or reducible (muscular contractions, capsular retraction, edema organized 
between the sliding plans etc.). 

 Regarding the means for recuperation of hip mobility, these must be used from the 
immobilization period and they consist of: posturing of the affected limb for avoiding the installation of 
the vicious attitudes and for facilitating the peripheral circulation; the alternate posturing of the trunk for 
ensuring the bronchial draining, to avoid the appearance of the pressure sores; general massage and of the 
affected limb for circulatory activation, de-contractural, sedation etc.; maintaining the muscular trophicity 
of the hip and of the thigh through isometric contractions, excitomotor currents, massage. 

After the immobilization period passive, active-passive mobilizations are done by suspensive 
therapy, hydro physical therapy, free active mobilizations in all directions, facilitating exercises, pedal 
exercises, occupational therapy. 

4. Walking reeducation is good to be done in pools, initially with the lowering of the water level 
and gradually passing to walking variants with different aiding devices ending with free walking, at the 
beginning backwards and sideward for avoiding limping and getting upstairs and downstairs.   

The posttraumatic knee. At the level of this anatomical structure we meet all types of 
traumatisms like:  

• lesions of the soft parts: teguments and subcutaneous cellular tissue (contusions, plagues, 
burns), ligaments and tendon, muscles (stretching, ruptures, sections, de-insertions), vessels and nerves 
(ruptures, sectioning); 

•  bones lesions of the epiphysis (tibial, femoral, peroneal) and of the patella;  
• articular lesions (open or closed articular plagues, ligament ruptures, strains, sprains, 

menisci lesions).   
Through its intermediate position at the lower limb, it has a double role in walking, mainly to 

assure the static through a great stability during the support in walking, on one hand, and to assure the 
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elevation of the foot for its orientation according to the terrain particularities during the balance from one 
side to another. 

The knee has as a peculiarity the presence of the menisci with the purpose of establishing the 
articular congruence between the femur and the calf. Because of this peculiarity we shall describe shortly 
the way we can give a diagnosis of the meniscus lesions( Zoli-s- Card tests). 

- the internal meniscus rupture – the debut of the phenomena is recognized through the appearance  
of a typical articular blockage in flexion after an abrupt joint rotation movement of the calf – there is a 
strong pain and a crack sensation. Usually the clocking is irreducible and spontaneous, other times it stays 
in a flexion position. Other times only hydrarthrosis and pain at the level of the internal articular interline 
are present. A careful search of such signs can point out not only a breaking of the meniscus but also its 
place either on the four horn of the meniscus or on the posterior horn. 

- the breaking of the external meniscus comes up against the clinical diagnosis because it has a lot 
of morphological variations. The initial accident is missing most of the times, the blockings are rarer, 
incomplete and more frequent in extension than in flexion. The pain is usually external, but it is not 
impossible to be found in the internal area. There are also in this case a lot signs that locate the lesion 
either at the level of the anterior horn of the meniscus or the lesion on the posterior sign of the horn. 

The main goals in recovering the knee are: 1. both the control of the pain and of the 
inflammatory process; 2. the prevention and the control of the vascular and circulation disorders; 3. the 
prevention and the control of the vicious position, the articular realignment; 4. the improvement of the 
muscular tonus; 5. the recovering of the muscular force and joint stability 6. increase the soft tissues and 
joint range of motion of the; 7. regaining the bipedal and unipodal stability and steady gait; 8. complying 
with the hygiene rule for the knee. 

The means used to reach these goals can be systematized as it follows: 
For controlling the pain and the inflammatory process:  

• articular (joint) rest – it is fulfilled in dorsal decubitus, the knee being slightly bended (25º 
- 35º) hold tight by a pillow. In this position the joint capsule and the ligaments are relaxed and the intra 
articular pressure diminishes. 

• the antalgic and anti-inflammatory medication: it may be local administered by intra and 
periarticular infiltration, ointment, compresses.  

• physiotherapy by ways of cold thermotherapy (cryotherapy –cold-therapy): massage with 
ice; compresses with ice, thermotherapy: having a sedative effect, a spasmolytic one; local application 
with paraffin cataplasms of 40ºC for 20 minutes; general application as baths at 37ºC. Physiotherapy by 
electrotherapeutic methods will be: galvanic currents – they may be either longitudinal or transversal 
ones; TENS – use currents with rectangle impulses of low frequency with adjustable values – antalgic 
effect; Träbert currents – low frequency currents (150Hz) – with an analgesic and hyperemia effect; 
diadynamics currents: with analgesic, hyperemiant, dinamic effects having many forms: MF, DF, PS, PL, 
RS, being applied latero-lateral at the knee level; interferential currents: with anti-contracture, analgesic, 
vascular-trophic, hyperemiant, resolutional; ultrasounds having a deep caloric effect, a tissular micro 
massage, magneto-diaflux: - magnetic fields of low frequency in permanent or interrupted administration, 
rhythmic or arrhythmic. 

• hydrotherapy in clubs vat, swimming pools for analgesic effect, vasodilating , relaxed, by 
creasing the blood flux in muscles; the resilience of soft tissues increases. 

• massage: by kneading we get a better blood circulation, the resilience of ligaments and 
muscles increases; tapotement, sieving, rolling, vibration help to diminish the edema (swelling). 

For the stability of the lower limb: 
- passive stability: PNF techniques, fortifying and force development exercises for the stabilized 

muscles of the knee (of the “four sides”); gentle drives and repeated approximation for increasing the 
resistance of ligaments, abiding the hygienic rules of the knee, loss of body weight, avoiding walking on 
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irregular terrain, using a stick during walking, not keeping a position that involves the strong flexion of 
the knee. 

- Active stability: exercises for building up the force of all the muscles involved in stabilizing the 
knee by: isometric, isotonic exercises, exercises with resistance-DAPRE, tone-up of ischiofemoral 
muscles and of the sural triceps muscle with the aid of the same types of exercises, tone-up of the fascia 
latae tensor; exercises with resistance from heterolateral decubitus, exercises on an oscillating support. 

For the growth of articular amplitude (mobility) ROM: Kinetech apparatus after a surgical 
interventions, mobilization of the knee-cap in a longitudinal and transversal direction; passive-active 
exercises and assisted exercises, stretching adequate for each case; exercises using gestures, overcoming 
obstacles, stair walking and climbing; bending over. 

For force training: active exercises, with resistance, isometric, with aid of pulleys; with elastic 
strips DAPRE, assisted exercises. 

Post traumatic foot/ leg 
Although most of its movement is very limited in all articulations, in its totality, the foot can move 

in all directions – a very important aspect – given that its main role is to ensure movement on all types of 
terrains with the condition of sustaining the whole weight of the body. 

The types of lesions in foot trauma are the usual ones: cuts, sprains, fractures, that can interest all 
anatomical structures: skin, ligaments, muscles, tendons, joints, bones, vessels and nerves.  

Hydro-physical therapeutic and physical therapeutic programs are oriented towards the following 
objectives: 1.Combating pain; 2.Increasing the peroneal muscular force; 3.Functional balance and the 
correction of muscular length; 4.Preventing and treating the agonist-antagonist imbalance by using the 
stretching technique for the flexor- extensor musculature, and for the inversor-eversor one; 5. Correcting 
the gait; 6.Correcting the placement of the body weight center; 7.Lowering the solicitation of the ankle. 

The  hydro-physical therapeutic and physical therapeutic in the trauma of the foot and ankle are 
established by taking into account the diagnosis and the severity.  

The treatment will be functional and will begin with non-kinetic, with a brief period of articular 
protection and therefore a ligament, tendinous and muscular protection. The immobilization in several 
contention devices gives the patient security by stabilizing the ankle, joints, and diminishing mechanical 
stress, thus having antalgic and anti-inflammatory properties. But the lack of movement facilitates the 
development of adherence, stiffness, muscular contractures and atrophy. 

The objectives and means are: techniques and methods for the increase of the force and motion 
amplitude for affected muscular groups and chains using the PNF techniques, Maigne manipulations, and 
finally exercises of active progressive load and resistance against the hand of physical therapist or with 
different modern devices. 

Daily postural therapy, several times, by applying Bürger gymnastics and hydro and hydro-
physical therapy programs like: the Whirlpool bath, ascending and descending bath. 

The techniques for force increase will end the treatment with the aid off isometric and isotonic 
isokinetic with different modern devices. 

Proprioceptive stimulations, like Freeman type are recommended.  
Therapeutic swimming, walking in water, especially backwards and laterally (for combating 

limping) and after that walking forward (walking on tip toes and heels) climbing and descending a tilted 
plane, the ergometric bicycle with a well dosed load, starting running again on safer terrain, not very hard, 
or soft, or irregular. At first, the dosage can be 3-5 minutes and increased gradually until 20-30 minutes.  

 
6.3.3. The specific approach to trauma in sports activity and its incidence in sport branches 

The kinetic recovery of the sportsman is identical with the one of the common patient, just that it is 
taken into account the higher effort capacity, and the necessity of returning to the competition activity. 
Therefore, the kinetic recovery involves a higher volume, intensity and complexity of the utilized means, 
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and of course, personalizing the kinetic programs. The individualization of the programs will take into 
account the particularities of the traumatism and of the effort in different branches of sport.  

The traumatic pathology in athletes can be systematized according to V. Iliescu, N. Stanescu, I. 
Dragan in the following way: 

• hyper functional lesions – are modifications of an enzymatic type of a biochemical and 
hystochemical level, located in anatomical structures, without a traumatic element. 

• micro traumatic lesions (dystrophic) – they are traumatisms of minor intensity, but repeated 
permanently within same kind of movements, specific to the discipline, that produce dystrophic 
modifications and can thus generate the microscopic element of secondary macro trauma (myositis, 
enthesitis, tendonitis, tenosynovitis, synovitis, bursitis, periostitis, epiphysitis, apophysitis, periarthritis) 

• macro traumatic lesions are pure traumatic lesions, acute and chronic, a direct consequence of 
repeated micro trauma and transformation in chronic of the acute ones, insufficiently, superficially and 
unqualifiedly treated, incorrect recovery, premature return to sports activity on one side, and sudden and 
precise installation at a certain movement in the test or training of the traumatic agent, internal or external. 
These can be axial, concerning the head (craniocerebral) torso (thorax, abdominal, dorsal-lumbar), radial, 
interesting the limbs and arches.  

The causes that can produce traumatic accidents include two main etiologic groups: extrinsic – 
that are part of pure traumatology and intrinsic  – which are represented by specific sports lesions that do 
not require an external intervention.  

The extrinsic factors are:  
A. Errors of training program: gradually accumulate fatigue, spontaneous and directed recovery, 

inadequately used, erroneous intensities and dosage, too frequent repetitions, inadequate running ground, 
vicious working techniques, insufficient warm-up, overweight nutritional deficiency, entering the 
competition before full recovery, slow reflexes because of doping, preexistent untreated lesions, low 
general resistance by lack of training; ambient conditions and various environmental conditions; sports 
equipment, sedentary life. 

The intrinsic factors are: misalignment of segments that cause modifications of statics of the 
musculoskeletal system, knee deviations, coxofemoral deviations, elbow, leg, pelvis, spine deviations, 
articular laxity; muscular unbalance through exaggerated decrease of some muscular chains force, flat 
foot, atonic abdomen, amyotrophy etc.; limitations of the articular movement amplitude (articular 
mobility) that can be very bellow or over normal range: congenital articular laxity, arthritis, arthrosis etc.; 
inequalities in the harmonious physical development associated with inequality of limbs and of other 
bodily segments;  erroneously learned sports techniques; mechanical habits wrongly applied.  

Sports and especially sports branches can be classified in three categories, considering the hazard 
aspect:  

- not dangerous – that do not cause accidents, important lesions or the affection fits within the 
category of very mild or mild ones (e.g. aero and naval modeling, chess, bowling, swimming) 

- less dangerous – those that determine trauma or accidents that lead to a temporary loss of the 
athlete’s psychomotor and physical capacities (e.g. table-tennis, badminton, volleyball, ice-skating, 
athletics, tennis, yachting) 

- dangerous or very dangerous – those with the possibility of causing accidents or trauma of 
medium severity, pronounced severity or even invalidating, with the ending of sports activity (e.g. 
cycling, bob, ski, car racing, motor racing, rugby, weight lifting, box, kick box etc.) 

The main objective is towards the following goal: to enhance heading via a complex and active 
treatment. 1.keeping the functional integrity of unaffected segments within normal parameters, after the 
trauma or the eventual surgical or orthopedic interventions; 2. stimulating the recovery of tissues affected 
by the trauma (bone, muscle, skin, ligament, tendon, vessel); 3. coming back to the integrity of the body 
and of the affected limbs; 4. coming back to the training and contest relying on the following criteria: to 
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do again the whole movements for the cervical and lumbar lesions; the muscular force of at least 80º of  
the muscular force of the opposite sound limb; lacking of the persistent inflammatory processes without 
any kind of pain and without any antalgic and anti-inflammatory medicines; not having joint instability; 
the ability to run cyclically without pains; a normal neurological exam; the sportsman knows the role and 
the importance of warming up, that means the adaptation to the effort, knowing the stretching program for 
flexibility, relaxing and movement amplitude. 
 The sportsman knows the spontaneous and controlled (directed) forms of recovering; the 
personal use of cryotherapy (orthosis, bandages, kinesiotaping etc.); he/she is conscious to inform about 
any kind of pain amplitude about the swelling, the appearance of muscular contractions or possible 
relapses, lesions or dysfunctions; he/she has an obligatory (compulsory) physical therapy or fitness 
program in order to come back progressively to the initial form. 

For reaching all these goals he/she has the following tasks: the treatment theory, active – 
functional – complex. 

• Muscle  ====================== contraction 
• Bone =========================  loading, pressing,  approximation 
• Ligaments, tendons ============  straining 
• Menisci, discs ==============   pressure 

These are called stimulants, specific regenerating stimuli. Active exogen and endogen stimuli draw 
to that complexity of the treatment which has to be well planned, understood and measured by the team 
work. 

Arndt-Schutz Rule regarding the usage, the application of the stimulants for the active functional 
treatment is most accepted in the international world of recovery. 

• Stimulant under the level ================= no result; 
• Small stimulant (at the limits of the level) ================ minor results; 
• Medium stimulant ( 75% ========================= best result; 
• Stimulant over the level (very strong) ============ injurious results; 
 
Conclusion about traumatisms within the main sports branches 
Athletics having sport events as: march, races, jumps, throwing, combined events, marathon; it 

dominates by muscular affections of the ligament and tendon, of the fascia and aponeurosis, enthesitis, 
myositis, bursitis, synovitis, tendonitis, muscular ruptures, articular erosions (javelin thrower’s elbow) 
epicondylalgia, even stress fractures, ending with chronic rheumatic arthrosis, among the athletes. There is 
a dominant affection common to many other sports branches and events, this being the foot pain caused by 
an inflammatory reaction of plantar aponeurositis. The foot pain can grow in intensity having various 
affections, with an etiology and topography well classified by the specialists. Recovering and physical 
therapy are typical of regional traumatisms.  

Basketball. There are especially contact trauma and all traumas of soft parts, especially of the 
propulsive device represented by foot, calcaneum, sural triceps, Achilles tendon and knee.  

Boxing involves a sum of traumatisms extremely rich in lesions of cephalic extremities, head, 
chin, nose, trunk, fracture of nasal bones of septalcartilage, the alar cartilage. All these confer the shape in 
saddle. Repeated trauma on maseter can bring about trismus and facial paresis, neuralgia. The upper limbs 
suffer different affections as: strain, sprains, Benett fracture at phalanx, fractures at first metacarpal bone, 
scaphoid fracture, fist strains. 

Boating, Kayak-canoe, Schiff. Traumatisms especially at back level or remarked under forms of 
lumbago, discopaties, myofacial syndromes, radiculopathy. Other forms of lesion are formed at the level 
of palm – palmar hyperkeratosis due to a prolonged mechanic irritation produced by the contact of palm 
with the oar. There are arthritic manifestations at the level of the shoulder joint, elbow, fist, knee. 
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Cycling is one of the very dangerous sports, the contests taking place in rooms, or roads, in circuit, 
cross, mountains. The falls and their consequences are the most important: sprains, fractures of the collar 
bone, fractures of lower and upper limbs, erosions within the perineal area, tenosynovitis of calf 
traumatisms that lead to death. Vertebro-medular traumatisms are also of maximum severity especially at 
cervical column and lead to quadriplegias.  

At gymnastics we can identify not only common muscular lesions, thorax and perineal 
traumatisms, but also more severe craniocerebral traumatisms or fractures of the spine resulting from 
wrong landings, collisions with the apparatus, and mistakes in techniques. 

Football: the lower limb, namely the knee and ankle is the most liable to affections at different 
levels and degrees: strains, sprains, stretching and breaking of ligaments and muscles. Hyper functional 
affections that overtax the musculoskeletal system (system) are myositis, tendonitis, ligament 
inflammation, meniscitis, capsulitis, aponeurositis, and in the case of simultaneous affection of several 
histological tissue arises new combined anatomic-clinical aspects: enthesitis, tenosynovitis etc. 

Weight Lifting . A sport more and more spread among women. Traumatic lesions produced within 
this kind of sport are both caused by lifting and also by bringing down the weights. There are described 
brachial biceps breakings when referring to the lifting of the dumbbells, back muscular ruptures, herniated 
disk and vertebral sciatic. Breaks of small vessels at men’s genital organs, breast, bone fractures, forearm 
and fist bones fractures, fist and elbow sprains. 

Handball is a contact sport and lately brings about all sorts of traumatisms at the musculoskeletal 
system (strains at hands, fingers, ankle, knee, muscular-tendinous lesions and menisci lesion are very 
frequent. 

Horse Racing. It generates specific affections as: collar bone fractures, acromioclavicular 
dislocation, metatarsal phalange sprains, and foot sprains at Chopard joint (the rider’s foot remains 
blocked in the small ladder). 

We can mention from the chronic lesions: adductor osteoma, abdominal bruises. More severe 
accidents can take place: fractures at different levels of the spine, thoracic fractures, rib fractures, spleen 
breaks or bruises, pelvis fractures. 

Volleyball does not supply severe accidents but the propulsive system and the lower limbs suffer 
from repeated small traumatisms because of an overtax. These traumatisms generate muscular lesions, 
extensors de-insertion at toes, bruises, elbow, knee, shoulder bursitis, ankle trains, malleolar fractures 
especially the peroneal one, PSH (glenohumeral periarthritis) of the chronic shoulder of the volleyball 
player. 

Land tennis has a specific (particular) lesion that makes serious displeasures to sportsmen, the so 
called tennis elbow, through epicondylitis and epitrochleitis at the level of elbow joint. The process is 
characterized by persistent pains on the anterior external side of the forearm and elbow, pain that grows 
more severe under the pressure on a fix point situated in the supra-epicondylian area.   

Motoring and Motorcycling . Peculiar traumatisms depend on the training level of the pilot, on 
the quality of the race outfit, on the contest, on the characteristics of the cars or motorcycles and 
something on faith. We get in touch with traumatisms, lower and upper limb fractures, burns, spinal 
traumatisms or other traumatisms that bring bout vertebro-medular and craniocerebral traumatisms.  

Swimming, polo, jumping in water. The most specific affections: ORL affections, those of 
breathing, ophthalmologic ones as irritating conjunctivitis or allergic to chlorinated water, dermatologic 
affections particular to swimmers (staphylococcus mycosis, versicolor pityriasis) but we can also find 
affections of the locomotor system (overtax lesions, hyper functional – for example the swimmer’s 
shoulder or the bras swimmer’s knee) glenohumeral periarthritis, painful back of butterfly swimmer, 
wheelwright’s helmet tendonitis, supraspinal or deltoid tendonitis or coracoid lesions.  

Water Polo. The affections are likely to those in swimming, having traumatisms as: forehead 
wounds, broken and bloody arches, arthrosis and affections of a shoulder overtax, painful back with a 
special view to the lumbar-sacral column, hits of scrotum, epicondylalgia.  
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Contact Sports: Greco-Roman wrestling, Judo. They belong to the non cyclic sports being aero-
anaerobe mixed sports. The most frequent affections are: direct and indirect traumatisms. Hematoma 
formed as a result of repeated hits on ear area by the head, forearm or elbow of his opponents, bring about 
a particular sign – the so called fighter’s ear. Easier forms of traumatisms may be: face, arch, chin, 
forehead wounds, and bursitis of olecranon, chondrocostal disjunctions, epicondylitis, strains, sprains and 
subluxation at the acromioclavicular joints. 

Winter Sports. All of them characterized by a complex effort (some cyclic, others non-cyclic) of 
high intensity in special weather conditions (wind, cold, low temperature, moisture, snow). Traumatisms 
take various shapes and are caused by: the inappropriate technical status of equipment, carelessness, 
indiscipline, toughness from opponents, unfavorable environmental conditions, fatigue, deficiencies in 
preparing for the competition, erroneous recovery measures or no measures at all, thermal equilibration, 
caloric intake, arbitration. Micro traumas are predominant from the over soliciting group, created by 
trepidations, bumps, collisions, falls, shocks, change in rhythm. The most specific are: muscular-
ligamentar or osteo-muscular-connectival that break during prolonged effort, landings, changing in 
direction.  

We also have serious traumatic situations like: skull lesions by blows, falls and injury of the spine 
followed by coma, medullar sectioning. 

Chess – the sport of mind; it is a sport with a considerable neuro-physic effort that solicits the 
attention, memory, thinking, personality and temperament. The chess players are reluctant enough to the 
periodical medical controls. It is necessary a pharmacologic, metabolic and psychological recovery 
through particular recovery means. Non-observance of this recovery means leads to the overtax syndrome, 
contest morning tiredness, combustibleness, fainting, lowering of consciousness.   

Table tennis. It is a sport having a mixed energo-genesis, aerobe-anaerobe one, that needs a good 
ability, a concentrated attention, a resistance to stress and a good capacity of neurological, muscular and 
neuro-psychiatric recovery. In this case there are traumatisms like: hyper functional, muscular, ligament, 
overtax joint, especially at the lower limbs and at the upper limb that holds the tennis palette.  

For having a better control over the prevention of the traumatisms and for getting good results in 
the recovery of the sportsmen we are attach an evaluation card suggested and used by us. 

 
                          „ZOLI” PHYSICAL THERAPEUT IC EVALUATION CARD   
                                    IN    SPORTIVE   TRAUMATIC AFFECTIONS   
 
Surname: 
First Name:                                                Age                                              Sex: 
Sports Practiced:                      Sportive   Category: 
Personal Antecedents : 
Sportive  Antecedents: 
Health State: 
Initial  Medical-Sportive  Diagnosis:  
Morphologic And Functional Indexes: 
G. Waist   Breast CV Pulse (clino-orto-effort)TA (clino-orto-effort)   
Measurements ( cm ) 

Circumference/ Lengths 
Segment 

Not operated Post operation Hospitalization Discharge 
Thigh     
Knee     
Calf     
Ankle     
Arm     
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Forearm     
Wrist     
Thoracic perimeter     
Proportions     
Lenght of lower limbs     
Lenght of upper limbs     
Articular mobility ROM     
Force on muscular affected   
groups 
Values 0 – 5  

    

 
Local Temperature:  warm (swell)   acute phase                   subacute  
      reacutization          chronic phase 
Pain (scale 1 –10): 
Patellar shock : present               absent 
Hydrarthrosis : present     absent 

Posttraumatic complications: pseudoarthrosis; osteoporosis of immobilization; heterotopic 
bones; joint rigidity; (ROM) – stiffness, thixotropy; Volkman ischemic retire; articular laxity; muscular 
atrophy 

Surgical intervention solved by :micro trauma suffered forms; macro trauma suffered forms ; 
osteosynthesis; rod, corsage; usage of orthosis; kinesiotaping applications; others.   

Card of self-control and nutrition 
Myotonometry, values 
Dynamometry: force of glenohumeral arch ; lumbar force; palm force: left- right; Index of recovery (I. 
Dörgö). 
Functional cardiobreathing tests: Spirometry; Martinet’s test;Master’s step test; Karvonen’s test ; 
Coopers test; Pitteloud’s test; Sargent’s test; Georgescu’s test;  
 
EVALUATION ON TOPOGRAPHIC REGIONS 
Spine: Kendall şi Mc Creary’s test; The test of active lifting of both lower limbs; Laseque’s sign 
Shoulder: Addison shunting, stage 1-2; Costoclavicle syndrom; Hyperabduction test; Slump Test (test 

for neuromeningeal tension); Biceps test  (instability of biceps tendon); Booth and Marvel’s test; 
Lippman’s test; Ludington’s test; Hawkins and Kennedy’s test - speed  sign; Hand let test  (helmet 
rotation); Neer şi Welsh’s test; Maitland Quadrant and Locking’s test; Yergason (pain at the tendon of  
biceps) 

Elbow: Cozen’s test ; Tennis player’s elbow test; Golf player’s elbow test; Timel’s sign; Pinch’s test 
       Hand – Thumb: Froment’s sign; Finkeistein’s test; Bunnel – Littler’s test; „O” ’test; Grips 

(trithigh,nailed,thumblaterodigital,spherical ,cylindric,hook etc.) 
Hip-Pelvis : Thomas’s test; Ober’s test; Sacroiliac test (Gaenslen); Patrick and Faber’s test; Hamstring 

(Puranen and Orana)’s syndrome; Ely’s test 
Posttraumatic Knee: Lachmann’s test; Schubladen’s test (drawer test):  + = 3 up to 5 mm, ++ = up to 

10 mm,+++ = over 10 mm; Slocum and Larson’s test; Lysholm score; Michon’s quotation system of  
knee’s laxity ; Mc. Murray’s test; Apley’s test; Medial/lateral test (varus - valgus); Changing the pivot 
test; Cross-Over’s test; Wipe’s test; Fluctuation test (kneecap shock); Patellar tap test; Valgus test (L.C. 
M.); Varus test (L.C. M.); 

• The Scale of articular instability: 
  0 grade =  the joint doesn’t open 
  grad 1+ = the opening is less than 0,5 cm 
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  grad 2+ = an opening between 0,5 up to 1cm 
  grad 3+ = an opening more than 1 cm 

• Test of measuring „O” angle 
• he sits on a chair at functional angles, coxofemoral-knee-ankle 

Ankle : Fore drive exercise; Test of stress reversal; Test of ligament instability : medial, lateral; Mc. 
Conkey and Nicholas’s  test ( 1, 2, 3 degree); Thomson’s test 

Foot – hallus: Feiss line; Angle in talocrural joint ; Judet – Benassy’s test (Achilles  tendon)  

     Gait:  in water  independent with a stick bars      impossible 

     Gait : on land   independent with a stick crutches    impossible 
 
Scales loading test 
                Action Percentages M. I. left M. I. right 
without loading 0 %   
touches with the tip toe and loads 20% 
of the weight 

20 %   

sustains its own weight partially 20% - 50%   
sustains its own weight, tolerating it 50% - 100%   
sustains its own weight entirely  100%   
 One foot standing:             possible  impossible 
 Climb and descent stairs:            easily  with difficulty  impossible 

Criteria for coming back to training and competition (largely accepted); normal neurologic 
investigation ; lack of persistent edema; less consumption of anti-inflammatory and antalgic medicines; 
not to have articular instability with obstruction; ability of running without difficulties (cyclic); muscular 
force of at least 80% -85% out of muscular force of the opposite limb; effort  tests having at least medium 
values. 
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6.4. PHYSICAL THERAPY IN RHEUMATIC DISEASES 
 

Objectives: 
•  The knowledge of all rheumatic diseases 
• Their classification according to the usual practice in approaching the kinetic treatment. 
• The possibility of rapid documentation, both in the case of the patients and in the case of the 

medical specialists involved in the physical therapy treatment. 
• The possibility of knowing the degree and the forms it affects the musculoskeletal system. 

 
 
Content 
6.4.1. Describing the rheumatic diseases according to the criteria of anatomic regions that are 

affected, organs and systems. 
6.4.1.1. Rheumatic diseases of the upper limb 
6.4.1.2. Rheumatic diseases of the spine 
6.4.1.3. Rheumatic diseases of the lower limb 

 
Key words: clinical investigation, functional evaluation, physical therapy treatment, recovery. 

 
6.4.1 Describing the rheumatic diseases according to the criteria of anatomic regions that are 

affected, organs and systems. 
 

6.4.1.1. Rheumatic diseases of the upper limb 
It is a very important part of the musculoskeletal system that accomplishes the integration of the 

human body in the environment, resolves the human intervention necessities in all the fields of activity. I 
can be considered an extension of the brain. It solves the prehension and also it helps to approach and 
distance a certain object from your body. It is a means of communcication and it contributes to locomotion. 

Affecting, no matter in what way, the upper limb brings about major prejudices, that is why the 
physical therapy is extremely useful in the prophylaxis, treating and curing the rheumatic diseases of the 
upper limb. 

The Rheumatic Polyarthritis (R.P.) is an inflammatory disease of the conjunctive tissue, with a 
chronical evolution, clinically characterized by peripheral arthritis, often symmetrical, persistent, non-
suppurative with an evolution towards deformations and ankylosis of multifactor etiology. 

Other names for rheumatic polyarthritis: The Charcaut Disease, Progressive Chronical Rheumatism, 
Progressive Chronical Polyarthritis, Rheumatic Arthritis. 

The A.R.A. criteria (American Rheumatism Association) for R.P. diagnosis: 1. Morning stiffness; 2. 
Pain in at least one articulation; 3. The tumefaction o al least one articulation for six weeks; 4. The 
tumefaction of another articulation over a period of three months; 5. The tumefaction of the symmetric 
articulation. 6. Hypodermic nodules; 7. Radiologic modifications; 8. Modifications of the synovial liquid; 
9. Waaler Rose reactions. 

According the these criteria, the diagnosis of R.P is possible according to these criteria. We can talk 
about possible polyarthritis, probable, defined and classic polyarthritis. 

Lesions and deformations determined by R.P: 
At the fist level: The tumefaction of the fist through radiocarpal synovitis 2. Cubital head syndrome.  

3.Wrist stiffness especially during flexion. 
At the level of the hand and fingers: 1. he cubital deviation of the fingers. 2. The “swan neck" 

deviation of the fingers. 3. The "buttonhole" deviation of the fingers (the opposite of the "swan neck 
deviation"). The distortion of the thumb in “Z” shape. 
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The objectives of physical therapy in R.P. 1. The realigning and correction of the articular axis 
for maintaining the movement in axis and anatomically normal plans. 2. Preventing the distortion of the 
articulations. 3. The maintaining and improvement of the articular mobility to permit the maintaining of 
amplitude in movement in functional limits. 4. The maintaining and growth of the muscular force. 5. 
Recovering of prehension. 

Other inflammatory forms of rheumatism at the hand level. 1. Polyarticular acute Rheumatism 2. 
Psoriatic Rheumatism (Psoriatic R.P.) 3. Gout (gout arthritis R.P. metabolic rheumatism). 

The physical therapy objectives mentioned above currently apply to these forms of manifestation in 
an individualized and creative manner by the physical therapist. 

The hand with arthrosis unlike the inflammatory forms, the hand with arthrosis with all its forms of 
manifestation corresponds to the forms of degenerative rheumatism. 

Forms of manifestation: The distal interphalangeal arthrosis (The Heberden nodules) initially 
manifests at the index and middle finger, then at all the other fingers, often symmetrically to both hands. 
The installation of these nodules determines the limitation of distal, interphalangeal mobility. The proximal 
interphalangeal arthrosis (Bouchard nodules). The aspect that these nodules give to the hand an aspect of 
increase and tumefaction at the I.P.F. level with mobility limitation. The metacarpal-phalangian arthrosis of 
the thumb represents a tumefaction and a distortion the trapezes-metacarpal joint with the thumb's position 
in adduction and flexion.  The Dupuytren disease (palm aponeurosis retraction) is also known as Lederhose 
disease. 

The objectives of the physical therapy treatment in these arthrosis forms of the hand are mentioned 
in the objectives stated above. 

All the inflammatory and degenerative rheumatic forms mentioned also benefit from the possibility 
of surgical intervention, resolving a part of the compulsory treatment objectives. What surely remains 
within the physical therapy competence is keeping and recuperating the articular mobility, force and ability. 

Occupational Therapy together with Physical Therapy resolves analitically (Physical Therapy) and 
synthetically (Occupational Therapy) the problem of prehension with its different known types. 

Methods and techniques applied in the rheumatic affections of the hand. 
1. The non-kinetic techniques, the immobilization and posturation are used especially in the acute 

phase for maintaining the fist form and also the form of the hand and fingers to prevent the possible 
deformations. The disadvantage of these techniques is the loss of muscular strength and the installation of 
partial or total ankylosis. That is why the mobilization machines can partially permit movement or the 
immobilization position changes in many series, according to the normal anatomic and physiologic 
directions, combining flexion to extension, abduction with adduction etc. 

2. The dynamic physical therapy techniques allow movement starting with passive exercises and 
finishing with active exercises with auto-resistance and resistance, with objects to make it more difficult 
(especially for reeducating the prehension) 

Especially the techniques of promoting mobility are to be used in the case of the affections that 
produce partial or total ankylosis and /or distortions. 

These techniques are: the relaxation active movement, opposition, rhythmic stabilization, and 
rhythmic rotation, slow inversion with opposition, repeated contractions and sequence for the increase of 
strength. There are different kinds or muscle contractions: isotonic, isometric and different combinations 
between them. 

In the case of R.P. passive mobilization is to be avoided, self mobilization is preferred. Push-ups are 
totally contra-indicated, and among the types of muscular contraction, isometric, because it develops 
interarticular pressure. 

The principle of lack of pain shall be strictly respected and the patient will be asked to participate 
actively during treatment. This type of participation creates the premises for learning correctly the 
exercises, leading to the efficiency of the self-treatment. 

The Rheumatic Elbow. The elbow is a combination of three articulations offering the hand and the 
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forearm the possibility of approaching it and distancing it towards and from the body. It is the intermediate 
articulation of the upper limb, just like the knee is the intermediate articulation of the inferior one. 

Inflammatory and degenerative diseases of the elbow: The Rheumatic Polyarthritis (R.P.) 
mentioned above, Gouty Polyarthritis, Juvenile Polyarthritis (a particular form of rheumatic polyarthritis 
which affects little children); Acute Articular Rheumatism; The elbow arthrosis; Periarticular Rheumatism 
of the Elbow: Epicondylitis, epitrochleitis, Olecranon pain. 

The pathology of the elbow, regardless of the etiology determines one or more of the following 
situations: articular stiffness, of the conjunctive tissue (especially of the articular capsule). The extension 
limitation is rapidly installed, the evolution being, most times, towards ankylosis in semi flexion (especially 
the juvenile polyarthritis) affecting severely (handicap) some movements among A.D.L. and professional 
activities. 

Other forms of elbow diseases (the arthrosis) appear especially as a consequence of luxations, 
fractures or repeated micro traumatisms. 

Among the periarticular forms we mention: epitrochleitis which is an insertion tendonitis of the 
epitrochlear muscles with painful manifestations at the level of the elbow and fist within the flexion 
movement of the forearm on the arm, against a resistance; the epicondylitis is also an insertion tendonitis of 
the extensor muscles, the pain appears in the external part of the elbow at the extension movement, 
associated with pronation; The olecranon pain is an insertion tendonitis of the triceps, the pain appears 
when extending the elbow, especially in the case of the movement with resistance. 

The physical therapy treatment and recovery objectives for the elbow: 1. controlling the pain 
through non-kinetic techniques (positions and postures in functional limits); 2. Regaining the functional 
and normal mobility by using dynamic exercises starting with auto-passive exercises (passive exercises are 
totally contra-indicated because the pain suddenly appears even at the smallest amplitude.) 

Techniques: For the strength recovery - slow reversal and slow reversal with opposition, isometric 
contractions in the short zone, alternative isometry. For the mobility recovery - rhythmical initiation, 
relaxation-opposition, relaxation-contraction, rhythmical rotation, active exercises with objects and body 
resistance (push-ups). The Klapp, Kabat and Bad Ragaz (Hydro Physical Therapy) methods and also 
therapeutic swimming apply very well. As principles to be respected are: the principle of non causing pain, 
the principle of accessibility (from easy to difficult, from simple to complex, from proximal to distal), and 
the principle of aware and active participation with the advantage of creating the premises of self-treatment. 

The Rheumatic Shoulder. The shoulder is the anatomic region of the musculoskeletal system, which 
insures, in mobility and stability conditions the movement of the entire upper limb. The mobility of 
strength and stability of this level ensures the other functions of movement of the segments of the upper 
limb (arm, elbow, forearm, hand). 

The rheumatic affections of the shoulder: 
- The chronic arthritis of the shoulder, among which we mention the ankylosing spondylitis (is dealt 

with in the "Spine" subchapter.) It is worth mentioning that only 5 or 10 percent of the cases of spondylitis 
affect the shoulders in the initial phase of the disease, but in the advanced stages, the percent of infection is 
bigger. The infection ia always bilateral. The clinical signs of in ankylosing spondylitis are the ones which 
are specific to rheumatic polyarthritis, but adapted to the shoulder. In all the situations the rotator muscles 
and this leads to acromioclavicular painful arthrosis. 

- The arthrosis of the shoulder are rare from the localization point of view and usually appear as a 
consequence of post traumatic condition or minor traumatisms suffered previously. They are a part of the 
general context of polyarthritis. 

- The scapulohumeral periarthritis is in fact a heterogeneous affection which is a part of the 
periarticular rheumatisms group. 

The localization of the rheumatic inflammatory or degenerative processes at the level of the 
tendons, bursas and the articular capsule. These represent approximately 80% of the shoulder diseases, in 
the acceleration of the degenerative lesions and in producing the inflammation that contributes to generate a 
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characteristic clinical view are incriminated: traumatisms, small traumatisms, prolonged exposing to small 
temperatures, the stress factors. 

In scapulohumeral periarthritis, the lesions are located especially at the level of scapulohumeral 
articulation, especially lesions at the level of the supraspinous muscle tendon, of the brachial biceps, 
characterized by neurosis, partial and total fractures and also calcifications. There are cases in which can be 
incriminated lesions at the level of glenohumeral capsule, whose inflammation evolves towards fibrose 
creating the aspect of a blocked shoulder. The most difficult cases are due to the breaking of some tendons, 
especially of the four rotator muscles, which form the rotator cuff having as a consequence the clinical 
aspect of a pseudo-paralytic shoulder. 

The nervous factors, even better known lately, that can be incriminated are: cervical-brachial 
neuralgia Zona Zoster (the peripheral nervous system) and hemiplegia, Parkinson disease, brain 
traumatisms, etc. (in the central nervous system). Other situations that generate P.S.H. are: pectoral angina, 
cardiac preinfarction and infarction, surgical interventions on the lungs (thoracotomy), thoracoplasty, 
operated breast cancer. A category of incriminated factors, hard to evaluate, is prolonged exposing to small 
temperatures, or the alternation hot-cold, professional diseases (mine workers, professional drivers). All 
these factors, some clinically latent, wear off the soft tissues degenerative state, especially at the level of 
scapulohumeral articulation, affecting directly or indirectly the other articulations of the shoulder. 

S.H.P. evolves in painful exacerbations, generating functional impotence in the acute phase and 
tendencies towards partial ankylosis outside the exacerbation. From a clinical point of view, S.H.P. 
includes three forms of affections: the simple painful shoulder (supraspinous and biceps tendonitis), the 
acute painful shoulder (.subacromial bursitis.), the blocked shoulder, the pseudo-paralyzed shoulder. 

The objectives of the physical therapy treatment in P.S.H. 1. Controlling the pain - through non-
kinetic techniques (in exacerbation of symptoms) postures and immobilizations of short duration. 2. The 
recovery of mobility in the upper trunk articulations. 3. The muscular strengthening. 4. Regaining stability 
and ability for controlled movement. 

Techniques and physical therapy methods: To regain range of motion in the exacerbation stage, 
immobilization and posturation will be used changing at short intervals of time the opening angle 
(abduction-adduction, flexion-extension, internal rotation-external rotation). Passive exercises can also be 
used successfully, especially the auto-passive ones, but a rapid passing from the passive to the active 
exercises with resistance is needed. In order to obtain an efficient strengthening in a short period of time 
isometric exercises (with a interdiction in the preinfarction cases and myocardial heart attack). Also the 
isotonic exercises have the advantage that that it simultaneously resolves both the regaining of mobility and 
strength. There are many combinations of exercises that are composed of the alternation isometric 
contraction-isotonic contraction in a closed and open kinetic chain. 

Among the techniques we mention: rhythmical initiation, active relaxation-opposition movement, 
repeated contractions, rhythmical stabilization, slow inversion, slow inversion with opposition, alternant 
isometry (respecting the interdictions), and rhythmical rotation. 

Methods to be used: Klapp, Kabat and Bad Ragaz, the Codman method, therapeutic swimming, 
playing with the ball in the water, etc. 

The principles to be followed in approaching the physical therapy treatment are the following: non 
causing, pain of accessibility. In this one, as a peculiarity, the passing towards physical therapy exercises 
with closed kinetic chain, than semi-open and than open kinetic chain will be made gradually. The 
muscular strengthening will be resolved simultaneously with the regaining of stability and mobility. In 
order to reach a functional level it is enough to reach to force 4 (on a scale from 0 to 5) 

The passive exercises are not forbidden, but it is good to reach as soon as possible to the active 
ones. During the physical therapy sessions it is good if the rhythm of executing the movements is made 
together with respiration because it is a biological rhythm, easily bearable, and it is also good if the 
exercises do not have more than four times, preferably two. In the forms of inflammatory rheumatism 
(ankylosing spondylitis, rheumatic polyarthritis) the shoulders are affected in particular during the 
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exacerbation periods and especially in the advanced stages of the disease. The physical therapy treatment is 
adapted depending on the acute or the chronical phase it is applied simultaneously with the resolution of the 
objectives that are specific to this disease. 

 
6.4.1.2. Rheumatoid affections of the spine 

Te spine is rightfully considered to be the "axial organ" of the musculoskeletal system. Any disease 
or other pathological forms lead, indirectly, to the affection of the entire system, locomotion, with the 
danger of handicap. From a clinical point of view, the articulations that ca be affected in the rheumatic 
diseases are: disk joints and the articulations of the ligament system joints. 

A. Inflammatory forms of rheumatism at the level of the spine. 
Ankylosing Spondylitis. The most well known form of inflammatory rheumatism at the level of the 

spine is this disease, which is also called "The Bechterew" disease, the Strumpell-Pierre Marie disease, etc. 
Its etiology is insufficiently known. Its predominance in men is recognized by the medical statistics. There 
are suspected many factors that are not infectious, but especially the infectious and the genetic factors. 
Within the theory of molecular interpretation a very important role is reserved to the HLA-B27 antigen. 
The lesions caused are at the level of the peripheral articulations (inflammation) at the level of the spine 
(the capsular ossification), at the level of the sacroiliac articulations (inflammation and synosteosis) at the 
level of the intervertebral disks (inflammation and ossification), at the level of the aorta (inflammation). So, 
from what I presented, there are four types of lesions: (inflammation, ossification, fibrosing process and 
amyloidal deposits) 

This disease has an often long evolution and the specialists agreed over four stages of evolution, 
taking into consideration the functionality of the spine from an articular and muscular point of view. The 
initial stage is the sacroiliitis, only the sacroiliac joints are affected (local nocturnal pain, light fever, 
discomfort). The second stage affects the mobility of the lumbar region from sacrum towards the upper 
lumbar region. The third stage manifests through almost total ankylosis at the level of the lumbar spine also 
affecting the thoracic spine, including the costal-vertebral articulations. The thoracic breathing is limited. 
The fourth stage fixes the lumbar, thoracic, cervical spine (partially) like a bamboo stick to a drastic 
decrease in the atlantoaxial and atlanto-occipital joint articulations. It is the last stage of evolution and the 
handicap is a major one. In fact the handicap is installed in the third stage. 

The physical therapy, in the case of the complex treatment of ankylosing spondylitis is very 
important. 

In the case of ankylosing spondylitis. the objectives are subdued to the evolution stages. 
In the first stage of evolution the activity of the spine is almost functional. Practically, if the disease is 
discovered in this stage, the other stages appear very late, the patient will lead a normal life. From a 
physical therapy point of view in the periods in the exacerbation periods we suggest a correct position of 
the body (hard bed with a small pillow under the nape) and then as soon as the subacute and chronic phase 
passes exercises of force and mobility can be made in all the axes and anatomic functional plans. The 
respiration will be intensely used, first for a good oxygenation during the effort, then for obtaining a good 
working rhythm. It is very important to prevent the loss of range of motion in the costal vertebral 
articulations. The patient has to be informed about the effects of his disease in the advanced stages, about 
the daily hygiene and the necessity of establishing a daily program with exercises both simple and efficient. 

The second and third stages of evolution have as objectives the maintaining and regaining the 
mobility of the spine and if it is possible, returning to he state of mobility before the last exacerbation. It is 
important to maintain the mobility in the articulations mentioned above, especially in the costal vertebral 
ones. A partial ankylosis in these articulations leads to the decrease of the thoracic expansion when 
breathing in and out, which is severe for the pulmonary ventilation with all the consequences. 

In these stages the physical therapy also has the role to maintain the spine in its physiological shape, 
if possible keeping intact its natural curves, even if the mobility is partially diminished. 

The fourth stage claims the best preservation possible of the mobility left in the affected segments 
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and a major concern for the mobility of the spine in the cervical segment. The shoulders and the hips, being 
also affected, the physical therapy will put a stress on the preserving the range of motion and the muscular 
strength at the level of these anatomic areas. Practically, the fourth stage of clinical evolution can be well 
tolerated by the patient if, from a functional point of view, the patient remains in the third stage. 

This is possible if the patient is monitorised and treated in hospital. 
Techniques and methods: The accent will be placed on preserving the articular mobility, working 

with each segment of the spine in particular, and with the spine as a whole. Force is subdued to mobility 
and a great accent will be placed on the paravertebral muscles of the spine, on the intercostal muscles and 
the diaphragm. The isometric exercises will be little used because the aorta may be affected, that is why the 
isotonic exercises will be often used. Non-kinesis will be promoted only during the exacerbation periods 
and will be used to prevent the appearance of deforming curves. Among the techniques we mention: the 
slow inversion with opposition, the relaxation-opposition relation, progression with resistance. The 
following methods are indicated: hydrophysical therapy and therapeutic swimming, the Kabat method (its 
rhythm is dictated by respiration), the Klapp method (adapted for ankylosing spondylitis) 

We notice that as the disease evolves towards the terminal phases the importance of the physical 
therapy intervention does not diminish, but the means of intervention decrease. Practically, as soon as the 
diagnosis is settled the physical therapy intervention becomes a part of the secondary and tertiary 
prophylaxis. 

The passing from one stage to the other is made by means of means of evaluation and clinically-
functional appreciation. These evaluations are compulsory a few times a year and especially after every 
exacerbation period. From a physical therapy point of view it is very good if the spine's functions of 
mobility and strength are regained from before the last exacerbation period. 

The principles that have to be respected in the case of ankylosing spondylitis are: The non-causing 
pain, the accessibility principle, the constant active participation of the patient. 

B. The rheumatic degenerative affections of the spine. 
These diseases are the equivalent at the axial level of the peripheral articular degenerative diseases. If at 
the level of these articulations the hyaline cartilage is affected at the level of the spine, these diseases are 
the result of the state of wear which appears as a consequence of over use mechanical loading. 

Cervical arthrosis is the degenerative rheumatic disease of the cervical spine determined by the 
wear of the intervertebral disks and includes more kinks of affections: 

- cervical disk arthrosis with or without disk hernia. 
- shoulder arthrosis 
- degenerative intervertebral ligaments. 
All these diseases affect almost exclusively the inferior part of the cervical spine (especially C5-

C7). 
Among the favoring factors, specific for this affection we mention the congenital anomalies the 

short neck type. In the context of cervical arthrosis the following syndromes have been described: 
- The chronic non-radicular morphological substratum is determined by an incipient disk arthrosis 

plus posterior inter- apophysis arthrosis, which determines minor tractions on the ligaments. 
- Rigid acute cervical pain (acute vertebral torticollis). The morphological substratum is 

determined by a disk protrusion plus posterior inter-apophysis arthrosis. 
- The cervical-.brachial neuralgia. The morphological substratum is a cervical disk hernia. 
- The vertebrobasilar insufficiency. The morphological substratum is given by shoulder arthrosis 
Dorsal arthrosis is more frequent in adults and old people. 
- The chronic dorsal pain due to a disk arthrosis more frequent in the middle area of the dorsal 

spine, especially within spondylosis with deformations, in the inferior area or because of arthrosis of the 
costotransverse and costovertebral articulations (especially in the inferior part of the dorsal spine) 

- Dorsago or the rigid acute dorsal pain. It is somehow similar to the lumbago It is due to a 
protrusion and disk thoracic hernia. 
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- Senile Schmorl kyphosis has as a morpho-pathological substratum the degeneration of the fibers 
of the dorsal medium in the middle dorsal region, which will determine anterior and lateral translamellar 
breaks with the anterior pinch and then an anterior sclerosis of the disk space, anterior osteophytosis and 
then anterior sclerosis of the disks. The affection appears in the case of people who are over 70 years old. 

- The arthrosis of the posterior inter-apophysis articulations. The disease manifests pathologically 
like the peripheral affections, with the difference that this arthrosis is rarely mechanical. The localizations 
are at the level D10-L2 and lumbar inferior L3-S1. 

Characteristic for this affection is the symptomatic manifestation at the distance, distally 
considering the location of the lesion. When the compression phenomena appear a characteristic 
symptomatology for every zone is produced. 

Clinical lumbar syndromes 
From among the eight lumbar clinical syndromes five have almost the same symptoms concerning 

the manifestation of pain, a so called common pain symptom complex: lumbar pain which radiates in the 
buttock; parasacral pain; peritrochanteric pain; scleromyotomial pain (referred) which extend to the knee; 
absent objective neurological signs. 

A. The rachidian syndrome has three types of manifestations: 
a. Static manifestations: unhealthy attitudes (scoliosis, hyperlordosis, lordosis decrease) 
b. Dynamic manifestations: the functional limitation of movements during a daily activity; flexion 

limitation, of lateral movements, walking difficulties; the existence of a discrepancy between the active 
and the passive movements; the painful arc phenomenon; unbalanced movements. 

c. Local manifestations. 
B. The dural syndrome - appears because of a dural, radicular and disk conflict, which can present 

two forms considering the pain: 
a. with a spontaneous dural pain determined by the pressure of a disk hernia over the dura mater. 
b. with a dural pain caused - because of certain maneuvers. 
C. The neurologic syndrome is accomplished through the compression on the neural elements in 

the rachidian channel or in the conjugation whole (sensitivity disorders). 
D. The ligament syndrome: 
a. acute ligament pain; 
b. chronical ligament pain. 
E. The psychic syndrome- accompanies any pain, especially a chronical one, being able to 

determine the awareness of the affection. 
F. Acute capsulo-ligament lumbago. It is characterized by mechanical pain which gets better 

during rest and accentuates during mobilization. The other characteristics of the pain correspond to the 
common pain symptomatic complex. 

G. The sacroiliac syndrome. 
H. The postero-central acute/subacute disk protrusion; lumbar disk affection in the second stage. 
I. Syndromes that have a fascial origin (myofascial syndromes). Are related to a degenerative 

pathology and manifests through myogelosis, painful zones that are located in different layers: skin, 
fascia, aponeurosis, ligaments, capsules, periost, and muscles. These zones can be symptomatic and non-
symptomatic, latent or active, with indurations from the dorsal, inferior lumbar muscles, the lumbar 
square, gluteus, tensor fasciae latae, and sural triceps. 

a. Vertebral channel stenosis. Can manifest under latent, acute or severe forms, these are dealt with 
by means of surgery. 

b. Neural tunnel syndrome. This syndrome is related to the carpal tunnel syndrome. It is due to a 
posterior or posterolateral osteophytes in the intervertebral hole. 

Lumbar disk hernia with radicular affection.  The sciatic neuralgia is a radicular pain which leads 
to the pain of sciatic root and rarely does it touch the nervous trunk. In most cases it results from a disk 
radicular conflict, that appears because of a intra-rachidian hernia at the level of the intervertebral disks 
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L4-L5 or L5-S1. 
The sciatic syndrome can appear as a symptom of a different affection - the symptomatic or 

secondary sciatic can appear as a primary sciatic - by means of disk hernia. 
The secondary sciatic of general affections with consequences over the sciatic nerve: exogenous 

intoxications; specific inflammatory processes (infectious), nonspecific, degenerative, humoral; specific 
spondylitis, TBC, staphylococcus, streptococcus, specific disc inflammations, spondylosis, specific and 
non-specific sacroiliitis, pelvic osteitis, tumors of the pelvic bones, of the small pelvis (methritis, 
paramethritis, uterine tumors, pregnant uterus; specific spondylitis: and some inflammatory processes, 
spondylosis, vertebral tumors, traumatic states of the spine, spondylosis, specific and nonspecific 
.inflammatory, tumoral, and degenerative affections of the bones, tendons, fascias, on the whole length of 
sciatic nerve 

Primary sciatic 
a. Rheumatic- it is vary rare, it appears because of the presence of some rheumatic nodules in the 

perineural conjunctive tissue. 
b. Disk hernia: medullar sciatic, radicular sciatic, and trunk sciatic. 
Anatomicopathologically, the cause of sciatic by disk hernia is either a degenerative affectation of 

the disk, either a real protrusion. After the age of thirty the first degenerescence modifications of the disk 
appear. At the level of the annulus fibrosus there is a decrease of the circular and radial fiber elasticity, 
and at the level of the nucleus pulposus it decreases its water absorption capacity, which creates the 
possibility of producing traumatic lesions with the partial or total breaking of the annulus fibrosus, 
determining the protrusion of the disk either on the median line or the lateral one, situation which 
produces the compression of the nervous root on the posterior bones of conjugation hole. 

From an anatomic point of view three phases in the evolution of the disk hernia are described: 
The 1st phase- the fissure of the annulus fibrosus - no protrusion, it is manifested clinically 

through discopaties, common low back pain. 
The 2nd phase - the incomplete fracture of the annulus fibrosus - with the migration of the disk 

towards the conjugation hole accomplishing the proper compression - manifesting itself clinically through 
recurrent sciatica. 

The 3rd phase - the total breaking of the annulus fibrosus with the migration of the annulus 
fibrosus ends in the whole of conjunction with the proper compression and with the loss of substance at 
the level of the nucleus pulposus which will protrude, will lead to hernia - and this will eventually lead to 
the decrease of the disk height. 

Physical therapy objectives in degenerative affections of the cervical dorsal and lumbar 
spine. 1. the paravertebral muscular relaxation: 2. preventing the pain; 3. articular increase of active range 
of motion and the prevention  of abnormal curves of the spine, deviations od the spine and unbalanced 
movements; 4. obtaining of stability of the spine while standing or moving, by loading it and dislocating 
it; 5. the strengthening of abdominal muscles because if they are lax, they let the inferior abdomen fall 
provoking the exacerbation of the lumbar curve with the danger of appearing lumbar  disk pain; 6. the 
strengthening of the calf muscles (sural triceps and peroneal muscles) which are affected in the sciatic 
syndromes). 

Indicated techniques and methods 
The most commonly used method is the Williams method, which applies to every patient in a 

creative way after clinical and functional evaluations. This method can be applied also in hydro physical 
therapy. There are indicated a few stiles of therapeutic swimming. (Crawl on back) 
Other methods: the Kabat method, the Klapp method, the McKenzie method (especially for the high disk 
affections T12-L1 and L1-L2), also applied in a creative and personalized manner, (depending on each 
case) 

As principles for the physical therapy treatment it is recommended the association of breath for the 
Williams program (flexion and the coming back from flexion on inspiration); lack of pain; the gradual 
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loading of the spine together with the passing from one stage to the other of the Williams program and 
Klapp method (the principle of accessibility is applied) The active participation of the patient is very 
important and also the assimilation of the exercises by the patient in the order the physical therapist has 
suggested. 

 
6.4.1.3. Rheumatoid affections of the lower limb 

It is that part of the musculoskeletal system that ensures locomotion, walking in standing through 
the succession of steps undertaken. Mobility in situations of lower limb stability is assured by all the small 
and big articulations of the lower limb: hip joint, knee and tibiotarsal articulation as well as the 
articulations of the foot. 

A. The rheumatoid hip joint. The pathology of the hip joint is dominated on the one hand by 
coxarthrosis and on the other hand by the coxitis from rheumatoid polyarthritis and other inflammatory 
forms. 

Primitive coxarthrosis (around 40-50% of coxarthrosis) apparently with no definite causes, on a 
hip joint with no morphological anomalies, at the age of 50 – 60, sometimes around a general arth disease. 
It is usually a bilateral coxarthrosis with normal coxometry. Generally they have a slow evolution. The 
vast majority of primitive coxarthrosis benefit from conservative treatment and especially balneo-physio-
therapeutic of recovery. 

Secondary coxarthrosis (50-60%) raise the biggest problems of recovery. To some percentage we 
can establish that at the origin of coxarthrosis there is a congenital hip joint contortion or sub contortion. 
Yet the vast majority has at their origin a simple coxofemoral dysplasia, a minor form of subluxation. 
Early surgery allows for a better recovery. In those case advanced from a physical therapy point of view, 
the intervention is less at the hip level and more in the problems raised by over weight. 

Rheumatoid coxitis – appears in the context of the clinical panel of advanced rheumatoid 
polyarthritis. 

The coxitis in ankylosis spondylarthritis (rizomelic form) can display four forms: the erosive and 
destructive form (idem as in rheumatoid polyarthritis); the hyperostosis form; the ossifying form with 
bone ankylosis; the mixed form, erosive-constructive. 

Symptomatology. Regardless of the etiology of coxarthrosis, it displays some common signs, so 
that in an advanced coxarthrosis, decompensation can be painful, inflammatory, static, muscular and 
dynamic. 

Pain is triggered by the changes at the level of the articular structures, because of muscular 
contractions, the tendonitis of the force muscles. Pain is initially mechanic – it appears at the start, then 
permanent, more intense at climbing up and down the sitars. It can be projected on the anterior facet of the 
hip joint to the knee. 

Stage 1 in which there are present congenital or present pathological changes, but not lesions at the 
level of the articulation. At this level primitive coxarthrosis is reversible. 

Stage 2 is the stage of the appearing of minimal lesions (pre-arthrosis stage, with possibly 
reversible lesions); 

Stage 3 – anatomical changes with repercussions over the function of the articulation characteristic 
for the stage of coxofemoral arthrosis with a well definite radiological expression. 

The hygiene of the hip articulations 
Prophylactic measures at the level of the coxofemoral articulation:  the avoidance of prolonged 

standing. Patients who are predisposed or manifest a start of coxarthrosis are advised to professional 
reorientation, to avoid walking. It must be mentioned walking for the maintenance of the hip functionality 
is necessary based on the condition of rigorous dosage, mixed with other corresponding hygiene measures 
like having a stick, thus helping to the unloading of the affected hip, intermittent pauses, the avoidance of 
walking on bumpy soil, the maintenance of normal weight (over weight avoidance), it will be used for 
walking, riding a bike, prolonged sitting will be avoided as it favors the establishment of hip flexum, the 
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stick will be correctly used, the opposite part of the affected hip, passing the load over to the healthy hip 
and the stick, thus unloading the affected hip; under no circumstance there will be adopted a limping 
walking (so as not to walk with a stick) if there is no inequality between the length of the lower limbs this 
will be corrected  starting with a difference bigger than 0.5 mm, there will be avoided wearing high heels, 
gymnastic programs will be done 1-3 times a day, programmed made up from mobilization exercises, as 
well as strengthening of the muscle groups, which give stability to the hip, there will be avoided jobs and 
preoccupations that stress the hips too much (weight carrying). 

The physical therapy objectives in the inflammatory and degenerative rheumatic affections 
of the rheumatic hip. 1. The regain and the maintenance of articular mobility at least within the 
functional limits of movement in the coxofemoral articulation; 2. The prevention of external rotation 
establishment of the lower limb (through repose posturation); 3. The strengthening of the affected 
muscularity, especially of the extension muscularity  (), of the abducing muscularity  ( gluteus medius and 
of the muscularity that ensures the internal rotation up to a value closes to value 5 (on a scale 0-5); 4. 
walking recovery; 5. overweight fight. 

Actually physical therapy objectives in such affections are closely connected the secondary 
prophylaxis measures. . 

Techniques and methods in physical therapy treatment of the hip 
 - non-kinetic techniques – posturation in conditions of external rotation rebutment from the dorsal 
cubit position; 

- physical therapy techniques for mobility regain: rhythmic initiation, active relaxation movement, 
opposition, repeated contractions, relaxation – opposition, relaxation – contraction, rhythmic rotation. 

- physical therapy techniques for muscular force regain; slow inversion and with opposition, 
isometric contraction in the shortened area, alternative isometric and rhythmic stabilization. 
As methods there can be used hydro – physical therapy, the Klapp method, the Kabat method (diagonals 
for the inferior trunk and for the inferior members), applied creatively and in a personalized manner. 

Principles of physical therapy treatment in coxarthrosis: 1. the absence of pain of pain principle (in 
the acute periods bed repose is indicated with the protection of the affected hip, and in the chronic 
collaboration with the patient will be done up to the limit of pain or a limit accepted by the patient); 2. 
Analytical change of the affected muscular groups (the accessibility principle); 3. The slow load of the 
affected lower limb (same mentioned principle); 4.articular mobility recovery will be done and will be 
maintained at least at the level of -5 (scale 0-5); 5. Active and conscious participation as well as the 
patient’s collaboration with the physical therapist, necessary especially form the perspective of the 
appropriation of the physical therapy program for its daily realization. 

B. The rheumatoid knee. The knee is the intermediary articulation of the lower limb, being the 
largest articulation in the body as well. Because of the fact that it is not protected by muscularity is most 
exposed to traumatisms, coldness and humidity. From rheumatic point of view it is dominated by 
arthrosis, arthritis and the menisci, ligaments, tendons, serous bursa and the articular capsule affections. 

Gonarthrosis is the most frequent form of rheumatoid suffering caused by the wearing out of the 
articular gristle especially at the level of the femoral-patellar articulations and the femur-tibial ones. 

The functional deficits determined by the arthrosis knee are; a. instability, be it active or passive; b. 
the limiting of the articular mobility on flexion, extension or both; c. pathological mobility. 
Gonarthrosis can be present in 3stages: 
 - the initial stage which manifest a slight and intermittent capacity of “clutching” the knee while 
walking, slight hypotrophy of the quadriceps, moderate crepitations 

-the evolved stage with intense pain which appear in standing and walking, the limiting of mobility 
up to 900; knee volume growth, crepitations, slight flexum, important hypotrophy and hypotonia   of the 
quadriceps, knee instability while walking and sometimes even lateral deviations (genu valgum şi genu 
varus) ; 

- the final stage with pain in repose, frequent inflammation; mobility under 900, obvious 
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deformation of the articulation, flexum and deviations in sagital, frontal position; difficult walking making 
it absolutely necessary the use of the stick. 

The gonarthritis – in the context of rheumatoid polyarthritis, peripheral ankylosing 
spondylarthritis, psoriasis polyarthritis, and gout – have together with the regular arthritis signs, 
particularities of the main affection. The most difficult problems from the pint of view of recovery are 
raised by the rheumatoid arthritis, usually bilateral and characterized by femoro-patelar and femorotibial 
ulcerating lesions, geodes, osteoporosis, the shortening of the articular interline, lateral disaxation of the 
knee. as concerns ankylosing spondylarthritis the peripheral form there predominates the constructive and 
hipersotosant (with osteocondensation and osteophytosis). In the cases where there was not an adequate 
treatment, mobility is severely affected, and the constituted deformations raise very difficult problems of 
surgery recovery 

The insertion tendonitis of the pes anserinus, lateral ligament and intertwined ligaments lesions, 
prerotulian bursitis, meniscopathies can be soiled or can be associated with arthritis or arthrosis of the 
knees. 

The physical therapy objectives of the inflammatory and degenerative affections of the 
rheumatoid knee: 1. the recovery of passive and active stability. Passive stability can be obtained through 
the integrity and the functionality of the articular structures – bones plus soft tissues in 0 extensions (zero) 
and at different flexion and de-flexion degrees. Active stability is given by muscularity which has to be 
perfectly functional with force values as close as 5 (scale 0-5). Values of 4 and +4 are insufficient. The 
lowest value which is at the same time functional is -5; 2. The tonus recovery on antigravity groups of 
muscles (which through their contraction assure the maintenance of the gravity centre of the body in 
standing, walking and running, at the height of the bony pelvis within the support polygon); 3. The 
recovery of the knee mobility which means first the extension 0 (zero). Every deficit of extension means 
the dilution of the passive stability which leads to the excessive use of the active stability (muscular 
tiredness), it also means the shortening of the inferior member, respectively deformed walking with pace 
shortening, body swinging, walking handicap. Mobility recovery means also the regain of some flexion 
angles. A functional minimum means at least a flexion of 900; optimum functionality means 1200 flexion, 
and normality means 1450 flexion. It is important that the movement flexion – extension (deflexion) be 
done easily and with no pain because such an alternance means harmonious passing from active stability 
to passive and vice versa. And we know that at the lower limb stability doubled by mobility come first. 

The general indications of secondary prophylaxis of the knee (similar to those at the level of the 
hip articulation). The maintenance of a good muscular, articular and kinetic functionality at the level of 
the femorotibial articulation and the other articulations is done through a rigorous observance of the 
secondary prophylaxis rules. These are: normal body weight and over weight avoidance, the avoidance of 
prolonged standing, the avoidance of walking on bumpy field, walking with the support of a stick; the 
avoidance of maximum flexion positions; the avoidance of the prolonged maintenance of a certain body 
position, free movement of flexion and extension (with no loading) after prolonged repose for the 
lubrication of the articulation, walking (if necessary) shoes with foot support devices, the avoidance of 
high heels, the avoidance of direct traumatism. 

Techniques and methods in the treatment and recovery of the rheumatoid knee 
In the acute phase (be it that the patient suffers from any form of arthritis, or he ahs a for of 

arthrosis), the non-kinetic techniques of immobilization and best preserving the articular integrity and the 
muscular strength (through isometric exercises). 

Starting with the subacute phase and then with the chronic one there can be used techniques which 
make use of isometric contraction or of combinations of isotonic contractions (concentric and eccentric) 
with isometric contractions on different levels of flexion and extension. 
FNP techniques: slow inversion with opposition, repeated contractions, sequentially for strengthening, 
agonistic inversion, active movement of relaxation-opposition, relaxation contraction, rhythmic rotation, 
alternant isometrics and isometric contraction in the shortened area. 
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As methods there are recommended hydro – physical – therapy – especially for walking recovery – 
the Kabat method applied creatively for the problems of the lower limb, the Klapp method and the Bobath 
method (especially for regaining the balance while walking). 

As working principles we remind those of lack of pain. It is very important especially in mobility 
recovery, because any strain is very painful. Another extremely important principle is that of accessibility 
in its form of gradual loading. Conscientious and active participation of the patient is important on the one 
hand for the appropriating of the physical therapy program by the patient, of the indications and 
contraindications, on the other hand abidance to this principle grows the efficiency of the treatment. 

C. The rheumatoid leg. In rheumatoid practice, the diagnosis of static and dynamic dysfunctions of 
the leg, as well as the analysis of the types of lesions and biomechanical podologic dysfunctions are 
usually ignored, without correctly estimating their importance. The 26 bones of the leg make up a graceful 
and resistant mechanical ensemble, perfectly adapted to standing and walking. 

Lesion types and deformities of the leg in rheumatoid affections 
The localization of the rheumatoid processes at the level of the leg can allow for a clinically easy 

diagnosis when it fits in the context of a general illness or may be more difficult when the touch of the leg 
is isolated or when it represents the modality of a general affection start. 

Leg lesions in rheumatoid polyarthritis the more frequent localizations of arthritis in the context of 
rheumatoid polyarthritis are at level of metatarsal and phalangian and interphalangeal - making complex 
deformities, then tibiotarsal localizations, calcanean under the aspect of erosive ostheo-periostitis. The 
mediotarsal localizations are rare and their consequence is the limiting of the inversion and e movement. 
The features of arthritis correspond to those in rheumatoid polyarthritis. 

Lesions of the leg in ankylosing spondylarthritis – the most frequent are those calcanean – which 
can represent even an incipient way. We must mention tendinous bursitis and calcanean periostitis with 
the predominance of the ossifying processes, of hypertrophy and bone displacements. 

In psoriatic polyarthritis there predominate metatarsal phalangian, interphalangeal and tibiotarsal 
arthritis often together with atrophic changes of teguments, retractile myotendonitis, and nail lesions as 
well as sole psoriasis. 

In gout – the topographic predilection of the acute form of gout for the metatarsal-phalangian and 
interphalangeal articulation of the thumb is better known. 

Decalcified painful leg (sympathetic algodystrophy of the leg Sudeck-Leriche) caused by a 
traumatism, with diffuse pain, vasomotor and trophic imbalances and a degree of motor deficit with 
causes difficult problems of walking recovery. 

The physical therapy objectives of the inflammatory and degenerative rheumatoid affections of 
the rheumatoid leg: 1. in the forms of inflammatory and degenerative rheumatism, in the acute phases 
there are recommended non-kinetic techniques (immobilization, posturation) because any exercises that 
articular and/ or muscularly solicits the leg contributes to its overuse and its deformation, that is why from 
a physical therapy point of view a conservative treatment is recommended. The number one objective in 
these phases is pain fight and the preservation of the form and structure of the leg and the avoidance of 
deformation; 2. in the subacute and chronic forms of lack of calcium it can be proceeded to the recovery 
of force and mobility through physical therapy techniques which start with auto passive mobilizations 
(under the observation of the physical therapist) and it can be continued with the active and active 
resistance ones, gradually loading the leg. Active techniques with the loading of the leg go to the recovery 
of the stability force and mobility in standing, walking (including walking variants), climbing up and 
down the stairs, walking on a sliding field etc. 3. In these phases the objectives are subordinated to the 
recovery of the leg function, respectively: the recovery of walking as an essential function of the 
musculoskeletal system. In rheumatoid polyarthritis and/ or ankylosing spondylitis as well as in other 
forms of inflammatory rheumatism, if the patient is in advanced phases of the disease, the coming back to 
the state of health is most times impossible, that is why there are necessary helping mechanisms or even a 
wheelchair, because the lesions caused by the disease are irreversible. 



 177   
 

The impossibility of walking (even aided) is a major handicap with unpredictable consequences. In 
other words, walking recovery and its maintenance is the most important objective of the whole inferior 
member. 

The general instructions of secondary prophylaxis of the leg: the avoidance of prolonged standing, 
normal weight and the avoidance of body overweight; the avoidance of walking on bumpy field, walking 
with a stick; the avoidance of a prolonged maintenance of a certain knee position; free flexion and 
extension movement (with no loading) after prolonged repose for the lubrication of the articulation, 
walking (if necessary) with shoes with foot support, the avoidance of high heels, the avoidance of direct 
traumatisms. 
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6.5. PHYSICAL THERAPY IN CARDIOVASCULAR DISORDERS 
 

Objectives:  
• Knowledge of: profound anatomy, physiology, pathology notions of the cardio-vascular apparatus, 

the protocol in effort tests that are the base of evaluation and orientation of cardiovascular 
affections  physical therapy; thorough knowledge and application of  the methods, techniques and 
means of  physical therapy, to enable successful programs of prophylaxis, rehabilitation, 
reeducation in cardiovascular affections.   

• Getting the ability of selecting the best methods of rehabilitation for the diagnosis, associated 
affections, particularities of the patient (age, sex etc.), other aspects of the status of the disease, in 
order to shorten the period of hospitalization and of recovery. 

• Using the methods of functional capacities rehabilitation in order to socially and professionally 
reintegrate the patient. 

• Getting the abilities to modify the chosen programs on the intermediary evaluations that show the 
direction of therapy evolution and of disease involution.    

 
Contents: 
6.5.1 .Physical therapy in ischemic cardiopathy. 
6.5.2. Rehabilitation in acute myocardial infarct.   
6.5.3. Physical therapy in stabile pectoral angina of effort  
6.5.4. Physical therapy for patients with dysrhythmia 
6.5.5. Physical therapy in silent cardiopathy 
6.5.6. Physical therapy in cardiac insufficiency  
6.5.7. Physical therapy in arterial high blood pressure 
6.5.8. Physical therapy in arterial low blood pressure 
6.5.9. Physical therapy for patients with valvular affections 
6.5.10. Physical therapy in peripheral arteriopathies 
6.5.11. Physical therapy in venous affections 
6.5.12. Physical therapy post cardiac transplant  

 
Key words: effort test, ischemic cardiopathy, acute myocardial infarct, arteriopathies, venous 

affections, physical therapy. 
 

6.5.1. Physical therapy in ischemic cardiopathy. 
 Ischemic cardiopathy is a disease that affects the arteries that feed the heart – the coronary 

arteries – which lessen their caliber, thus the quantity of blood that irrigates the heart muscle – the 
myocardium - is lower. The myocardium cannot get its necessary in oxygen, fat acids, glucose. The 
phenomena of reducing the blood flow through the coronary arteries got the medical name of ischemia. 
The cardiac modifications produced by ischemia are called cardiopathy. The clinical sings of ischemia are 
the pains at chest level, precordial zone – pectoral angina.    

Objectives: 1. Educating the patient to keep feeding habits that enable normalization of weight; 2. 
Diminution through self-education of the bad effects of stress in daily life; 3. Gradually intensifying the 
metabolic changes; 4. Intensifying the activity of oxygen transport system in order to get a gradual 
solicitation of the heart; 5. Enhancing the strength and endurance of the muscular groups of trunk and 
limbs; 6. Improving coordination in the execution of moving actions. 

Means:  walking, cycling (indoors and outdoors), running, stairs climbing, noncompetitive sport 
elements. 
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2. Rehabilitation in acute myocardial infarct. 
The acute myocardial infarct represents a serious evolution of ischemic cardiopathy. It can be 

favorably changed by a series of factors depending on the doctor or on the patient. It is a myocardial 
necrosis produced by a severe diminution of the coronary flow in a myocardium region (its surface has to 
be at least 1-2 cm2 to be identified with an acute myocardial infarct). It is a clinical syndrome, ECG and 
biologically characterized by a sudden diminution of the myocardial blood flow with a consecutive 
myocardial necrosis. Without compulsory clinical or ECG signs, but with enzymatic proofs. 

First phase of recovery (in hospital: The 1st phase of myocardial infarct begins in the Intensive 
Coronary Therapy Unit, intermediary coronary end ends at the level of regular hospital patient rooms. The 
first step already begins a few hours from the admittance of the patient, when the thorax pain has 
disappeared; the patient is thermo-dynamically stable and has no severe rhythm disturbances. Before 
mobilization, we have to be sure that the reposing cardiac frequency is less than 120 beats/minute (better 
less than 100 beats/minute) and then systolic arterial blood pressure is less than 90 mmHg.  

Objectives: 1. To ensure that the patient will have a capacity for self care; 2. To get an 
independent movement, inside and outside the hospital, without help from the others; 3. Limitation of 
general effects of decubitus; 4. Fighting the psychological repercussions of immobilization; 5. 
Functionally preparing the cardiovascular apparatus for the transit to the next phase. 

Means:  passive mobilizations, active analytic mobilizations of limbs, walking, stretching 
exercises, activities of daily living.  

 Transition period between 1st and 2nd phase.  
Objectives: 1. Keeping the results and the effort level reached during the 1st phase of 

rehabilitation; 2. Instructing the family on the attitude regarding the diseased; 3. Instructing the patient on 
heart rate effort monitoring, effort intensity (Borg scale); 4. Obtaining benefic psychic effects; 5. 
Instruction regarding sexual activity. 

Means: the physical exercises already done in hospital - two times/day, 10-20 minutes; household 
activities: vacuuming, ironing, machine washing; not supervised walk. 

Phase II of recovery. The convalescence period begins after 3-6 weeks from the infarct debut and 
corresponds to the capacity of the patient to climb one story with no signs of intolerance to effort. It lasts 
6-10 weeks, after which, if the evolution is favorable, the patient can go to work again. This period is the 
most important in physical rehabilitation, because it aims to give back to the patient the maxim obtainable 
of his/her physical capacity, compatible with the functional state of the heart.        

Objectives: 1. Reduction of the cardiac labour for a given effort level, through amelioration of the 
peripheral use of O2; 2. Enhancing the capacity of maximal effort (VO2Mx) through the same amelioration 
of the peripheral use of O2; 3. Amelioration of maximum cardiac performance appreciated by maximal 
cardiac flow (optional); 4. Development of collateral coronary circulation; 5. Obtaining favorable 
psychological effects, to be used in regaining self confidence, letting go of the anxiety and worry for 
going to work again and for dealing with the complex problems of life. 
.    Means: isometric exercises; endurance exercises involving large muscular groups; little ladder 
climbing; ergometric bicycle (indoors and outdoors); recreational games; free analytic exercises; 
intermediary contractions; walks; daily current activities. 

Phase III of recovery (maintenance phase), so called the maintenance of the physical  recovery, 
has, as a primary goal, the maintenance and improving of the physical condition and of the characteristic 
functional parameters obtained in the second phase. It take place in the same time with chronic drug 
therapy and the ischemic cardiopathy secondary prevention measures, in order to slow down the 
atherosclerosis progressivism  or to determine it’s regression. 
 Objectives: 1. Maintenance, even increasing the maximum effort capacity, related to the affection 
severity; 2. Professional reorientation related to the gained maximum effort capacity. 
 Means: active mobilizations; resistive exercises at ergometric bicycle; elements from different 
sports games, even sports games competition free.     



 180   
 

 
6.5.3. Physical therapy in stabile pectoral angina of effort 

 Pectoral angina = troubles in the irrigation of the myocardium; signs: retrosternal or precordial pain, 
irradiating to neck, shoulders, and along the left upper limb. The pain appears mainly during a low physic 
or intellectual effort.  

Objectives: Diminishing as much as possible to slow down percentage difference between DAM 
and DAF (reducing the DAF down to DAM). 

Means: The physical training is adapted to the level of functional capacity of the patient identically 
with the post AMI adaptation; daily hygienic gymnastics – complexes of physical exercises, that is 
movements of the trunk and limbs, of low and medium intensity, respiration exercises and abdomen 
toning exercises. These exercises may be done in decubitus, sitting, or standing; their rhythm will be slow 
and coordinated with the breathing; endurance training; massage of the thorax, especially of the precordial 
area; walks; recreational activities. 
 

6.5.4. Physical therapy for patients with dysrhythmia 
  A significant percentage of the patients with ischemic cardiopathy and with indication of being 
included in physical rehabilitation programs also present super ventricular or, mainly ventricular rhythm 
perturbations. This increasing percentage of patients with acute myocardial infarct and ventricular extra 
systoles leads, from practical, economic and financial reasons, to an increased effort performed by these 
patients during the daily living activities. It has been proved that the physical rehabilitation programs 
heighten the level of the effort at which severe myocardial ischemia or left ventricular dysfunction 
appears. 

Objectives: 1. Diminishing the incidence of ventricular rhythm troubles during medium effort; 2. 
Increase of maximum effort at which lethal potential rhythm troubles may appear; 3. Enhancing effort 
capacity performed without symptoms; 4. Verification of rhythm troubles (together with auscultation, 
intermittent but periodical EKG monitoring and effort testing); 5. Amelioration of effort myocardial 
ischemia and the decrease of its amplitude, thus reducing the odds of ventricular rhythm troubles during 
effort. 

Means: The training methods are the same as in the second phase of AMI rehabilitation, and they 
must be performed in hospital, daily. 

 
6.5.5. Physical therapy in silent cardiopathy 

  Silent myocardial ischemia refers to three categories of subjects: I. Patients with antecedent 
myocardial infarct, and presently have no symptoms; II. Patients with angina pectoris who have alternate 
painful and painless ischemia episodes (found out by EKG or other methods); III. Patients with no 
symptoms at all (clinically healthy), who are diagnosed with myocardial ischemia or severe coronary 
stenoses. 

Before beginning the physical rehabilitation program, a effort test will be performed, usually a 
maximal effort test limited by the symptoms, following which, three categories of subjects will be 
delimited, as in the angina pectoris of effort. Practical methodology may be, too, the same as in the stable 
angina pectoris of effort, especially the ambulatory rehabilitation. Unlike the patients with angina, the 
level of possibly made effort may be higher, and the duration of the rehabilitation may be shorter. 
Considering that the patients are generally “diseased persons” that feel healthy, recreational actions will 
be added to the training, from the beginning, to make the treatment attractive to the patient; the training 
will be also varied. When the maximum or desired effort capacity is reached, without ischemia, the 
maintenance phase will begin, with mainly hiking activities and collective games. The patients with silent 
ischemic cardiopathy are considered to gain a lot from physical effort not only by raising the effort 
threshold of apparition of myocardial ischemia, but by reducing the number of episodes of silent ischemia 
during daily activity.   
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6.5.6. Physical therapy in cardiac insufficiency 
Cardiac insufficiency represents the imbalance that appears between the needs of oxygenated 

blood of the organs and tissues and the ability of the heart to ensure it and the impossibility of the heart to 
hemo-dynamically deal with the amount of venous blood coming back to it. The acute form is 
characterized by troubles of the biochemical processes of producing contraction energy without modifying 
the contractile properties of the myocardium. In the chronic form, biochemical processes are normal, but 
the contracting power of the heart is low; physical therapy has the goal to ease the work of the 
myocardium. 

The treatment of cardiac insufficiency is prophylactic (the target is to fight rheumatic and 
pulmonary infections and to treat hypertension and atherosclerosis); curative (hygienic and dietetic 
measures, resting in sitting and semi sitting positions, consideringdyspnea), low-salt or no sodium diet, 
with a strictly limited quantity of liquid, rich in C and B complex  vitamins. 

Objectives: 1. Amelioration and augmentation of peripheral mechanisms of adaptation to effort; 2. 
Increase of O2 arterial-venous extraction; 3. Amelioration of arterial vasodilatation; 4. Increase of effort 
capacity through: providing, during the physical effort, a relaxing factor from the vascular endothelium, 
that counteracts sympathetic vasoconstrictor effect and determines vasodilatation and increases muscular 
flow; delaying the beginning of the functioning of central effort adaptation mechanisms, so that the 
enhancement of the pressure in pulmonary capillary is delayed and appears at higher levels of effort; 5. 
Stopping the physical deconditioning of the patient beyond the limit imposed by the cardiac suffering; 6. 
Enhancement of the effort capacity, even if small.  

Means: endurance training; walking; jogging; isometric exercises. 
 In acute phase: Objectives: 1. Avoiding venous stasis in extremities; 2. Preventing forming phlebo-

thromboses which are frequently the starting point for embolisms at cardiac patients; 3. Avoiding lung 
edema, solidification of diaphragm and abdominal wall in the general mechanism of respiration. 

Means: resting positions in bed as a decubitus, the head over the level of the extremities (dorsal 
decubitus, decubitus with propped-up head, propped-up decubitus and sitting) – peripheral hypertension 
that determines an easing of the work of the left ventricle, exercises of the lower limbs, in bed, upper 
limbs exercises correlated with breathing movements.   

 In chronic phase: the means of physical therapy are applied differently in the compensated and in 
the de-compensated stages. 

 Compensated stage: an active regime is instituted, with a main goal to reduce the functional 
capacity of the myocardium.  

Means: preparing exercises: the program consists of 4-8 simple exercises of the trunk and limbs, 
together with respiration movements, done successively from decubitus, sitting and standing; massage of 
the upper and lower limbs; analytic exercises with circulatory effect – movements of the upper and lower 
limbs – pendulant and oscillating, alternating with circumductions and flections; breathing exercises – 
upper and lower limbs, trunk; diaphragm respiration exercises; abdomen exercises, especially isotonic but 
slowly made; exercises with light portative objects; applicative exercises – rhythmic walking or other 
variants, occupational therapy as activities according to the preferences and to the sex of the patient; 
sports, not expecting performances : cycling, walking on skis, rowing and some sportive games. 

 De-compensated stage. 
 Objectives: 1. Easing and supporting myocardial work; 2. Preventing peripheral venous stases, 

phlebo-thromboses, acute and chronic pulmonary heart; 3. Improving lung ventilation by recovering the 
activity of the diaphragm and the thorax muscles;  

Means: resting positions, mainly for reposing: dorsal decubitus with propped up head, right lateral 
decubitus, propped-up sitting, sitting, and dorsal decubitus with the lower limbs a bit above horizontal, 
lower limbs exercises performed in bed, passive-actively, with low amplitude and without muscular 
tension, active easy breathing exercises, diaphragmatic respiration exercises from propped decubitus and 
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propped sitting, trunk and lower limbs relaxing exercises, massage of the extremities, massage of the 
back, especially the thorax, predominantly relaxing (effleurage, tapotement, vibrations). 

 
6.5.7. Physical therapy in arterial hypertension (AHT) 

Arterial hypertension may be considered to be the blood pressure, in clinostatics, with a systolic 
value over 140 mmHg and the diastolic value over 90 mmHg. Characteristic symptoms: cephalea – 
pressure in the occipital area; dizziness, tinnitus, confused sensations in the precordial area. Initially, 
arterial hypertension may be asymptomatic.  

Objectives: 1. Balancing the nervous system and positively influencing the vasomotor centers; 2. 
Supporting peripheral vasodilatation and decongestion of some body segments; 3. Reaching and 
maintaining an optimal body weight; 4. Preventing the atherosclerosis phenomena; 5. Obtaining local 
vasodilatation and diminishing peripheral resistance; 6. Muscular and neuro-psychic relaxation. 

Means:  low limbs exercises, in decubitus, with propped-up head, trunk exercises as 
circumductions, breathing exercises focused on expiration, upper limb exercises for derivation of thorax 
circulation, analytic mobilization exercises for all the segments, analytic muscular contractions, isometric 
or “intermediary”, relaxation exercises: limbs oscillations, limb shaking performed by the patient or 
passive  shaking performed by the physical therapist, trunk twisting or positions with trunk twisting, 
neuro-psychic relaxation exercises - self-training method of Schulz and Edmund Jacobson, Schulz 
method, relaxing collective gymnastic recommended by E. Gindler and N Stoltze, I. Parow method, A. 
Macagno method, endurance training: walking, jogging, climbing stairs and slopes, ergometric bicycle or 
rolling carpet , swimming in warm water (thermal or mesothermal) pool, therapeutic sport. 
  

6.5.8. Physical therapy in arterial hypotension 
Arterial hypotension is the state in which systolic pressure is permanently less than 100 mmHg and 

the diastolic one less than 60 mmHg; it has two forms: essential and orthostatic.  
Essential (constitutional) arterial hypotension is frequently met with asthenic constitutional type. Signs: 
tachycardia, leucopenia, hypoglycemia. 

Means: physiotherapy (stimulant hydrotherapy), general massage, free exercises (active, analytic, 
synthetic), exercises with light portative objects, applicative exercises, breathing and abdominal exercises, 
rather long walks (60-90 minutes), tourism, swimming, ski.       

Orthostatic arterial hypotension (blood pressure diminishing when getting an orthostatic position) 
has as signs: bradycardia, leucopenia, hypoglycemia and faintness when changing the position of the 
body, especially in the morning when getting up from bed, or when standing up too long.  

Means: vascular gymnastics, abdominal exercises, active mobilization of lower limbs from 
decubitus and from sitting position, general and lower limbs massage, the stimulant form. 
 

6.5.9. Physical therapy for patients with valvular affections 
Valvulopathies have a real medico-social impact, both through the functional limitation induced by 

the cardiac insufficiency generated by the valvular vice, and the associated angor, and through the 
evolution directions of the disease: syncopes, serious arrhythmias, peripheral emboli, accidents during the 
anticoagulant treatment. 

a. Rehabilitation of non-operated patients. During valvular patients’ rehabilitation, in order to 
select the cases that can benefit from a physical training program, it is usual to perform a non-stress sub 
maximal effort test, defined as a limitative criterion: 80% of maximal theoretic heart rate, systolic arterial 
tension of 200 mmHg. 

Objectives: 1. The rehabilitation of the valvular patient may imply the correction of a precarious 
physical condition, capable in itself to amplify thedyspnea, by the deficit of peripheral use of oxygen. The 
amelioration of muscular effort conditions in periphery may lead to a heart labor economy and thus, to a 
diminution of the effort tachycardia; 2. Maintaining good ventilation, thus the conservation of the 
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pulmonary function, is realized by the short term physical training; 3. Amelioration of the vital capacity 
and of maximal expiratory volume; 4. Determining the physical capacity of the valvular patient and/or 
finding the functional intolerance program, determined by effort test; 5. Avoiding the harmful effects of 
sedentariness, regarding deconditioning of the motor and cardio-vascular apparatus; 6. Improvement of 
the motor activity, so that it takes place economically, with no use, excessive muscular contractions, 
without imposing a too big effort to the heart; 7. Realizing an economic activity of the heart, of the 
peripheral circulation and of the muscular metabolism, in order to be able to perform physical efforts with 
a minimum solicitation of the heart; 8. Development of joint mobility, of segment muscular force and of 
motor coordination.  
 Means: Respiratory physical therapy; global physical exercises, analytic exercises of all the body 
segments; elements of various sports and sportive games; massage; relaxation techniques; endurance 
training through prolonged effort or “with intervals”, on the ergometric bicycle, running or elements from 
sports.     

b. Rehabilitation of operated patients 
Preoperative preparation. Objectives: 1.The essential “rehabilitation” element in this phase in 

respiratory physical therapy; 2. Insuring a efficient bronchial drainage and “learning” diaphragmatic 
respiration; 3. Breath correction through respiratory exercises; 4. Supplying general data on the surgical 
intervention and the modalities of postoperative rehabilitation. 

Means: - respiratory gymnastics 
Postoperative. Objectives: 1. Ensuring a correct ventilation; 2. Prevention of decubitus 

complications. 3. Progressive re-adaptation to effort; 4. Rapid regain of functional autonomy;  
Means: - physical exercises for girdles and limbs mobilization, exercises for respiratory muscles 

mobilization. 
The first phase – in  hospital. 
Objectives: 1.Prophylaxis of decubitus complications, 2. Ensuring permeability of respiratory 

ways  
Means: passive mobilization of lower limbs; active mobilization of lower limbs; respiratory 

exercises; active girdle mobilizations; walking 
Second phase – convalescence – marks the transit from the acute postoperative phase to the return 

to socio-professional life. 
 Objectives: 1. Specifying the training program: intensity, frequency, duration and type of the 
muscular effort, taking into account the particularities of evolution and the resting modalities at the initial 
rehabilitation in the previous period; 2. Prophylaxis and treatment (attention at the risk of rheumatic 
evolutionary carditis); 3. Learning, as much as possible, the relaxation techniques;  

Means: respiratory exercises, global physical exercises, analytic mobilizations; endurance training; 
cycloergometer. 

The third phase – for maintenance. The intensity of the chosen training program will avoid a 
marked tachycardia or an important systolic ejection. To achieve this, a cardiac frequency of 50-70% of 
FC, calculated conforming to the effort test, is best. The physical exercises are the same as in the 
rehabilitation program of the coronary patients. Starting with a global physical training, the program will 
contain respiratory gymnastics and there will be an emphase on the muscular groups which are to be most 
used with the profession.   

 
6.5.10. Physical therapy in peripheral arteriopathies 

Arteriosclerosis represents 90% of peripheral arteriopathies. The arterial trunks most frequently 
affected are the abdominal, iliac, femoral and popliteal artery. Arteriosclerosis of lower limbs is 
characterized by diffuse arteriosclerotic lesions in the wall of main and medium arterial trunks. The 
stenotic or obstructive lesions, with haemodynamic repercussions are segmentary. Usually, stenosis or 
obturation of a peripheral artery produces subjective ischemic symptoms only during physical effort. 
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Objectives: 1. Considerably prolongation of effort duration until claudication takes place; 2. 
Collateral circulation development in territories with deffincient circulation; 3. Enhancement of perfusion 
pressure during physical exercises; 4. Dozed enhancement of hypoxia in ischemic muscles; 5. 
Improvement of the motor act economy; 6. Preventing cutaneous, mechanic aggressions, maceration 
phenomena at leg level; 7. Enhancement of blood flood in skeletal muscles; 8. Correcting walking 
troubles. 

Means: muscular contractions of correspondent intensity and duration; active mobilizations; global 
muscular exercises; dozed endurance exercises (dumbbells, weights, extensor, medicinal balls) for the 
upper limbs and for the trunk; cutaneous protection measures; massage following venous or arterial 
circulation (reflex superficial effleurage, deep pressures, petrissage); intermediary analytic contractions; 
respiratory gymnastics - abdominal and diaphragmatic movements, Burger postural gymnastics, standing 
on oscillatory bed for 2- minutes, thermotherapy, 30º hydrotherapy, walking, cycloergometer, ball games. 
  

6.5.11. Physical therapy in venous affections 
Objectives: 1. Reducing the venous stasis and it’s consequences; 2. Improuving venous circulation 

and the pulmonary gaseous interchanges; 3. Preventing and treatment of the chronic venous insuficiency 
and posttrombotic syndrome; 4. Stimulating the venous circulation using the muscular pumps. 

Means: - lower limbs massage, avoiding the venous trajectory, passive mobilization of lower limbs 
and lifting them over the plane, active mobilizations (are often pereffered), respiratory gymnastic, posture 
gymnastic, easy massage with  hyperemiant pourpose, walking, galvanic stimulations, external and 
intermittent pneumatic compressions, with a rithm of  5 sec/contraction, with angiomat device. 

a. Trombophlebitis is a condition that occurs when a blood clot causes inflammation in one or 
more of your veins. The most common symptoms thrombophlebitis of are: tenderness over the vein, pain 
in the part of the body affected, skin redness or inflammation. 

Objectives: 1. Applying the prophylactic measures for activating the peripheric circulaion; 2.  
Preventing the edema; 3. Activating the venous circulations; 4. Strengthening the lower limbs muscles. 

Means: - positioning the lower limb in proclive position, analitic mobilization of the lower limbs: 
passive, passiv-active and active; respiratory exercises, massage with hypereminat pourpose at the 
superficial circulation level on the affected lower limb, walking. 

In convalescence: easy massage, progressive, initially in a superficial way than profound 
(effleurage with pressure and activating brush for reducing the venous-limphatic stasis; static contractions 
and passive mobilizations like in previous stage, active mobilization with resistance in dorsal and ventral 
decubitus or in sitting position, for calf extension on the thigh, applying weights; respiratory exercises; 
elastic bandage, walking used as a therapeutic mean for venous circulatory stimulation and for functioning 
the muscular pumps.  

b. Chronic venous insuficiency. It appears as a result of venous obstruction and valves distruction. 
In case that this chronic venous insuficiency develops by edemas, will be used the following physical 
therapy means: patient lied down with lower limbs lifted on a support, higher than the rest of the body, for 
2–3times/day. This position must be addopted during the hole night; lower limb massage, circulatory 
manouvers, gently executed over the affected arrea, facilitating the venous circulation. This limb will be 
kept in declive position; the orthostatism will be avoided and no movements for a long time; ellastic 
bandages or tights in the morning, maintained the hole day; swimming. 
 In case that the chronic venous insuficiency is not developed by edemas, are used the following 
means means:  active exercises of the lower limbs from position over the trunk level, ot easy the venous 
circulation (decubitus, on hands and knees, sustained sitting); rithmic contractions and relaxations of the 
big muscular groups of the lower limbs; the lowwr libms massage –manouvers with circulatory effect. 

c. Varicos veins. The varicous veins or the venous ectasy is the dilatation of the veins, determined 
by the venous valves insuficiency. Signs: accentuated venous profile; tiredness or diffuze soreness in the 
legs; musculare cramps, especially at night. 
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Objectives: 1. An early locate of the dilatations; 2. Limitting the orthostatism; 3. Following a 
special programme wit patient lied down with the legs lifted above the horisontal plane; 4. Favorizing the 
venous circulation. 

Mijloace: vascular exercises (Bürger gimnastics), aanalitic mobiliztions of the lower limbs, active 
mobilizations of the lower limbs from possitions over the horisontal level, massage. 

 
6.5.12. Physical therapy after cardiac (heart) transplant 

  Particularities of the patient with cardiac transplant:  heart rate at rest of the denerved heart is, in 
general, higher than in a healthy heart; heart rate slowly adapts at the effort and doest’t reflect as well as 
acurate the effort intensitaty and recurrence of the heart rate at rest is slower (about 20 minutes); at the end 
of the maximal effort, the transplant has a heart rate inferior to the maximal theoretic one; the ventilatory 
efficiency is diminishing; the moderate reflux imposes the decreasing of the traning intensity and a severe 
reflux stops the training session. 

 The first phase -Preoperatory. Objectives: 1. Offering the informations regarding the surgical 
intervention; 2. Reducing the anxiety.  
            Postoperatory. Objectives: 1. A maximum limitation of the poor effects of the prolonged 
decubitus; 2. Effectuating a satisfactory bronchic cleansing; 3. A gradual begening of the physical trainig 
sessions. 

Means: - passive and active mobilizations, bronchic drainage, education and using an efficient 
cough, respiratory exercises, cicloergometer, indoor walking, on the hall. 

The second phase. Objectives: 1. Aerobe capacity amelioration; 2. A beter adaptation of the 
muscular blood debit at the active muscles request; 3. Reversion at a normal arteriolar vasodilatatory 
capacity; 4. Limitation of the muscular atrophy and the bone mineral loss; 5. Increasing the effort 
capacity; 6. Increasing the aerobic capacity; 7. Decreasing the diastolic arterial tension and the heart rate 
at the same effort threshold. 

Means: - izotonic exercises, exercises with smal weights, walking, jogging.  
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6.6. PHYSICAL THERAPY IN REHABILITATION OF RESPIRAT ORY 
DISORDERS 

 
Objectives: 

• Acquiring theoretical and practical knowledge as complex as possible regarding: 
respiratory medicine; clinical and functional evaluation methods: objective and subjective; 
rehabilitation modalities through physical therapy: means, methods, techniques; 

• Selection of the most adequate rehabilitation methodology considering: positive diagnosis, 
severity and stage of the disease, associated diseases, family and personal antecedents: 
physiological, pathological and hereditary-collateral ones, as well as the patient’s general 
data, if he or she has ever benefited of rehabilitation before.  

• Individualized (for each patient) practical usage of the acquired knowledge through: 
clinical-functional evaluation, structuring the general and specific rehabilitation objectives, 
elaboration of rehabilitation programs – reintegration. 

 
Contents 

6.6.1. Physical therapy in obstructive ventilator dysfunction (OVD) 
6.6.2. Physical therapy in mixed ventilator dysfunction (MVD) 

 
Key words: pulmonary, respiratory, dysfunction: obstructive, restrictive, mixed, physical therapy. 
 

6.6.1. Physical therapy in obstructive ventilator dysfunction (OVD) 
An obstruction on the respiratory ways can be strictly localized (intra-bronchial foreign body, 

bronchial tumor etc.) or diffuse, generalized. Rehabilitation of patients with OVD means to approach the 
causes and effects of the diffuse obstructive syndrome of the inferior air ways (especially the middle and 
small ones). 

The Effects of the Obstructive Syndrome 
The obstructive syndrome causes different effects to the respiratory function, depending on: 
A. place of obstruction: in the large, medium or small air ways or in the superior ones; 
B. the degree of obstruction is more related to its effects than it is its nature (production 

mechanism) with the resulted symptomatology. 
C. the reversibility or irreversibility of the obstructive syndrome generates a symptomatic variation 

from very severe conditions to almost normal situations. 
a. Acute obstruction of the aerial flux (AOAF) – acute tracheal-bronchitis  
Bronchitis and Bronchiolitis 
Acute tracheal-bronchitis: Acute inflammation of trachea and large bronchia, of the following 

types: viral pleural-etiological, bacterial, chemical, clinically manifested by coughing with expectoration, 
thoracic pains. Clinical manifestation. Especially during the cold season, there appear: an acute bronchial 
syndrome, coughing, sibilant, rhonchi rattle, dyspnea, cyanosis, thoracic pain etc. 

In acute tracheal-bronchitis, three clinical stages are described: 1. Premonition stage – 
indisposition, cephalalgia, ocular-nasal mast, hoarseness, retro-sternum burns, coughing, it lasts from a 
few hours to several days. 2. Stage of crudeness – a few days – fever, shivers, sweats, coughing 
accentuates and comes in accesses, thoracic pain etc. 3. Co-action stage – coughing becomes productive, 
the thoracic pain decreases, the fever and expectoration decrease, and they could all disappear; only the 
coughing remains. 

Treatment: General: rest in bed as long as the fever persists, food rich in liquids, fruit, avoiding 
food which is difficult to digest, vitamins, avoiding cold, especially at the lower limbs and neck. 
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Physical therapy: 
Objectives: 1. Decrease of respiratory frequency; 2. Decrease of ventilator labour; 3. Bronchial 

disobliteration. 
Means: Evaluation of the functional condition: listening; blood pressure measurement; 

measurement of pulse and respiratory frequency; assessment of dyspnea degree to effort; Relaxing and 
breathing facilitating postures from decubitus, sitting, standing; Relaxation methods: Jacobson, Schultz; 
Bronchial drainage postures; Education of cough; Bronchial drainage and self-drainage. 

 
b. Chronic obstruction of aerial flux (COAF) – Chronic tracheal-bronchitis 
Bronchiectasis 
Permanent and irreversible dilations of lumen of medium bronchia, caused by fibro-cartilaginous 

structure of the wall and obliteration of distal ramifications producing a sack bottom. Bronchiectasis can 
be used: unilaterally – 2/3, frequent on the left; bilateral 1/3, or after the macroscopic shape: cylindrical – 
tubular; varicose; in the shape of a sack – ampular or cystic. Clinical picture. Objective, symptomatology 
in bronchiectasies is usually poor, for a long time without asymptomatic infections, with signs of 
bronchitis together with pneumonia. The dominant functional symptom is bronchorrhea with abundant 
muco-purulent expectorations, from 200 to 500 ml per day, sometimes more, according to the activity 
degree of the disease. The major sign is coughing with abundant muco-purulent expectoration, multi 
stratified in 4 layers. 

Physical therapy: 
Objectives: 1. Decrease of respiratory frequency; 2. Decrease of ventilator labour; 3. Bronchial 

disobliteration. 4. Maintenance or amelioration of effort capacity. 
Means: Evaluation of the functional condition: listening; blood pressure measurement; 

measurement of pulse and respiratory frequency; functional respiratory samples (FEV – forced expiratory 
volume, VC – vital capacity, FEV/VC%, MVV – maximal voluntary ventilation); assessment of dyspnea 
degree to effort; assessment tests of obstruction: apnea, candle, bubble formation in water, effort test – 6 
minutes walking; Relaxing and breathing facilitating postures from decubitus, sitting, standing; Relaxation 
methods: Jacobson, Schultz; Bronchial drainage postures; Education of cough; Bronchial drainage and 
self-drainage – in case of expectorations larger than 50-100 ml/day; Reeducation of assisted breathing and 
teaching and use of a correct breathing (emphasis on breathing in); Effort training: initially – effort test; 
individual training program by walking. 

Chronic Obstructive Bronchopneumopathy (COBP). 
Chronic or relapsing productive cough, of over 2 years, at least three months per year, and/or 

persistentdyspnea, symptoms which are not determined by any pulmonary, thoracic, cardiac or superior air 
ways disease, specific or known. Clinical picture: chronic productive cough,dyspnea, prolonged breathing 
out; FEV decreased fewer than 70%, pulmonary hyper transparency, signs of respiratory insufficiency. 
Clinical forms of COBP: 

A. Emphysematic type (age 55-57), clinically: Cough – occasional; Onset of cough – after onset 
ofdyspnea; Sputa – reduced, mucous; Dyspnea – constant; Vesicular murmur – attenuated; Rattles – rare; 
Habitus – weak, asthenic; Recurrent infections – rare. 

B.   Bronchitis type (age 45-65), clinically: Cough – almost constant; Onset of cough – before 
onset ofdyspnea; Sputa – abundant, purulent;dyspnea – variable; Vesicular murmur – normal; Rattles – 
frequent; Habitus – normal, fat, picnic; Recurrent infections – frequent. 

Treatment: Prophylactic: bronchitic physiotherapy: Postural drainage is done if expectoration is 
over 150 ml/day, thoracic tapping and vibrations, percussion for unproductive cough. We teach the patient 
to have an efficient cough. Treatment of bronchic complications: balneal, balneophysiotherapeutic cures; 
mountain climate is indicated, but not over 1200 m and not during summer. For patients with bronchitis, 
sea and steppe climates are indicated; field climate is indicated for patients with emphysema and a little 
for those with asthma (Govora, Slanic Moldova) 
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Objectives Physical therapy: 1. Increase of conduct radius, even with a modest coefficient (with 
noticeable effects upon the resistance and mobilization pressure of air); 2. Decrease of aerial flux speed 
(decreasing thus the resistance in the air ways, fact which will require smaller mobilization forces); 3. 
Decrease of fluid viscosity that flows through the bronchia; 4. Hyper inflation reduction by diminishing 
the breathing out dynamic obstruction; 5. Modification of intra-pulmonary air distribution by: increase of 
dynamic compliance, decrease of respiratory frequency, decrease of ventilator labour; Modifications of 
gas exchanges and of gases in blood by ameliorating the V/Q report (ventilation/perfusion); 
Amelioration/recovery of effort capacity. 

Means: For severe forms of COBP: It is about the patients in respiratory insufficiency with or 
without hipercapnie, with accentuated dyspnea, of 4th or 5th degree, in most cases with pulmonary cord 
(consequence of pulmonary hyper blood pressure). Evaluation of functional condition; assessment 
ofdyspnea degree to effort: usage of abdominal-thoracic musculature relaxation postures and of abdominal 
breathing facilitation, initially from decubitus, then, in time, from sitting and standing; usage of limited 
medical gymnastics, simple movements of maintaining articular mobility and muscular tonus; bronchial 
drainage from adjusted postures (lateral decubitus), execution of a controlled coughing, non soliciting for 
the patient; respiratory reeducation, especially abdominal one; readjustment to effort, respectively passing 
from total bed rest to an independence in motion. 

For medium and easy COBP: for the medium form,dyspnea does not pass the 3rd degree, 
respiratory insufficiency is slow; for the easy form,dyspnea is 2nd or 1st degree. It is necessary to provide 
for these patients a method to ameliorate the obstruction symptoms, signs and data as well as knowledge 
necessary to prevent the severe phase of the disease. Evaluation of functional condition; assessment 
ofdyspnea degree to effort; assessment tests of obstruction: apnea, candle, bubble formation in water, 
teaching and usage of certain relaxation elements or methods: Jacobson, Schultz; teaching and usage of 
certain postures: relaxing (decubitus, sitting, standing); breathing facilitating (decubitus, sitting, standing); 
bronchial drainage; modalities of educating cough with applications in bronchial drainage too; modalities 
of reeducating assisted breathing and teaching and usage of a correct breathing (emphasis on breathing 
out); medical gymnastics programs with emphasis on the use of a correct abdominal-thoracic breathing; 
modalities of increasing the effort capacity: initially effort test (6 minute walking/running 
belt/cycloergometric bike); individual training program by walking, running belt, cycloergometric bike. 

Bronchial Asthma.  
Chronic respiratory disorder characterized by reversible obstruction of inferior air ways. The 

reduction of air flux is reversible spontaneously or under the action of treatment, and in the severe cases, 
the return to normal of the bronchial lumen diameter is never total. Basic elements: breathing outdyspnea 
crises accompanied by wheezing, sero-mucos expectoration – pearled, prolonged breathing out, sibilant 
rattle. 

Clinical-etiological classification: Allergic, atopic, inherited by allergens extrinsic asthma – in 
young people under the age of 35; Non-allergic intrinsic asthma, infection having the most important role. 

Clinical picture: 
Asthma has three main aspects: 
 1. Asthma with intermittent accesses, in typical form, it presents paroxistic dyspnea, and in young 

people, it can be in the allergic form which onsets in tens of minutes, the access may be preceded by nasal 
hydro rhea, central type cyanosis, the thorax may be in permanent breathing in, breathing out is prolonged, 
wheezing, this is usually bradypnea, but polypnea is not rarely met (polypnea of 20-30 breathings/minute 
– if it increases, the severe access appears with evolution towards the condition of being asthmatic sick), 
as duration and severity, coughing may last from a few minutes to accesses lasting for hours, the patients 
are afebrile , tachycardia 90-100 beats/minute. 

2. Chronic asthma: it is a progressive severe respiratory obstruction. It is more frequently met after 
the age of 40-50, it has a long history, effortdyspnea, minimumdyspnea in resting, asthma accesses are 
severe, they give in with difficulty to bronchial dilating and/or corticoids, the patients are dependent on 
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corticoids, it is difficult to make a difference between obstructive chronic bronchitis and uninfected 
asthma. 

3.  The condition of being asthmatic sick (severe acute asthma, status astmaticus): it is a 
complicated special form of bronchial asthma, a medical emergency. Its minimum duration is of 24 hours, 
it does not respond to correctly administrated bronchial dilators and there may appear severe pulmonary 
insufficiency phenomena with hypoxic encephalopathy: obnubilation, stupor, coma, extreme cyanosis, 
sweats, tremor, collapse. Acute pulmonary cord phenomena may appear. Clinical painting: severe 
dyspnea, polypnea over 30 breathings/minute, difficult speaking, severe condition, insomnia, favorite 
patient position: sitting; epigastric circulation, over-clavicle, over-sternum; exhaustion sensation, 
imminent asphyxiation; sweat, cyanosis; coughing and wheezing are missing; tachycardia; reactional 
HTA; cardio-respiratory collapse; severe hypoxemia, hipercapnie, metabolic acidosis. At listening, almost 
nothing can be heard = respiratory silence. 

Classification of asthma: 1. Easy – FEV over 70%, MBF (maximum breathing out flux) 80%; 
MBF variability under 20%; 2. Moderate – FEV between 45-70%, MBF 60-80%, MBF variability 20-
30%; 3. Severe – FEV smaller than 50%, MBF smaller than 60%, MBF variability 20-30%. 

The objectives of therapy are: 1. Control of acute manifestation (crisis); 2. Prevention of 
exacerbation; 3. Maintaining pulmonary functions as close to normal as possible. 

There are applied: Patient education and information; Control of environment and asthmatic 
triggers (act together with etiopathogenic factors which induce asthma); Pharmacologic treatment; 
bronchial-dilating medication, anti-inflammatory medication, therapeutic alternatives; Immunotherapy. 

 Balneo-physio-physical-therapeutic treatment. The following things are done: salino-therapy, 
saline solutions at 2/3rds of chronic bronchial asthma. Positive effects are obtained at Slanic Prahova, 
Targu-Ocna, Ocna Dej, climate-therapy is made in the mountains and at the seaside, alternatively (high 
altitudes where there are no allergens, over 800 m), heliotherapy is practiced at the seaside, mineral water 
therapy is made at Govora. Physical therapy will be specifically applied in the phases between the crises. 

Objectives of physical therapy: 1. Decrease of ventilation cost and toning up respiratory 
musculature; 2. Amelioration of intra-pulmonary distribution of air; 3. Equalization of V/Q reports; 4. 
Correction of gas exchange and gases in blood; 5. Readjustment to effort; 6. Social-professional 
reinsertion; 7. Removal of organic, functional and psychic factors which are or may become factors of 
maintenance or aggravation of the functional respiratory deficit; 8. Correction of all living and working 
conditions, of habits, of all external influences that represent determining or aggravating factors for the 
evolution of the disease: smoking, type of work, life style, nutrition, prevention of inter-current diseases, 
especially of viroses, avoidance of allergens. 

Means: During the crisis phase: posturing in a relaxing and breathing facilitating posture; 
bronchial disobliteration by adapted drainage; relaxation of respiratory musculature, expectoration 
facilitation, reduction of irritating cough; increase of pulmonary circulation by reflex massage of the 
connective tissue or segmentary massage on C3-C8, T1-T9 areas and on the 6-9 intercostal areas; breathing 
control and coordination – low and deep breathing in with short post-breathing in apnea, prolonged 
breathing out, without effort, the air is directed through the tight lips. The movements of the abdomen 
(diaphragmatic breathing) will be amplified. For spasmolytic and bronchial anti-inflammatory effects 
(edema – congestion - secretion), the following physical procedures may be used: 
Ultrasound – applied para-vertebrally between T1–T10 (0.2W/cm², 3 min.+3 min.), intercostal spaces 6-7 
and 7-8 (0.4W/ cm², 2 minutes on each hemi thorax and sub-clavicle 0.2W/cm², 30 seconds left/right); 
Haufe ascending baths on the upper and/or lower limbs; Warm procedures: cataplasm, short wave, trunk 
wrapping etc.; Ultraviolet waves in erythema on the thorax. 

Between crises. Evaluation of the functional condition; assessment of effortdyspnea degree; 
assessment tests of obstruction: apnea, candle, bubble formation in water, effort test – 6 minutes walking, 
running belt; cycloergometer; teaching and usage of certain relaxation elements and methods; teaching 
and usage of certain postures: relaxing and breathing facilitating, of bronchial drainage; teaching drainage 
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and self-drainage; teaching of correct coughing; teaching exercise programs for the correction of different 
musculoskeletal deficits; teaching modalities to increase the effort capacity. 

Atelectasis.  
It is a syndrome determined by a ventilation flaw in a region of the pulmonary parenchyma with 

the keeping of sanguine perfusion. Most frequently it is about a bronchial obstruction, the air reabsorbtion 
from the unventilated area determining condensation with retraction by reducing the volume of 
parenchyma. When the affected area is large (a lob, an entire lung), it constitutes a syndrome of 
characteristic retractile condensation.  

Clinical picture: local reduction of respiratory amplitude, retraction of the thoracic wall and of the 
intercostal spaces, deadness to percussion, the vesicular murmur is abolished; the bronchi being 
obstructed, no blows or rattles can be heard. 

Physical therapy objectives: 1. Enlargement of conduct radius, even with a modest coefficient 
(with noticeable effects upon resistance and mobilization pressure of air); 2. Decrease of air flux speed 
(decreasing thus the resistance in the air ways, fact which will require smaller mobilization forces); 3. 
Reduction of hyper inflation by diminishing the breathing out dynamic obstruction; 4. Modification of 
intra-pulmonary air distribution; 5. Modifications of gas exchanges and of gases in blood by ameliorating 
the V/Q report (ventilation/perfusion); 6. Maintenance/amelioration of effort capacity. 

Means:  Evaluation of the functional condition; assessment ofdyspnea degree to effort; assessment 
of obstruction: apnea, candle, bubble formation in water; teaching and usage of certain postures, 
relaxation elements or methods: Jacobson, Schultz; modalities of reeducation assisted breathing and 
teaching and usage of correct breathing (emphasis on breathing out);  medical gymnastics programs with 
emphasis on the use of correct abdominal-thoracic breathing; modalities to increase the effort capacity: 
initially – effort test; individual training program by walking, running belt, bicycle. 

 
6.6.2. Physical therapy in mixed ventilator dysfunction (MVD) 

Mixed ventilator dysfunction represents the association of the two types of ventilator dysfunctions: 
obstructive and restrictive, with the predominance of either one. The association may come from the 
existence of 2 completely different diseases, such as a kypho-scoliosis with a chronic bronchitis, or a 
chronic bronchial asthma with a large pachypleuritis, a remaining of an old tubercular pleurisy. But MVD 
can also develop within the same broncho-pulmonary disease, which affects both the air ways 
permeability and the expansion capacity of the pulmonary parenchyma. Such diseases may have a 
bronchial debut and, later, by the obstruction of the air conducts, eliminate a series of air spaces, fact 
which determine the decrease of pulmonary compliance. There also are returned situations, when the 
debut of the disease occurs at the level of the pulmonary parenchyma, followed by retractile processes 
which determine distortions of the air ways, as it happens in the case of post-tubercular syndrome. 

MVD is recognized by: decrease of CV, CPT, VEMS, and of the VEMS/CV% report, 
accompanied by compliance and flux resistance alteration. 

The aggravation of restrictive ventilator dysfunction results in the onset of alveolar hypo 
ventilation, of global pulmonary insufficiency. At the beginning, desaturation appears only in effort, then 
in rest as well (Manifested RI respiratory insufficiency). This pulmonary insufficiency may appear on the 
normal lung (poliomyelitis, spondylitis, muscular dystrophy etc.) or on the pathologic lung (interstitial 
pneumonia, pneumoconiosis etc.). 

a. Pulmonary insufficiency. It is the perturbation of pulmonary breathing process, of the 
continuous gas exchange between environment and the blood that perfuses the lungs, by diminishing 
partial pressure of oxygen in systemic arterial blood compared to normal values, anomaly called arterial 
hypoxia or hypoxemia and/or, by the increase over normal of the partial pressure of carbon dioxide, called 
hipercapnie, has the name of pulmonary insufficiency. The clinical forms of pulmonary insufficiency, 
defined by the generating mechanism or mechanisms and their treatment are: 
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1. Pulmonary insufficiency by alveolar hypo ventilation: it is characterized by the increase of CO2 
partial pressure, which is added to the decrease of O2 partial pressure. It may have two forms:  

Global alveolar hypo ventilation – met in patients with normal lungs. Ventilation/global minute, 
like alveolar ventilation, are diminished. The perturbation is caused by the diminishing of respiratory 
center activity (by intoxications, cranial-cerebral traumatisms, cerebral-vascular accidents, SNC tumors), 
or by the perturbation of the thoracic wall function (neuromuscular affections). Clinical picture: coma, 
often profound, with tendency of low blood pressure. The patient is intubated and ventilated without 
waiting for the result of sanguine gas dosage.  

Alveolar hypo ventilation caused by excessive increase of the dead alveolar space – it is met in 
patients with normal lungs which, however, present large unperfused areas (because of the decrease of 
cardiac debit, pulmonary arterial pressure, pulmonary thrombo-embolia, septicemia etc.), but still with 
ventilation. The patient is subdued to oxygen-therapy with a 28% oxygen concentration in the inspired air 
(indicated for elderly patients). 

2. Pulmonary insufficiency by ventilation-perfusion report inequality: it is characterized by partial 
pressure decrease of O2, partial pressure of CO2 remaining normal or decreasing slightly. It is met 
especially in patients with COBP, in intricate asthma, in diffuse interstitial pneumonia, in left ventricular 
insufficiency. Treatment consists, in the first place, in oxygen administration (oxygen-therapy). 

3. Mixed pulmonary insufficiency: In its appearance intervene both ventilation-perfusion inequality 
and alveolar hypo ventilation: it is characterized by the increase of CO2 partial pressure, because of 
alveolar hypo ventilation, and by the decrease of O2 partial pressure to a level lower than expected in the 
case of carbon dioxide partial pressure. The most frequent cause of this insufficiency form is COBP which 
perturbs the pulmonary function by: mechanical reduction of ventilation; alteration of gas exchanges 
(unsatisfactory elimination of carbon dioxide, diminishing the oxygen transfer from the alveolar air into 
the capillary blood); decrease of sensitiveness to carbon dioxide of the respiratory centers, resulting in 
ventilation stimulation by impulses generated by hypoxemia, started from the carotid chemoreceptors. 

The treatment of mixed pulmonary insufficiency can be confused with the treatment of acute 
COBP exacerbations, its most frequent causes being: oxygen-therapy (by the increase of oxygen 
concentration in the inhaled air, which determines the increase of partial pressure of that gas in the 
alveolar air, a benefic fact for the patient); respiratory stimulators; antibiotic-therapy; cortico-therapy; 
tracheostomy and artificial ventilation; mechanical ventilation. 

Last but not least, respiratory physical therapy will be often used, as it favors secretion elimination 
(pressing on thorax, percussion, vibrations which mobilize the secretions from the small and large air 
conducts, postural drainage) and increase ventilation/minute by ample and slow ventilator movements. All 
these procedures will be applied at an interval of 2-3 hours. 

b. Chronic pulmonary cord.  
The chronic pulmonary cord (CPC) is defined as a hypertrophy – right ventricular dilation, 

consecutive to certain diseases that affect primarily the parenchyma structure and/or pulmonary 
vascularization. It is, therefore, the consequence of some diseases that evaluate with chronic pulmonary 
high pressure (PHP), excepting PHP consecutive ICS, mitral stenosis and cardiovascular congenital 
affections. Depending on the way in which the basic disease contributes to the deterioration of the cardiac 
function, CPC is classified as follows: 

Hypoxic vasoconstriction: COBP (bronchitis predominant form); hypoxic disease of altitude; 
chronic hypoventilation syndrome, which includes: obesity (Pickwick syndrome), sleep-apnea (apnea 
syndrome during sleeping), neuromuscular diseases and diseases of the thoracic wall (kypho-scoliosis). 

Occlusion of the pulmonary vascular bed: chronic pulmonary thrombo-embolia, pulmonary 
carcinomathosis; pulmonary venal-occlusive disease (micro thrombosis in style); primitive pulmonary 
high pressure; pulmonary vasculitis (from collagenosis, drepanocitosis etc.). 

Parenchymatic pulmonary diseases with vascular territory destruction: COBP (emphysematic 
predominant form); Bronchiectasis, Cystic fibrosis; Diffuse interstitial diseases: pneumoconiosis, 
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pulmonary tuberculosis, idiopathic pulmonary fibrosis (Hamman-Rich), sarcoidosis, collagenosis, chronic 
mycotic infections. 

Herzog distinguishes, from the etiopathic point of view, three major types of CPC: functional: 
when the PHP basis is in the hypoxic vasoconstriction, implying the highest reversibility degree of the 
process; vascular: in which the initial pathologic process is localized at the level of the pulmonary 
vascular bed, implying a reduced reversibility degree; parenchymatic: at the basis of PHP being the 
destruction of pulmonary vascular territories, with lesions mostly irreversible. 

Objectives of basic disease therapy: 1. Reduction of right CI symptoms by: oxygen-therapy (4-6 
l/min debit), vasodilatation, diuretic, digitalin type medication recommended in cases of associated supra-
ventricular tachycardia, in CPC with concomitant contractile insufficiency of left ventricle (ischemic or 
hypertensive), as well as in the cases of decompensate CPC, to which a low DC is added (nitrogenous 
retention, low blood pressure or important signs of right ventricle hypertrophy), phlebotomy (300-400 ml) 
is an adjuvant method, when Ht is over 55%, in order to reduce sanguine thickness. 

c. Pneumonias.  
They are inflammatory processes of the lung of diverse infectious and non-infectious etiologies, 

characterized by exudating alveolitis and/or interstitial inflammatory infiltration with clinical-radiological 
picture of pulmonary condensation. Depending on the etiologic agent and the body’s reactivity, different 
anatomical-clinical forms may develop: 1. Lobar or segmentary pneumonia which appears when there is a 
strong etiologic agent and high reactivity. 2. Bronchopneumonia includes the bronchioles and alveoli in 
several focuses; in different evolution stages in both lobs (the body resistance decreases). 3. Interstitial 
pneumonia met peribronchovascularily. 4. Pneumonia. 5. Pulmonary congestion is the abortive 
pneumonia form under all subjective clinical aspects, but there are no X-rays modifications. There are: 
primary pneumonia in which the process is grafted to the healthy lung; secondary pneumonia, which is 
grafted on a preexistent affection. Treatment: in most cases, in hospital. 

Antimicrobial therapy. As a general and symptomatic attitude parenteral or peros hydration over 2 
l; antipyretics; oxygen if necessary. 

Prevention: antipneumococcus vaccine. 
Physical therapy: it is indicated with that of C OBP, respectively of pulmonary insufficiency. 
d. Pleurisies.  
They are inflammatory processes of the pleura, with multiple etiologies, characterized by the 

appearance of an exudate in the pleural cavity, having different aspects and locations. Pleurisy affects 
directly the capacity of system mobilization, it limits lung expansion and it overloads mechanically the 
TPS (thoracic-pulmonary system). It can be concluded thus that alveolar hypoventilation is determined by 
an important increase of the ventilator labour. Basic elements: thoracic twinge, fever, dyspnea, deadness 
and sub-deadness, pleural frictions, abolishment of vesicular murmur; radiological, costo-marginal 
shadows appear. Pleurisies may be: of tubercular and non-tubercular types. 

Therapeutic objectives: fast resorption of the exudates; healing without followings of the pleural 
inflammation; prevention of ulterior tubercular determinations in the lung or in other organs; maximal 
rehabilitation of the respiratory function. 

Treatment: hospitalization with bed rest for 2-3 weeks; vitamin rich nutrition; antituberculostatics 
physical therapy – it is started after the acute phase and after the liquid is reasorpted. 

Kinetic objectives and means 1. Amelioration of alveolar ventilation by: treatment of causes of the 
restrictive syndrome (mechanical overloading) and increase of localized expansion – through the 
techniques of ventilation promotion in different pulmonary segments (increased thoracic or thoracic-
abdominal ampliances in regions with blocked respiratory movements); decrease of ventilator labour in 
order to ameliorate respiration “cost” – by the increase of current volume (CV) and decrease of respiratory 
frequency (RF); increase of “respiratory muscular pomp” efficiency – decrease, even disappearance of 
“muscular fatigue” through any means that will reduce respiratory labour. 2. Effort training – to improve 
peripheral musculature performance as well as that of respiratory musculature through a better perfusion 
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and an increase of the capacity to extract oxygen from blood, initially through an effort test, then by 
elaborating a training methodology using walks, the running belt or cycloergometer. 3. Correction of 
sanguine gases and reestablishing the sensitiveness of the respiratory center – by using respiratory 
gymnastics, assisted respiratory reeducation, emphasizing the increase of CV amplitude with rhythm 
decrease, using mostly inferior abdominal-thoracic breathing. Breathing with increased amplitude will 
provide a better alveolar ventilation with CO2 elimination ant it will reduce the eventual danger of 
oxygen-therapy. 

e. Pachypleuritis (pleural symphysis).  
The pleural symphysis syndrome (pachypleuritis) is, in fact, a syndrome which implies the 

thickening of pleural leaflets, associated with pleural symphysis (sticking together of the two leaflets). The 
pleural sequel is fibrosis which is produced in the intimacy of pleurae and which leads to thickening and 
to partial or total symphysis of the two pleural leaflets. By the term of “sequel” of a disease, we 
understand all morbid manifestations noticed after healing and which are the direct prolongation of the 
anatomic and functional disorders caused by initial pathologic processes. From the extension point of 
view, pachypleuritis may be: complete or total – it comprises the pleura of an entire lung and determines a 
thoracic deformation with important functional consequences; partial – localized apical, like a fissure, 
mediastinum, or diaphragmatically. Sometimes, the pathologic process gets out of medical control and a 
symphysis is constituted, a severe pachypleuritis from anatomic and functional point of view, and with 
evolutionary, unpredictable potential towards empyema bags with calcareous walls or even towards 
malignancy. Clinically, it manifests itself through: thoracic painful discomfort;dyspnea and cyanosis, in 
the cases of closed pachypleuritis. 

Physical examination: 1. It is difficult to state the debut unless it benefits of the initial disease file 
and the evolution stages. During the condition period, the physical signs are strongly emphasized in 
important symphysis when, at the inspection, there are noticed thoracic deformations with the retraction of 
the affected hemi thorax, as Léennec says: “They seem to bend towards the affected side … the thorax 
manifests an obvious narrowing on this side … the ribs are much closer to each other, the shoulder is 
much lower than the opposite one, the muscles, especially the large pectoral, presents a smaller volume, 
the spine becomes a little arched in time, due to the patient’s habit to stay bent towards the affected part” 
(A. Dufourt and J. Brum). 2. Vocal vibrations are diminished or abolished, deadness can be noticed, 
sometimes, sub-deadness, diminishing of vesicle murmur, pleural friction, rugged, blowing or slightly 
discordant breathing, sometimes diminished or abolished. 3. The physical semiology is the one that 
belongs to the retracted hemi thorax, generated firstly by pachypleuritis. 4. In large pachypleuritis there 
can be noticed: pleural thickening, sometimes calcareous deposits, with involution of the musculature 
wall, with decreased intercostal spaces, lifted diaphragm with attracted mediastinum, curved trachea, with 
limitation of costal trips and with hemi thorax becoming partially or totally opaque. 

Treatment. Pleural symphysis which begin to disturb the lung function or the pleural calcifications, 
require only one treatment: decortication. 

Kinetic objectives: 1. Education of a correct breathing and its usage during mobilization; 2. 
Increase of localized expansion; 3. Re-harmonizing thoracic-abdominal movements; 4. Recovery of 
thoracic resting position; 5. Relaxation of reserve inhaling musculature; 6. Reestablishment of report 
between mechanical receptors and ventilator effort; 7. Increase of effort capacity; 8. Education of a correct 
body alignment both in resting and in motion; 9. Toning up respiratory musculature. 

Physical therapy means: Evaluation of functional condition; assessment of dyspnea degree to 
effort; assessment tests of obstruction: apnea, teaching and usage of certain relaxation elements or 
methods: Jacobson, Schultz; teaching and usage of certain postures: relaxing (decubitus, sitting, standing); 
breathing facilitating (decubitus, sitting, standing); modalities of reeducating assisted breathing and 
teaching and usage of a correct breathing (emphasis on breathing in); medical gymnastics programs with 
emphasis on the use of a correct abdominal-thoracic breathing; modalities of increasing the effort 
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capacity: effort test (6 minute walking/running belt/cycloergometric bike); individual training program by 
walking, running belt, bicycle. 

f. Scoliosis; Kypho-scoliosis; Ankylosing spondylitis  
Scoliosis. It is the disease that mechanically overloads the thoraco-pulmonary system; it is a 

deformation of the spine characterized by lateral curvature (in frontal plan) and vertebral rotation. 
Convexity is the one that confers the name of scoliosis direction. The vertebral rotation is made towards 
spine concavity. 

Kinetic objectives and means: 1. Evaluation of functional condition; assessment ofdyspnea degree 
to effort;dyspnea test; 2. Amelioration of restrictive ventilator dysfunction through: correcting physical 
therapy of scoliosis; increase of thoracic expansion, localized in areas in which thoracic mobility is in a 
deficit, by reeducating assisted and independent breathing with emphasis on the increase of inferior costal 
and hemi thorax ampliance, decrease of ventilator labour by thoracic vertebral  asuplizare and increase of 
diaphragmatic ventilation contribution by respiratory reeducation with emphasis on diaphragmatic 
breathing; 3. Increase of “respiratory muscular pump” efficiency and its tension through: exercises of 
ventilation translation towards the reserve respiratory volume (RRV) (increase of exhaling time) → 
elongation of pre-inhaling muscle; exercises of respiratory muscular strength increase → amelioration of 
metabolic capacity of muscles; 4. Increase of effort capacity: effort test (6 minute walking/running 
belt/cycloergometric bike); individual training program by walking, running belt, bicycle. 

Kypho-scoliosis. In the deformations of the thoracic cage, a cardio-respiratory insufficiency 
appears, conditioned by the severity, location and oldness of deformation, as well as by the presence of 
thoracic stiffness (children do not have it) or of a diaphragmatic paralysis (paralytic kypho-scoliosis). It 
represents a disease which mechanically overloads the TPS. 

Functional tests in kypho-scoliosis: Vital Capacity (VC): low – defining DVR; FEV: normal – if 
there is no over added obstructive syndrome; Tiffneau index (FEV/VC%): normal; residual volume (RV): 
normal or slightly increased; pulmonary capacity (PC): low – by total CV component; residual 
volume/total pulmonary capacity (RV/TPC): increased – but not by hyper inflation; current volume (CV): 
low (200-300 ml); ventilation (V)/minute: increased- by increased frequency; maximum ventilation 
(MVV)/minute: low – like in OVD, but from other causes; closing volume: normal. 

Characteristic here is the decrease of compliance, with the increase of ventilator labour. Before 
alveolar hypo ventilation appearance with hypoxemia/hipercapnie, in kypho-scoliosis, hypoxemia onsets 
progressively in effort, then in resting. 

Kinetic objectives and means: 1. Amelioration of alveolar ventilation through: Treating the cause 
of the restrictive syndrome, starting improved ventilation; Increase of thoracic expansion localized in 
areas in which thoracic mobility is in deficit by assisted and independent respiratory reeducation with 
emphasis on the increase of inferior costal and hemi thorax ampliance; Decrease of ventilator labour by 
thoracic vertebral asuplizare and increase of diaphragmatic ventilation contribution by respiratory 
reeducation with emphasis on diaphragmatic breathing; Increase of “respiratory muscular pump” 
efficiency by ameliorating the report between the length of respiratory muscle and its tension through: 
exercises of ventilation translation towards the reserve respiratory volume (RRV) (increase of exhaling 
time) → elongation of pre-inhaling muscle; exercises of respiratory muscular strength increase → 
amelioration of metabolic capacity of muscles. 2. Correction of sanguine gases and reestablishment of 
respiratory center sensitiveness by assisted and independent respiratory reeducation with emphasis on the 
increase of CV amplitude with rhythm decrease (inferior abdominal-thoracic breathing). 3. Increase of 
effort capacity: effort test (6 minute walking/running belt/cycloergometric bike); individual training 
program by walking, running belt, bicycle. 

Ankylosing scoliosis. In its central form, with ankylosis of the spine and of costal-vertebral joints, 
with ribs horizontalization and thorax fixation in inhaling position, or with dorsal spine fixation in 
accentuated kyphosis, with erase of lumbar lordosis and anterior hip tilting, with the eventual fixation of 
the head in flexion, and with the stiffness of scapular-humeral joints, RVD will appear progressively with 
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the reduction of pulmonary volumes. Especially in forms of accentuated kyphosis, the functional tests 
show almost the same tendencies as in cases of kypho-scoliosis. However, in practice, very rarely the 
RVD from spondylitis may lead to the onset of alveolar hypoventilation, of respiratory insufficiency and 
of pulmonary cord. These things happen only in the cases in which there is also a OVD onset, even a 
moderate one. At the spondylitic patient, there can be recorded: vital capacity (VC) reduction with 15%-
45%; inhaling capacity reduction; maximum ventilation (MVV) reduction with 25%-60%; a slight 
increase of residual volume (RV); a slight increase of functional residual capacity (FRC); decrease of 
thoracic-pulmonary compliance; intra-pulmonary distribution of air, just like the closing volume, is 
normal. The reduced expansion of thorax is compensated by the increased mobility of the diaphragm, 
which from 3-4 cm in quiet breathing to 6-7 cm in forced breathing in normal condition, may reach 6 cm, 
respectively 11 cm in the case of spondylitic patients. The tendency to tachypnea with current volume 
(CV) reduction, general tendency in DVR, makes that the spondylitic patient would always be one step 
away from hypo ventilation, but which does not sets in only in the cases of certain broncho-pulmonary 
inter-current diseases, or in the case of an obstructive syndrome appearance. Hence, the importance for 
these patients to avoid such decompensations by preventing OCBP, respiratory viroses, acute 
pneumopathies etc., or, obviously, to treat them as soon as possible and completely when they appear. The 
kinetic treatment is identical with the one for kypho-scoliosis.  

g. The group of neuromuscular diseases. 
From the diseases that decrease the motor strength of the thoracic-pulmonary system (TPS), part of 

them have a less severe debut and evolution, developing the chronic form of respiratory insufficiency 
through chronic alveolar ventilation, which still manages to provide metabolic equilibrium to the body 
under conditions without excesses. Usually these patients do suffer ofdyspnea because their basic 
neuromuscular disease limits not only their effort, but also their everyday movements: hemiplegia, 
tetraplegia, poliomyelitis etc. Other patients, who have a certain movement and walking independence, 
become to suffer ofdyspnea and thus their activities become limited, but this time because of respiratory 
deficiency and not because of neuromotor disorders. Neuromuscular diseases determine the incapacity of 
the TPS to ensure its ampliance, however maintaining between normal limits both the resistance to flux 
and the compliance. VC, MVV, but FEV too decrease (expulsion force, the elastic reaction remains 
almost the only one that acts) not because of the obstruction but because of the decrease of strength 
necessary to perform the respiratory functional tests (RFT). 

Central paralysis (cortical, cerebral trunk or marr ow lesions)                
General objectives: In transitory paralysis: maintenance of respiratory “mechanics” in as good as 

possible conditions till the reappearance of autonomous ventilator control. In permanent paralysis: 
development of possible respiratory compensations till the “glosso- pharyngeal” breathing. 

1. In medullar lesions, C3-C4, VC is under 20%, even 10% of the theoretical value → almost no 
ventilator autonomy or no ventilator autonomy at all. The activity of diaphragm, intercostals and 
abdominals is suspended. The control of sternocleidomastoid, trapeze, and rhomboid muscles may be 
present, allowing certain respiratory movements, there existing sometimes impulses towards the 
diaphragm from the incompletely destroyed C3 and C4 anterior horns cells. 

Kinetic objectives and means: 1. Correction of sanguine gases and reestablishment of 
sensitiveness of the respiratory center by ventilation maintenance/amelioration using initially 
mechanically assisted ventilation, then the reeducation of a substitution ventilation by using assisted 
respiratory reeducation elements, emphasizing the enlargement of VC amplitude with rhythm decrease, 
using mostly inferior abdominal-thoracic breathing and relaxation and breathing facilitating postures; 2. 
Decrease of thickness of the fluid which flows through the bronchi – bronchial disobliteration in order to 
fight bronchial secretion stagnation, to avoid the appearance of obstruction and to prevent pulmonary 
infectious complications through: drainage and assisted bronchial drainage (every 2 hours), education of 
coughing and use of assisted coughing, rare and profound respiratory exercises of sighing type; 3. 
Prevention of thoracic stiffness by arm posturing (semi-abduction), massage (cervical, scapular-humeral 
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and thoracic), compressions and decompressions of the thorax, passive and self-passive movements (head, 
shoulders, arms). 

2. In medullar lesions under C4, VC is up to 40% of the theoretical value→ partial ventilator 
autonomy. 

Kinetic objectives and means: 1. Correction of sanguine gases and reestablishment of 
sensitiveness of the respiratory center by ventilation maintenance/amelioration using relaxation and 
breathing facilitating postures and assisted then independent respiratory reeducation with awareness of 
respiratory movements in front of the mirror (recovering the cortical image) in order to regain the 
pulmonary volumes, the inhaling force and the expulsion force; 2. Decrease of thickness of the fluid 
which flows through the bronchi – bronchial disobliteration through: assisted bronchial drainage, 
education of coughing and use of assisted coughing, respiratory exercises; 3. Prevention of thoracic 
stiffness by arm posturing (semi-abduction), massage (cervical, scapular-humeral and thoracic), 
compressions and decompressions of the thorax, passive and self-passive movements (head, shoulders, 
arms); 4. Analytical reeducation of each muscle released from paralysis. 

3. In medullar lesions under C4, in the inferior cervical part, less spread and severe, in which VC 
is between 40% and 60% of the theoretical value→ total ventilator autonomy. In the rehabilitation 
methodology, the clinical-functional polymorphism will be taken into consideration, a differentiated 
programme being applied to each patient. 

Kinetic objectives and means: 1. Evaluation of functional condition: listening; measurement of 
blood pressure, pulse and respiratory frequency, functional tests (VC, FEV, FEV/CV%, MVV); 
assessment of dyspnea degree; apnea test; 2. Maintenance of abdominal musculature trophicity through 
stimulating electrotherapy with the help of interrupted or of medium frequency galvanic currents by 
positioning electrodes on the skin (abdominally: 5-10 min/3-4 sessions/day), exciter massage; 3. 
Maintenance and increase of trophicity and tonicity of intercostal muscles by alternative posturing in 
decubitus, assisted and independent thoracic compressions and decompressions, hemi thoracic and 
thoracic respiratory reeducation, massage (thorax and intercostal muscles), specific exercises of counter 
resistance in order to increase intercostal musculature tonicity; 4. Increase of abdominal and thoracic 
expansion, localized in areas in which thoracic mobility is in deficit, and development of diaphragmatic 
breathing suplear through: relaxation and breathing facilitating postures from sitting (helping the inhaling 
activity of the diaphragm), assisted and independent respiratory reeducation with emphasis on 
diaphragmatic breathing and increase of costal ampliance; 5. Increase of diaphragm force with the help of 
analytical exercises of inhaling and exhaling type; 6. Toning up inhaling musculature by thoracic 
respiratory reeducation; 7. Decrease of ventilator labour through: thoracic-vertebral asuplizare and that of 
the rachis (analytical exercises, massage, electrotherapy on the thoracic musculature – ultrasound, currents 
of medium frequency etc. – heat or cryotherapy for muscular contracture); 8. Decrease of thickness of the 
fluid which flows through the bronchi – bronchial disobliteration through: assisted and individual 
bronchial drainage, education of coughing and use of assisted coughing, respiratory exercises; 9. 
Amelioration/recovery of effort capacity: initially – effort test – 6minute walking; individual training 
program through walking. 

h. Diffuse interstitial fibrosis (DIF).   
Fibrosing diffuse interstitial pneumopathies (FDIP) represent the advanced or final stages of a 

heterogeneous group of morbid conditions characterized by diffuse lesion producing processes which 
affects the pulmonary interstice with tendency of diffuse pulmonary fibrosis. On the functional level, these 
affections determine: restrictive amputation of ventilation; rigidity of the conjunctive tissue of the lung; 
reduction of alveolar-capillary diffusion; disorders which may lead to irreversible or lethal pulmonary or 
cardiopulmonary insufficiency. The basic elements of DIF syndrome are effort dyspnea associated with 
radiological modifications of interstitial type and with alterations of the lung function characterized by 
pulmonary rigidity and poor transfer of respiratory gases. Clinical picture: dyspnea debuts insidiously and 
develops progressively, becoming perceptible for the patient by the limitation of the physical effort 
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capacity (effort dyspnea). The rhythm of dyspnea aggravation is variable: fast in some cases, with lethal 
ending in a few months, slowly progressively in other cases when the patient may survive 10-15 years or 
more (there are cases with prolonged stationary intervals – e.g. sarcoidosis – or even permanent 
stabilizations – e.g. cured miliary tuberculosis; fine crepitation rales; bronchial rales; cyanosis; 
Hippocratic fingers etc.). Functionally, it is characterized by: ventilator restriction (a result of decrease of 
lung un-sensitiveness, of certain alveolar spaces and, in part, of surfactant disappearance), pulmonary 
rigidity; reduction of gas diffusion through the alveolar-capillary membrane. VC, RV, CPT are diminished 
in the advanced phases of the disease, but not in the initial one. FEV is reduced proportionally or sub-
proportionally with VC due to the fact that fibrous traction tends to dilate the lumen of the air ways. As a 
result, the FEV/VC% report is high (>80%), MVV is only tardily affected. In the advanced stages of the 
disease, to the above anomalies there may be added obstructive disorders which sometimes may form the 
functional picture of COBP. 

Individualized physical therapy 
Objectives: 1. Education of a correct breathing and its usage during mobilization; 2. Increase of 

localized expansion; 3. Re-harmonizing thoracic-abdominal movements; 4. Recovery of thoracic resting 
position; 5. Relaxation of reserve inhaling musculature; 6. Reestablishment of the report between 
mechanical-receptor activity and ventilator effort; 7. Toning up respiratory musculature; 9. Education of a 
correct body alignment both in resting and in movement; 10. Increase of effort capacity. 

Means: Evaluation of functional condition; assessment of effortdyspnea degree; apnea test; 
teaching and usage of certain relaxation elements or methods: Jacobson, Schultz; teaching and usage of 
certain relaxing and breathing facilitating postures from decubitus, sitting, standing); modalities of 
reeducating assisted breathing and teaching and usage of a correct breathing (emphasis on breathing in); 
medical gymnastics programs with emphasis on the use of a correct abdominal-thoracic breathing; 
modalities of increasing the effort capacity. 

i. Post-tubercular syndrome.  
They are manifestations of late pathology of tuberculosis which occur after its healing, on the basis 

of morphofunctional sequela type modifications, determined by the healing process of lesions or by the 
impact they have upon the microorganism, anti-tubercular chemotherapy and other therapeutic methods. 
They are also called post-tubercular bronchopneumopaties. 

The chronic bronchial syndrome includes cases of chronic bronchitis, with or without obstructive 
syndrome. COBP syndrome in the case of TPS is higher then the general population. Clinical picture: 
coughing and expectoration, although the tubercular process healed a long time ago. There also is a 
hemoptoic form with cicatricial vascular alterations. The treatment resembles with the one for OCBP: 
infectious combat of expectoration fluidization, calming down coughing and eventual hemorrhages, 
bronchial re-permeability, and respiratory physical therapy. 

Bronchiectasis syndrome or the syndrome of PT bronchial dilation is characterized by the 
presence of some bronchial ectasis of diverse types bronchographically detectable or on the tomography, 
accompanied or not by a running suppurating syndrome. TP bronchial syndromes are generated by the 
sequela of some bronchial tuberculosis, as well as by the tractions exercised upon bronchial walls 
dystrophied by the sequela processes from the parenchyma or with pleural starting point. To this fact, 
there are added dystrophying phenomena of the bronchial circulation or various unspecific infections. 
Sometimes they happen even concomitantly with active tuberculosis and persist after its healing as post-
tubercular manifestations. The clinical picture is generally more benign then the one of the bronchiectasis, 
however, the aspects of real severity are not excluded. Functionally, there can be noticed restrictive type 
disorders (VC and VEMS) in over 50% of the cases. Treatment means controlling the running suppurating 
infectious syndrome with antibiotics according to the antibiotic test. Bronchial dilations with unilateral 
localization, with repeated running suppurating accesses, in young people with or without tubercular 
fibrosing residual lesions, are to be resected. Asymptomatic apical pseudo-cystic bronchiectasis does not 
require surgical intervention, respiratory physical therapy being applied. 
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The broncho-asthmatic syndrome or PT asthma-form is met in residual cicatricial diffuse fibrosis 
after a miliary tuberculosis or after healed disseminative lesions. It sets in later, 6-25 years after the 
tubercular process healed. The clinical picture resembles to the one of bronchial asthma crisis of moderate 
intensity. There can be met bronchial running suppurating phenomena as well. The functional examination 
emphasized the broncho-obstructive syndrome. The treatment consists of broncho-spasmolytic 
medication, eventually desensitizing tuberculino-therapy, and in over added infections – antibiotics with 
wide spectrum. Respiratory physical therapy is also indicated. 

The negative cavity syndrome PT. – includes tubercular caverns, deterjate and made negative in 
cultures older than 2 years, healed (pen healing), “bulizat” or not, which cannot be included anymore in 
the tuberculosis diagnosis, or in that of healthy lung without any lesions. Representing a healing modality 
after chemotherapy, it may be completely asymptomatic, being included rather in the notion of “negative 
cavity status”. The bearers of such cavities are not to be considered as patients anymore, but as subjects 
practically healed, capable of activity. For a while, they present a higher reactivity risk, but in most cases, 
healing is permanent. Certain complications are also possible (secondary running suppuration, 
aspergillosis). Intra-cavity infections with atypical micro-bacteria have been noticed. The therapeutic 
attitude is expectative with periodic check up. Resection is indicated only in complicated cases or with 
uncertain healing. 

Syndromes of PT fibrosis refer no to active tubercular fibrosis, but to cicatricial residual sclerosis, 
especially to the extended ones, with mutilating aspect and with own manifest symptomatology, neglected 
by a tubercular active process, due to the aggressiveness represented by the presence of sclerosis. 
According to aspect and localization, there can be distinguished several anatomic-clinical-radiological 
forms: syndrome of apical retractile sclerotic lobita, uni or bilateral, with apicalization of hilum (“rainy” 
aspects) and of the superior fissure, with a content of ex fibrosing tubercular lesions, sometimes cavitary, 
sterilized, atelectasis areas, bronchial dilations with running suppurative syndromes (non-compulsory) and 
functional diminishing, more or less important, with effortdyspnea, alterated local perfusion 
(scintigraphic); the syndrome of medium lobe has the same characteristics at the level of medium lobe, 
with the stenosis of the medium lobar and opacity of the respective lobe with fissural retractions, different 
from the “biconvex lens” aspect from the inter-fissural pleurisies; lingula syndrome, not so often met, 
corresponding on the left side to the medium lobe syndrome; inferior lobe syndrome, especially on the 
right side, with aspect of triangular opacity in the cardio-phrenic angle, corresponding to the atelectasiated 
and fibrozed lobe, with the same characteristics described above, with hyper distension of the superior 
lobes; the fibro-thorax syndrome, with the same phenomena extended to an entire lung, is more frequent 
on the left side, with signs of retraction of the respective hemi thorax (costal, mediastinum retractions, 
diaphragm ascension etc.), with or without running suppurating syndrome, with 40% functional 
amputation, slowly installed, often withoutdyspnea in resting or in light efforts. 

PT syndrome of diffuse sclerosis. Occurring after disseminating tuberculosis healed by 
chemotherapy, it has a special aspect, resembling to that of all pulmonary diffuse interstitial fibrosis and it 
is quite difficult to distinguish them unless antecedents are taken into consideration. Most often it is 
accompanied by chronic, moderate, restrictive type respiratory insufficiency. It does not require a special 
treatment. 

Pleural and Pleurogenic syndromes. They are sequelae of exudating or purulent tubercular 
pleurisies and they frequently determine ventilator dysfunction of restrictive type. These sequelae are: 
pachypleuritis (“incarcerated lung”), pleurogenic fibro-thorax etc. 

PT respiratory insufficiency syndrome. Almost all post-tubercular syndromes described above, 
especially the chronic and emphysematic bronchitis syndromes, that of bronchial-ectasis, of bulos 
dystrophic, of retractile or cicatricial extended sclerosis, of “incarcerated lung”, mutilating collapse, large 
resections, are capable, after a while and from a certain degree of parenchyma extension or of bronchial or 
perfusion affectation, to lead to functional syndromes or to respiratory insufficiency conditions. PT 
chronic respiratory insufficiency is more of a restrictive type, with decrease of respiratory volumes, but 
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with FEV/VC>70%; less frequently of pure obstructive type, with FEV/VC<70% and increase of residual 
volume, and often of restrictive and obstructive mixed type. Clinically, the patients present various 
degrees ofdyspnea to smaller or bigger efforts with diminished functional values, phenomenon which 
onsets and develops relatively slower than in other disorders (COBP, interstitial fibrosis etc.). There can 
be distinguished several stages of different severity, including the severe forms with persistent hipercapnia 
(PaCO2>50mmHg) and with lasting hypoxia (PaO2<85%). In most cases, the working capacity is limited 
or lost. Treatment is accomplished by the respective syndromes therapy itself which led to the respiratory 
insufficiency (broncholytic, secretolytic), but it requires some procedures specific to any chronic 
respiratory insufficiency, such as long term humid intermittent oxygen-therapy (30%), moderate 
respiratory physical therapy, not so often assisted breathing (in some acute accesses). 

Kinetic objectives and means: 1. Evaluation of functional condition: listening; measurement of 
blood pressure, of pulse and of respiratory frequency, respiratory functional tests (FEV, CV, FEV/CV%, 
MVV), assessment of effort dyspnea degree; assessment tests for obstruction or restriction: apnea, candle, 
bubble formation in water. Stabilizing the functional deficit and attempt to compensate this deficit (it will 
be done by a detailed analysis of all respiratory perturbations and by the attempt to correct them). 2. 
Decrease of ventilator labour, to ameliorate the breathing “cost”, increasing the current volume (CV) and 
decreasing respiratory frequency (RF) through: teaching and usage of certain postures: relaxing from 
decubitus, sitting, standing; breathing facilitating from decubitus, sitting, standing; teaching and usage of 
certain relaxation elements and methods: Jacobson, Schultz. 3. Decrease of thickness of the fluid that 
flows through the bronchi by: teaching and usage of certain postures of assisted and independent bronchial 
drainage; modalities of educating cough with applications in the bronchial drainage. 4. Amelioration of 
alveolar ventilation: by treating the causes of the restrictive or obstructive syndrome; increase of localized 
expansion – through techniques of ventilation promotion in different pulmonary segments (thoracic or 
thoracic-abdominal increased amplitudes in areas with blocked respiratory movements); increase of the 
“respiratory muscular pump” efficiency – decrease or even disappearance of “muscular fatigue” through 
any means that will reduce the respiratory labour and through medical gymnastics with emphasis on the 
use of a correct abdominal-thoracic breathing. 5. Correction of sanguine gases and recovery of the 
respirator center sensitiveness – by using respiratory gymnastics, reeducation of assisted breathing, 
emphasizing the increase of VC amplitude with a rhythm decrease, using especially the inferior 
abdominal-thoracic breathing. Breathing with increased amplitude will provide better alveolar ventilation, 
with CO2 elimination and it will reduce the eventual danger of oxygen-therapy. 6. Amelioration/recovery 
of effort capacity – in order to improve the performance of peripheral musculature, as well as of 
respiratory musculature, through a better perfusion and an increase of the capacity to extract the oxygen 
from the blood with the help of an effort test, initially, then by elaborating a training methodology of 
walking, running belt or cycloergometer. 

j. Pneumoconiosis.  
Dust accumulation in lungs and tissular reactions consecutive to their inhaling, the dust 

constituting aerosols formed of solid, unanimated particles (inorganic). The most frequent 
pneumoconioses are: 

A. Pneumoconiosis with intricate pulmonary functional perturbations: silicosis – consequence of 
SiO2 inhalation. Clinically: for a long time, only coughing with expectoration is noticed, considered by the 
patient, who usually is also a smoker, as a usual phenomenon for a smoker. Later, the effortdyspnea 
alarms the patient, but at this point, the radiological image shows large lesions. The respiratory functional 
tests show the following situations: in simple silicoses, without clinical symptomatology: perfectly normal 
tests; in symptomatic silicoses: the tests are restrictively, obstructively or mixed altered; in complicated 
cases: the diffusion capacity decreases and effort hypoxemia appears; in terminal cases: severe ventilator 
restriction with intense hypoxemia which dominates the clinical picture. The main and constant disorder 
remains the compliance decrease, phenomenon characterized in DVR, by mechanical overload of the 
thoracic-pulmonary system. The basis for this restriction is represented by the fibrosis processes and by 
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the processes of pulmonary tissue abolishment. The obstructive phenomena that associate with each other 
may also be determined by OCBP overlapping, but they may appear even within silicosis by reshuffling of 
the parenchyma structure which distorts, cudated, compresses the air ways. It is obviously an irreversible 
process. There is no causal treatment. Treatment is only meant for complications or symptoms: cortico-
therapy, antibiotics, tuberculo-statics, cardiac toning, physical therapy. 

B. Pneumoconioses with obstruction of the small air ways 
Anthracosis or pneumoconiosis of coal miners is accumulation of complex coal dust in lungs and 

reactions consecutive to dust presence. It is classified in two forms: 
a. simple, represented by small opacities made of macula of macrophages which phagocyte the 

coal dust and aggregate around the bronchioles (characteristics are the functional disorders determined by 
the obstruction of the small air ways: the residual volume increases (RV); the closing volume increases; 
early closure of the small air ways during maximum exhaling; FEV, as well as FEV/CV% report may be 
normal; the gas exchange is not affected. The distal obstructive syndrome of simple anthracosis is caused 
by the bronchioles narrowing and not by the decrease of elastic recoil). 

b. complicated (massive progressive fibrosis - MPF), the maculae forming massive nodules, the 
fibroid process extends obstructing the bronchioles and the blood vessels are invaded by fibroblast 
forming an obliterating endarteritis with local thrombosis, affecting perfusion and leading to pulmonary 
arterial hypertension (PAH) and to chronic pulmonary cord (CPC). (The fibrous lesions occupy the aerial 
spaces reducing the pulmonary volumes (determining thus DVR phenomena) and, in the same time, 
developing the compensatory emphysema, as well as bronchi distortions, fact which determines OVD type 
dysfunctions. So, from the ventilator point of view, we speak about MVD. The air distribution is affected, 
the sanguine gases sign the diagnosis of hypoxemic and hipercapnie respiratory insufficiency dyspnea is 
obvious, the effort capacity being very low.) 

Bisinosis or pneumoconiosis with textile vegetal dust (cotton, hemp, flax, jute) manifests itself at 
the beginning through the classic sign of “Monday fever”, meaning through the apparition of pulmonary 
signs: coughing, wheezing, dyspnea, thoracic oppression, when restarting work after a period of absence. 
The signs disappear after seizing work. The maximum exhaling debits are reduced. Beta-adrenergic 
medication prevents the onset of obstruction. In time, the reversibility of the obstructive phenomenon 
disappears and Chronic OVD appears, with increased RV, with V/Q perturbation and the appearance of 
respiratory insufficiency. It is noticeable the fact that bisinosis, even though presents a functional 
disturbance, has a normal radiological image. 

C. Pneumoconioses with increase of the pulmonary elastic recoil and decrease of diffusion 
capacity 

Asbestosis (diffuse interstitial pulmonary fibrosis determined by inhalation of asbestos fibers with 
or without reaction of the visceral pleura and/or of the parietal one), aluminosis (inhalation of dust from 
the bauxite industry. These dusts seem to protect the lungs against silicium dust); berylliosis (by beryllium 
dust); and the farmer’s lung (by organic dusts), represent this group. It is characterized by the decrease of: 
VC; compliance and diffusion capacity. 

The objectives and principles of rehabilitating assistance in pneumoconioses are: 1. Stopping 
or slowing down the evolution of the disease by: diagnosing the disease as soon as possible; immediately 
taking the patient out of the environment polluted by dusts and, in some cases, making arrangements to 
reduce the contact with the dust; taking the patient out of the action of all broncho-pulmonary aggressing 
factors (smoking, alcohol, inter-current infections etc.); repeated and prolonged cures of climate-therapy, 
especially in areas with rich loading of electronegative ions; daily exposures in rooms loaded with 
negative electro aerosols; general increase of the body’s defense capacity; its training and toughening. 2. 
treating over added COBP which can dominate the clinical picture in an incipient phase; 3. Stabilizing the 
functional deficit and attempt to compensate this deficit (it will be done through a detailed analysis of all 
respiratory perturbations and through the attempt to correct them). The approach algorithm will be 
elaborated according to the requirements of the dominant dysfunction type.  
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6.7. PHYSICAL THERAPY IN NEUROLOGICAL DISORDERS 
 

Objectives:  
• Acquirement of theoretical and practical complex knowledge regarding  
• Semiology and neurological rehabilitation, clinical signs of neurological syndromes, clinical and 

functional evaluation methods: subjective and objective, physical therapy rehabilitation means, 
methods and techniques. 

• To perform the selection of the most appropriate rehabilitation methodology according the 
diagnosis, evolution stage of disease and the fact that the patient had already attended or not a 
rehabilitation program. 

• Individual use of the knowledge gathered by: clinical functional evaluation, finding the specific 
and general rehabilitation goals, designing and performing of physical therapy programs with 
specific means and methods in order to treat in and outpatients with neurological disorders. 

 
Content: 
6.7.1. The neurological evaluation 

6.7.1.1. The inspection 
6.7.1.2. Involuntary movement  
6.7.1.3. The active movement (the active/voluntary propelling force) 
6.7.1.4. The muscular tonus 
6.7.1.5. The reflex actions 
6.7.1.6. The coordination 

 6.7.1.7. The sensitiveness  
6.7.1.8. The trophic and vegetative affections 
6.7.1.9. The language and communication disorders 

6.7.2. Physical therapy in neurological syndromes 
  6.7.2.1. The syndrome of central motor neuron 
  6.7.2.2. The syndrome of lower motor neuron 
  6.7.2.3. The extrapyramidal syndrome 

6.7.2.4. The cerebella syndrome 
6.7.2.5. The multiple sclerosis 

  6.7.2.6. The spinal cord injury 
  6.7.2.7. The cerebrovascular stroke 
  6.7.2.8. The polyneuropathies and polyradiculitis 
  6.7.2.9. The facial peripheral paralysis 
 

Key words: recovery, neurology, syndrome, pyramidal, extrapyramidal, spinal cord injury, 
cerebrovascular stroke  
 

6.7.1. Neurological assessment 
6.7.1.1. The inspection. The general state of the patient, his particular attitude, his involuntary 

movement represents a very important aspect in the neurological examination, in many cases the 
orientation of the functional diagnosis is given by those aspects. This attitude is given by paralysis, 
muscular hypertonia, muscular atrophy, painless postures, etc. 
In pyramidal syndromes the attitude is given by paralysis and by the changes of the muscular tonus: 
 In the early phase of hemiplegia  (flaccidity) the patient is in dorsal decubitus in bed, the active 
movement and the muscular tonus are absent to the affected side of the body, the patient can move only 
the limbs from the unaffected side; 
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 In the spastic phase of hemiplegia, the attitude is given by the hypertonic pyramidal type 
(spasticity). In this situation the upper limb is in slight adduction with the arm, the forearm is flexed on the 
arm, in slight forearm pronation, the fist and fingers flexed. The lower limb is in external rotation, 
extended from the knee, having the leg in plantar flexion and inversion.  
 In spastic paraplegia, the pyramidal hypertonia leads to the strong extension of the lower limbs. In 
massive injury of the spinal marrow paraplegia occurs in flexion. In extra pyramidal syndromes, the 
attitude is determined by involuntary moves and by the muscular tonus. In chorea the patient is 
continuously animated by involuntary unexpected and disorderly, asymmetric, of short period of time 
moves that affect the distal extremities which determines an instability in attitude, at the face level 
determines different grimaces and strange gestures. Those involuntary moves interfere with the execution 
of different voluntary acts limiting the patient’s possibility of doing the every day activities. In the 
peripheral nerve injury, the attitude is given by paralysis, which is limited by a muscular group innervated 
by the nerve or by that particular root. 
 In the radial nerve paralysis, due to the fist extensor muscular paralysis, the arm has the “wrist 
drop” attitude. 
 In brachial plexus paralysis/ brachial monoplegia the upper limb hangs near the body, the shoulder 
is down and its muscles are atrophied. 

In Aran –Duchenne syndrome the arm has a simian aspect (monkey like), with bark blazer. 
The antalgic attitude may be noticed in different neuralgias. The ache from the sciatic neuralgia 
determines lumbar scoliosis, which may have the concavity on the sick part (homo-lateral scoliosis) or on 
the healthy part (crossing scoliosis). 

The muscular diseases (myopathies) determine the characteristic attitudes: the sick person has a 
prominent lordosis, the lower limbs slightly abducted and the omoplates in upper position. In the 
advanced stage of the disease, due to the Achilles tendon retraction, the support will be given by the toes 
(varus equine leg). 

6.7.1.2. The involuntary movement (the dyskinesia) – the abnormal moves that take place 
independently of the person’ wish, during the repose or movement. It will be observed: the conditions in 
which it appeared (the influences that different physiological states have), the intensity, the rhythm, their 
area of development, the amplitude, the quickness.  

The involuntary moves that will be evaluated through the slight observation or through specific 
examinations/tests are: the muscular fasciculation, myokymias, facial myokymia, tremor, the chorea 
movements, the athetoid movements, hemiballismus, myoclonias, functional cramps, spastic torticollis, 
convulsions. 

6.7.1.3. The active movement represents the totality of the motor acts that the human being does 
consciously. So the active movement implies a complex mechanism in which the main parts tested in 
clinic are: 
 -The planning of the movement for a purpose, to start the movement and to change from one 
position or movement to another, all of them depending on the cortex; 
 -The motor element of the movement is made by upper motor neuron/ central neuronal motor, 
lower motor neuron and efector element which is the striated muscle, the movement takes place according 
to a certain state of the muscular tonus and muscular trophicity;  

-The feed-back check exercised by a series of nervous structures the most important, from the 
clinical perspective, being those of the deep conscious sensitiveness, cerebellar, vestibular, extra 
pyramidal, which provides the movement accuracy. 

The active moves form the basis for the global and/or analytical clinical evaluation techniques. 
Those techniques will provide pieces of information that show the exact functional level of the patient. 

In order to examine an active move, it is noticed: the amplitude, the initiative and the rapidity in 
execution, the pain; neuron-muscular function, endurance and the muscular de-contraction. 
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The active move evaluation is made in order to notice the problems of the active movement: 
(shortage) motor deficits – paresis and paralysis. 

The clinical evaluation techniques may be: 
I. General techniques – used in all pathologies (usually for the patients that have a big motor 

deficit); such as those that hint at the everyday life activities (Activity of Daily Living – ADL), are global 
tests but they don’t give valid pieces of information in order to ascertain the real amplitude of the move or 
of the patient’s force, but sooner they focus on the patient’s capacity in using that particularly part. Such 
as if a patient is asked to comb his hair and he, in his attempt to accomplish his task, has difficulties, it is 
impossible to determine whether the move is limited by pain, by neuron –muscular dysfunction or by 
articular dysfunction. However, during the neuromuscular objective examination, in order to evaluate the 
functional performances of a segment, are initially used those active global moves along with the usual 
activities. So, for the lower limbs and for the vertebral column the active moves are going to be tested 
through moves of loading with their own weight (example stand up-walk-turn around-sit down), and for 
the upper limbs functional moves will be needed (example the rotations of the shoulder’s joint are tested 
by asking the patient to touch his nape and then his sacrum). 

II. Specific techniques – used for a certain pathology or for the evaluation of a certain function; for 
paresis: static segmental test (Barre test, Mingazinni test, Grasset test, the test of the extensive arms 
(Fischer) and dynamic (dynamic test of MS, Vasilescu test); in the case of the sequel central neurological 
affection (result of the encephalon motor neurons affection including the ways from vertebral column such 
as in hemi-, para-, quadriplegia: Rivermead test, Bobath test, ASIA scale, etc. 

6.7.1.4. The muscular tonus – is a state of a light/easy tension, permanent of the striated muscle in 
repose, having, as base, the mitotic reflex dependent on the peripheral motor neuron also controlled by the 
cortex, cerebellum, basal ganglions and vestibular system. The evaluation has in view to “observe” the 
tonus changes, which lead to the change of the passive move resistance and to the amplitude of the passive 
move. It is appreciated by: inspection, palpation 
It is clinically evaluated under three aspects: 
 The muscular tonus in repose – it is examined the muscle firmness, its extensibility and its 
resistance to passive move through estimating it.  
 The postural tonus – it is released by the need of keeping a certain posture/attitude (example the 
ant gravitational muscle in orthostatic. The postural tonus is studied through the evaluation of some 
posture reflexes: symmetrical and asymmetrical cervical tonic reflexes (RTC), postural adaptation 
reactions, local and general postural reflexes. 
 The tonus of action. The muscular tonus state may be noticed during some voluntary 
moves/activities. So, “laterally deviated gait” indicates a pyramidal plasticity; the extra pyramidal rigidity 
also produces a characteristic walk; “heeling gait” may be related to a muscular hypotonia, etc. 
 The muscular tonus disorders are described in the terms: flaccidity, hypotonia, hypertonia, 
spasticity, rigidity. In order to realize a proper schedule for treatment, the physical therapist must 
recognize and identify, during his evaluation, the difference between these “phases/states” of the tonus. As 
a result of the disturbed tonus existence, it is observed at the patient the presence of the moves or of the 
members or body postures which are abnormally. Another “indicator” to the disturbed tonus existence is 
the presence of stereotype move patterns (abnormal synergies). 
 The standardized means to appreciate the spasticity: the Ashworth scale and the modified 
Ashworth, the Preston scale, the Held test, the pendulum or Warteburg test. In order to estimate the 
rigidity: the scale to estimate the extra pyramidal rigidity has 3 degrees (Webster Rating), the scale to 
estimate the rigidity in 5 degrees. 

6.7.1.5. The reflexes – is a motor response vasomotor or secretive to an excitation from the 
internal or external medium/environment. The examination contains, according to the excitation 
application: 
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a. The cutaneous (superficial) reflexes – abdominal reflexes: the superior abdominal reflex (T6-
T8), the middle abdominal reflex (T9-T10), the inferior abdominal reflex (T11-T12 and probably L1), 
cremasteric cutaneous reflex (L1-L2), plantar cutaneous reflex (L4-S2), the external anal cutaneous reflex 
(S3). 

b. The tendon reflexes osteo-tendinous reflexes – the biceps reflex (C5-C6) the stilo-radial reflex 
(C5-C6), the triceps reflex (C6-C8), the cubito-pronator reflex (C7-C8), the Achilles reflex reflex (L5-S2), 
the patellar reflex (L2-L4), the ankle reflex (S1-S2). The pathological changes of the tendon reflexes 
osteo-tendinous reflexes are: areflexia, hyporeflexia and hyperreflexia. 

c .Postural reflexes The exacerbation of the postural reflexes is common met in the extrapyramidal 
system lesions.  

d. The pathological reflexes – beside the clonus of the leg and the patella known as being hyper 
reflexivity we also meet, in the clinic, those pathological reflexes: Babinski sign, Hoffman sign, 
Marinescu-Radovici reflex, the medullar automatism reflexes, the ideomotor reflexes. 

6.7.1.6. The coordination - the process that results from the intensification of the patterns 
contraction to many motor units, from the level of a biggest number of muscular strength, action and close 
sequence (succession), but also through the simultaneous inhibition of the other muscles, producing a 
voluntary activity. It is realized by the harmoniously intervention of the all muscles that participate to the 
motor act. The normality is conditioned by the morpho-functional integrity of some nervous structure 
among which an important part are: the cerebellum with its afferent and efferent ways; the deep 
sensitiveness ways; the vestibular apparatus/system; the visual analyzer; the frontal and temporal zone of 
the cerebellum causes disturbance of co-ordination named ataxias, having two more important clinical 
states the cerebellar ataxia and the tabetic ataxia. It is tested the existence of: 

a. The dysmetria and hypermetria through the index-nose test, index-index, the test of the heel, the 
test of the walk, the grasp test; 

b. The dysdiadochokinesia through the marionette/puppet test closing and opening the fist. 
c) The asynergia through the Drăgănescu-Voiculescu test (the tonic dynamic asymmetry test), the 

Stewart-Holmes test. 
d) The ataxia 
6.7.1.7. The sensitiveness. It is tested through: 
I. The subjective sensitiveness – the totality of the symptoms and sensations described by the 

patient. It is made of paresthesies and ache. There are many types of ache: the neuralgia, the causalgia, 
radicular pain, hyperpathia, visceral pains, headache/ migraine. 

II. The objective sensitiveness: 
a. exteroceptive – superficial (tactile: to touch the tegument with a wad, thermic: with two tubes of 

warm water (40-45º) and cold water (under 15º); painful: with a pin, pressing easily the tegument with the 
pointed end and the patient has to tell whether he felt the pain, and also to localize it); 

b. proprioceptive – deep neuromuscular system – postural, kinesthesis): the patient must keep his 
eyes closed while the examiner is mobilizing his fingers or toes in flexion or extension and the patient has 
to perceive, to indicate which finger/toe was mobilized and also its direction; vibrant: with the diapason 
which is vibrating, then its leg is put on the superficial osseous/bony eminence; barognosis or the weight 
sense (it is tested by using two spheres having the same volume but different weight, the patient must to 
appreciate the weight of those two spheres). 

c. Interoceptive (viscera) – practically it is tested the painful visceral sensitiveness under pressure, 
the surface visceral (stomach, liver, ovary, etc.) 

d. Two-point discrimination (tactile and painful)/ The sense of the tactile and painful 
discrimination – the perception of two stimulants applied simultaneously on the tegumental surface at a 
variable distance between them. The minimum distance where those two stimulants are perceived 
distinctly it is considered to be the discrimination/differentiation index/value. The distance also varies 
physiologically according to the part of the body which is tested / investigated. 
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e. The dermolexic sense (dermolexia) – the patient has to recognize the numbers, the letters or the 
draws made by the investigator on the patient’s tegument with a tactile stimulant/excitant. The failure to 
recognize these = adermolexia.  

f. The stereognosis – represents the patient’s possibility to recognize different objects put into his 
hand by the investigator while his eyes are closed: he has to identify: shape, volume, weight, material. The 
failure to recognize these is called astereognosis. 

g. The bodily scheme sense (somatognosis) – the patient has to recognize while his eyes are 
closed, different parts of his body. The failure to recognize these – autopagnosia/ asomatognosia or 
hemiautopagnosia. 

The objective sensitiveness disturbances are anesthesia, hypalgesia, hyperalgesia.  
According to typography there are those clinical types of the sensitiveness disturbances: nevritis, 

radicular type, polyneuritic type, paraplegic type, hemiplegic type, psychogenic-functional type. 
In the clinic there are two types of dissociating sensitiveness: syringomyelia dissociation and tabes 

dissociation. 
6.7.1.8. Trophic and sympathetic disturbances  
I. At the tegumental surface the sympathetic function disturbances have to be noticed. 
II. At the osteo-articular level – appears the diffuse osteoporosis and osteophytes, especially to the 

joint level. Clinically, it appears spontaneously fractures and arthropathy. At hemiplegic persons, even 
more frequently appear arthropathy of upper limbs. 

III. At the cardio-vascular level – to the patients that suffer of VCA may appear: tachycardia, 
bradycardia, and disturbances of the rhythm. The secondary postural hypotension manifests especially to 
the patients that have medullar injuries over T6, in polyneuropathies and polyradiculitis, diabetes. 

IV. The vegetative respiratory disturbances – appear to the patients that suffer of medullar injuries 
(compressions, injuries, myelitis, in polyradiculitis and in phrenic nerve lesion/injury. Respiratory 
impairment indicates a reserved prognostication. 

V. The sphincter dysfunction disturbances (urinary retention and constipation) and sexual 
disturbances (the affecting of erection and ejaculation) – appear in injuries of the lumbosacral arches (in 
affections like: tabes, traumatic spinal cord injury to lumbosacral level, myelitis, tumor at lumbar level, 
cauda equina syndrome, diabetes,  polyneuropathies and injuries situated over the lumbar-sacral region by 
cutting off the functional connections between those regions and the upper nerves centre. So, those may 
exist also in vertebra-medullar traumatism, to cervical and thoracic level, multiple sclerosis, 
cerebrovascular accident, pseudobulbar syndrome. 

VI. The muscle affection – the muscle’s nutrition depends mostly on the integrity of the peripheral 
motor neuron. The injuries of the peripheral motor neuron cause muscular atrophy, called dystrophic 
myopathies. There is also primary atrophy or myopathies that appear independently of other nerve injuries 
(example in the progressive muscular dystrophy. The myopathies are clinically distinguished due to the 
reduction of the member circumference, through the muscle form disappearance and through the change 
of the regional reflex. 

The dystrophic myopathies are associated with hypo- or areflexia to the affected level, 
simultaneously with the presence of the ideomotor reflexes to advanced stages. 

Primary atrophy are always symmetrical, predominate to the proximal level or distal at the 
member level according to the type of myopathies; the ideomotor reflexes are abolished/annulled 
precociously and ROT are kept long time. In the parietal lob may appear atrophic distal especially to the 
interossei muscles. 

6.7.1.9. The language and communication disturbances. The language is made up of four 
functions: speaking, understanding the semantic of the words, reading, and writing. Its centre is situated to 
the left temporal lobe level for the right-handed persons and to the right for the left-handed persons. The 
affecting of the way of speaking = aphasia: motor or expressive; sensorial or receiver; mixed. 
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I. In order to examine the expressive way of speaking one has in mind: the spontaneous speaking, 
the repeated speaking, the mechanical speaking, and the test of recognizing the objects when they are 
pointed. The incapacity of spontaneous speaking is called motor or expressive aphasia (motor aphasia 
Boca). 

II. As part of the sensitive aphasia (receiver speaking) it is examined: the ability of executing 
commands, simple and complicated, the ability of recognizing things named by the examiner. The 
speaking understanding is diminished or abolished in Wernick sensorial aphasia, in the verbal 
deafness/voiceless ness. Not only the receiver but also the expressive speaking is affected in the mixed 
aphasia case. 

III. As part of the agraphesthesia (handwriting) examination) the examiner has in mind: the 
spontaneous handwriting, the dictated graphic and the copied graphic. Agraphesthesia  represent the 
patient’s incapacity of writing.  

IV. As part of the reading examination it is examined: the expressive lexis, the lexis of the written 
disposition. The incapacity to decipher the writing is called alexia and it is found in motor aphasia. 

V. The examination of the apraxia – the patient has to perform at the examiner’s order some 
simple moves and then more difficult ones. The disturbances that appear while performing those moves 
are called apraxia. Types ideomotor (the incapacity of determining the action plan for even more difficult 
movements. Only the elementary moves are preserved, the other ones are absent); constructive (the 
incapacity of drawing simple geometrical figures); getting dressed, on different degrees. 

VI. Agnosia – is a confusion of sensorial recognition in the absence of the sensitive deficit and of 
the psychical disturbances. It appears in parietal injuries of the right hemisphere from CVA, TBI, senile 
dementia. Types: tactile or astereognosis (the incapacity of recognizing and of naming an object palpated 
while the patient has his eyes closed); visual (the patient doesn’t have problems in seeing the object but he 
doesn’t recognize it); spatial (it is more frequent to the left hemiplegia, an ignoring of the left hemispace); 
bodily or asomatognosis (the incapacity of recognizing the material segment or the patient denies the 
paralysis reality - anosognosia). 
Also it is examined: The Walk; The Affecting of the Cranial Nerves; The Deglutition; and The Self Care 
(ADL); The cognition. 

 
6.7.2. Physiotherapy in neurological syndromes 

6.7.2.1 Upper motor neuron syndrome or the pyramidal syndrome – the pyramidal way is 
harmed. It appears in affections connected to the encephalon and to the back marrow: the cerebrovascular 
accidents (CVA); tumors, abscesses; traumatisms, inflammatory processes: encephalitis and myelitis, 
lateral amyotrophy sclerosis, multiple sclerosis, encephalopathy. It consists in: 

a. Disturbances of the active motion – paresis and paralysis. The distribution of these motor 
deficiencies depends on the lesion topography of the pyramidal way: hemiplegia when the lesion is at the 
encephalon level, quadriplegia or paraplegia if the lesion is medullary. 

b. Modifications of the muscular tonus. The muscular tonus is, in general, high – pyramidal – 
spastic hypertonicity, and the situations where the lesion is acutely installed (cerebral and medullary 
traumatisms, cerebrovascular accidents, myelitis), the tonus is low – muscular hypotonicity (flaccidity) 
and has a length of several hours up to 12-14 weeks. In the cervical lesions, the spasticity concerns 
especially the flexor muscles at MS and the extensor muscles at the MI. 

c. Reflex modifications: myotatic reflexes/deep tendon reflexes/ – are exaggerated, lively in the 
spastic phase, the abdominal cutaneous and the cremasteric reflex are abolished; the position reflexes are 
diminished. 

d. The presence of some pathological reflexes – Babinski, Hoffman, the medullary automatism 
reflexes (flexor withdrawal and crossed extension reflexes) which appear right in the shock phase. 

e. The synkinesis presence which are global, of imitation and of co-ordination.  
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6.7.2.2. The peripheral motor neuron syndrome/lower (peripheral) motor neuron syndrome – 
appears in the lesion of the peripheral motor way which begins with the neuron pericarion from the 
anterior horns and the motor cells, the lesion of the cranial nerves, of the roots, of the trunks, of the plexus 
and of the peripheral nerves. Clinically it manifests through: 

a. Disturbances of the active motion: paresis and paralysis which are eliminated by the nerve, by 
the root, by the plexus or by the hurt medullary segment, respectively the cranial interested motor nerves. 
The paresis and the paralysis are usually divided; concerning in only those motor units whose neuron is 
injured, so that there is often only one muscular group which presents motor deficit. 

b. Modifications of the muscular tonus. The muscular tonus is diminished (hypotonicity) or and it 
concerns the paralyzed muscular groups. 

c. Modifications of the reflexes: the osteo-tendinous reflexes and cutaneous are diminished or 
abolished because the afferent component of the reflex bow is already interrupted. 
d. The presence of muscular fascicles when the lesion concerns the cell body (amyotrophic lateral 
sclerosis, chronic anterior poliomyelitis. 

e. The muscular atrophy is placed on the paralyzed muscular groups. 
    Types of lower motor neuron syndrome: the pericarion lesion: poliomyelitis, amyotrophic lateral 
sclerosis, syringoencephalomyelia. The syndrome can be symmetrical or asymmetrical); The previous root 
lesion (at the upper limb level we have three types (the clinical manifestations  overlap on those of the 
brachial plexus injury); superior (affects the roots C5-C6); medium (the C7 root is affected); inferior (the 
roots  C8-T11  are affected); in lower limb – we meet the syndrome cauda equina syndrome which 
determines the  flabby paralysis, sensitiveness disturbance, bladder evacuation disturbance, erectile and 
constipation disorders); the plexus lesions. 

Brachial plexus paralisies – there are four clinical types and a complete one. 
The superior type – the roots C5-C6 are affected (Duchenne Erb). The particular attitude: arm in 

ADD and IR, extended and proned forearm. Motor deficit: the movements in the shoulder and elbow 
articulations are affected. One can raise the shoulder (through the innervated trapeze muscle by the 
axillary nerve/n. accessory), the forearm flexion is very much reduced. The affected muscles: deltoid, 
latissimus dorsi, sternal and clavicular pectoralis (partially), supraspinal and subspinalis, subscapular, 
serratus anterior, biceps brachialis, longus supinator, triceps brachialis. The tendon reflexes/: the bicipital 
reflex is diminished and abolished. The sensitiveness disorders: loss sensory on lateral part of upper limb, 
from shoulder to thumb. The trophic disorders: the hypotrophy of the shoulder muscles, shoulder girdle/ 
“epaulet” shoulder.  

The middle type – the root C7 is affected (Remak). The particular attitude: forearm and fist slowly 
flexed. Motor deficit: difficulties in the arm extension, of the fist and of the first fingers phalanx. The 
affected muscles: triceps, long extension fingers, round pronator and quadratus pronator. The tendon 
reflexes OTR: the triceps reflex is diminished and abolished, styloradial. The sensitiveness disorders: loss 
sensory on lateral part of hand and  fingers II-III. The trophic disorders: the muscles hypotrophy from the 
arm and forearm dorsal region. 

The inferior type – the roots C8-T1 (Klumpke). The particular type: the cubital claw – the thumb is 
placed in the plan of the other fingers, the fingers II and V present the hyperextension of the first phalanx 
and the flexion of the other two. The motor deficit: the fist flexion is poor, the abduction, the first phalanx 
abduction and flexion and the extension of the other two phalanxes of the fingers II-V. the affected 
muscles: the flexor muscles of the fingers are affected, interosseous, lumbricals, intrinsics of the hand 
including thumb/ thenar muscles şi hypothenar muscles. The tendon reflexes/deep tendon jerk/ROT: the 
ulnar reflex/ cubitopronator reflex is diminished or abolished. The sensitiveness disorders: the 
hypoesthesia on the antero-medial face of the upper limb end of the fingers IV-V. The trophic disorders: 
the hypotrophy of the affected muscles, the Claude-Bernard-Horner syndrome (ptosis and myosis) on the 
affected part as a consequence of the vegetative fibers content in the C8-T1 roots.   
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The complete type – the roots C5-T1 are affected. The particular attitude: the flabby MS, it hangs 
near the body due to the paralysis of all muscles. The motor deficit: all the MS movements are affected, 
the invalid is able to rise only the shoulder (trapeze). The affected muscles: all the muscles. . The tendon 
reflexes: the biceps, triceps, styloradial reflex is diminished or abolished. The sensitiveness disorders: the 
hypoesthesia region which involves the whole MS. The trophic disorders: shoulder strap the Claude-
Bernard-Horner syndrome, muscular hypotrophy on the entire limb, oedema, cyanosis, hypothermia.    

Objectives, means and methods of the physical therapy. 
1. The avoidance, the correction of the deformation appearance, of the articular stiffness and of 

the vicious attitudes: positions in the functional position by using simple splints, plastic molded, a little bit 
elastic or with resorts, corrective adhesive bands, fixed and mobile orthesis prolonged passive stretchings 
(stretching) on the muscles antagonistic to the paralyzed one, massage and local heat applications (e.g. 
ultrasound in the muscle-tendon region);    

2. The avoidance of the paralyzed muscles atrophying: electro stimulation with exponential 
currents, facilitation elements (both extero- and proprioceptive) and PNF techniques especially fast 
stretchings, articular passive mobilizations on the entire amplitude for the maintenance of the kinesthesia/ 
kinesthesis  images, biofeedback.  

3. The increase of the healthy remaining muscular fibers function: passive mobilization, pasive-
active with short stretchings at the moving end using exteroceptive facility elements (the tapotement, the 
gentle touch, the manual contact), the PNF IL, ILO, CR, SI, IA techniques, the facility scheme of the 
Kabat method (the flexion and extension diagonals for the upper limbs applied according to the lesion 
type), movements performed in water (in order to reduce pain, for antagonistic relaxation, agonist 
facilitation), active and active with resisted movements, electro stimulations, biofeedback, occupational 
therapy. 

4. The movements co-ordination recovery: active exercises on different movement schemes, at MI 
e.g. Frenkel type, occupational therapy. 

5. The range of motion and the unaffected by paralysis segments force maintenance/improvement: 
active exercises on the entire movement amplitude, isometric exercises, active with resistance exercises. 

6. The sensitive syndrome recovery: it is done in the following succession: sensitiveness at pain 
and pressure, proprioceptive, kinesthesia, thermic sensitiveness (cold then hot), two points discrimination, 
stereognosis. 

7. The vasculo- trophic syndrome recovery: elevated position, orthosis, elastic glove, Moberg 
gymnastics for UL, cryotherapy, massage for veno-lymphatic drainage, hydrotherapy (whirlpool type 
bath), alternative baths, electrotherapy, the abidance of the local and general hygienic rules. 

8. The functional maximum recovery: occupational therapy.       
The radial nerve paralysis. The particular attitude: forearm in slight flexion, pronation, fist in 

hyper flexion (“wrist drop hand), adducted and slightly flexed thumb. The motor deficit: at the forearm 
level disappears the extension and supination movement, of forearm flexion on the arm, radial inclination, 
the thumb abduction and extension, the extension movement of the first phalanx of the fingers II-V. It is 
kept the last two phalanges extension movement through the action of the interosseous and lumbricalis. It 
is diminished both the fingers flexion force and the prehension because the normal synergy between the 
fist extension and the fingers flexion is lost. The affected muscles: triceps, brachial, anconeus short 
supinator, radial extensor of the body, fingers extensors. The tendon reflexes: the triceps and radial reflex 
is diminished or abolished. The sensitiveness disorders: on the dorsal part of the hand 2/3 laterally, the 
posterior part of the thumb/ the dorsal part, the first phalanx of the fingers II-II and half of the finger IV. 
The trophic disorders: oedema at the hand level; the hypotrophy of the dorsal arm, forearm muscles.  
 Objectives, means and methods of the physical therapy 

1. The deviation prevention and correction: positional in the extension position of the radiocarpal 
joint, the MCF articulation extension with the help of fixed/dynamic orthesis which allow the hand 
function. 
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2. The prevention of the articular range of motion limitations: passive, passive-active 
mobilizations and active ones simultaneous with the reinnervation appearance. 

3. The prevention and the control of the vasculo-trophic disorders: The UL raising over the 
horizontal line to encourage the venous return; the manual massage in centripetal direction with UL in 
elevated position; passive articular mobilizations; external pumping devices.    

4. The maintenance of the unaffected muscular force: e.g. active and active-resistance at the level 
of all unaffected muscles without toning-up the fingers muscles not to create a functional unbalance 
between the flexors (unaffected) and the extensors. 

5. The development of the paralyzed muscular force: fast stretchings, the techniques PNF-IR, CR, 
SI application and facilitation elements – gentle ice touch, the vibration, the Kabat facilitation schemes: 
the DI extension diagonal and the DII of flexion (the 2nd alternative for the muscles of the elbow joint); 
analytical exercises for every innervated muscle; exercises in open kinetic chain with triple extension, 
whenever is possible, resistance and isometric exercises. 

6. The ability re-education: complex combined exercises from distal to proximal, and vice versa, 
specific activities to the occupational therapy performed with or without orthosis. 

7. The sensitiveness re-education: is performed in the following succession: sensibility at pression 
and pain, proprioception, kinesthesia, thermal sensibility (cold and then hot), the discrimination of two 
points, stereognosis. 
 The median nerve paralysis. The particular attitude: “simian hand” , the thumb is placed in the 
other fingers plan not being able to oppose, the index doesn’t bend at all and the median bends only 
partially. The motor deficit: at the forearm level pronation is not performed, fist flexion deficit (possible 
movement through the flexor carpi ulnaris) the thumb doesn’t make the abduction, the flexion and doesn’t 
oppose, the flexion of the last two phalanxes of the fingers II-III is affected. The affected muscles: teres 
pronator, quadratus pronator, the palmaris longus, flexor carpi radialis, flexor digitorum profundus (for 
index and median), flexor digitorum superficialis, opponens pollicis, abductor pollicis brevis, the first two 
lumbricales. ROT: the cubitopronator reflex is diminished/ abolished. The sensibility disorders: the 
hypoesthesia of 2/3 laterally palmar part region of the hand, the first three fingers and a ½ laterally, the 
finger 4 and on the dorsal part the last two phalanxes the fingers 2-3, and the finger 4 lateral half. The 
trophic disorders: the fingers cyanosis with the palm hypersudoration, nails and hair hypotrophy, 
teguments. 
 Objectives, means and methods of physical therapy rehabilitation 

1. The deviations prevention and correction: posturing in abduction position and a gentle 
opposition of the thumb to increase the hand function, orthosis for the MCF hyperextension prevention. 

2. The prevention of the articular range of motion limitations: passive mobilizations, passive-
active mobilizations and active ones at once with the reinnervation appearance. 

3. The prevention and the control of the vascular-trophic disorders: The UL rising over the 
horizontal line of the thumb to encourage the venous return; the manual massage in centripetal direction 
with UL in elevated position; passive articular mobilizations; external pumping devices. 

4. The maintenance of the unaffected muscles force: active and active-resistant at the level of all 
unaffected muscles.   

5. The development of the paralyzed muscles force: analytic exercises for the fist and fingers 
flexors, for the muscles of the thenar eminence, fast stretchings, the techniques PNF-IR, CR, SI 
application and of the facilitating elements – the ice gentle touch, the vibration, the Kabat facility 
schemes: the flexion DI and the extension DII diagonals, exercises in open kinetic chain with triple 
flexion, and whenever is possible, resistant and isometric exercises. 

6. The ability re-education: occupational therapy exercises and activities through which the hold 
and the prehension are stimulated. The occupational therapy is recommended even from the dynamic 
orthesis period. The tridigital prehension stimulation (writing, painting) or binding-unbinding activities, 
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the digits-palmar and cylindrical prehension stimulation between the thumb and every finger by using 
different types of rings from which loads can be hanged. 

7. The sensibility reeducation: the sensibility disorders affect the manual ability by losing the 
sensibility at the volar hand level and it is very important to prevent the accidents through burning, 
lesions, cold. It is performed in the following succession: sensibility at pressure and pain, proprioception, 
kinesthetic, thermal sensibility (cold then hot), the discrimination of two points, the stereognosis.  

The cubital nerve paralysis. The particular attitude: the “cubital claw” appears with the extension 
of the first phalanx and with the flexion of the other two at the fingers 2-5 due to the palmar interossei 
muscle paralysis and the antagonistic action of the fingers extensor muscles being more stressed at the 
fingers 4-5 where is added the paralysis of the last two lumbricals, too. The motor deficit: at the hand 
flexion deficit through the paralysis of the carpus ulnar flexor and the last two fascicles of the fingers 
profund flexor. At the fingers level, the abolished thumb adduction, and at the fingers level the abduction 
and the adduction of the fingers 2-5, the flexion of the first phalanx and the extension of the other two. It 
can’t be done the latero-lateral clip between the thumb and the index. The affected muscles: the cubital 
flexor of the carpus and half of the finger profound flexor, the small finger flexor, palmar interossei, the 
small finger opponent, the small finger abducent and short thumb partial flexor. ROT: the cubitopronator 
reflex is diminished/abolished. The sensibility disorders: the hypoesthesic region in the palm medial 
trinity on the palmar and dorsal face, the whole finger 5 and ½ of the finger 4 medial. The trophic 
disorders: the hypotrophy of the hypothenar eminence muscles, of the interossei muscles and the carpus 
ulnar flexor. The skin drying with hyperkeratosis, nails deformations, ulcerations.    
 Objectives, means and methods of the physical therapy rehabilitation 

1. The deviations prevention and improvement: there are going to be used small orthesis to prevent 
the hyperextension of the fingers 4-5 without limiting the complete flexion of the MCF articulation or 
dynamic orthesis for the MCF stabilization and the blocking of their hyperextension and which allow the 
complete MCF flexion with the range of motion maintenance, the thumb is placed in primary abduction 
position. 

2. The prevention of the articular range of motion limitations: passive mobilizations, auto-pasive 
mobilizations with or without orthesis, pasive-active or active mobilizations at once with the reinnervation 
appearance especially in the MCF and in the fingers 4-5 interphalangeal joints. 

3. The prevention and the control of the vascular-trophic disorders: the raising over the horizontal 
line to favor the venous return; the manual message in centripetal direction with UL in elevated position, 
passive articular mobilizations, external pumping devices.  

4. The maintenance of the unaffected muscles force: active and active-resistant exercises at the 
whole unaffected muscles level. 

5. The development of the paralyzed muscles force: analytic exercises for the affected muscles, fast 
stretchings, the techniques PNF-IR, CR, SI and facilitation elements application – the ice gentle touch, the 
vibration, contralateral exercises on the unaffected UL muscles, the Kabat facilitation schemes: the DI 
flexion and the DII extension diagonals; exercises in open kinetic chain by triple flexion, and whenever is 
possible, resistant and isometric exercises.  

6. The ability re-education: occupational therapy exercises and activities through which are 
stimulated the grasps and the prehension.  The occupational therapy is recommended even since the 
dynamic orthesis period. 

7. The sensibility re-education:  the sensibility disorders expose the hand palm face to lesions, 
especially in burnings. The re-education is performed in the following succession: sensibility in pressure 
and pain, proprioception, kinesthetic representation, thermal sensibility (cold then hot), the discrimination 
of two points, and the stereognosis. 

The circumflex nerve paralysis. Particular attitude: epaulet shoulder. The motor deficit: deficit on 
the arm flexion, extension and abduction, partially and external rotation. The affected muscles: deltoid 
muscle, small round. The trophic disorders: the hypotrophy of the right shoulder. 
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 Objectives, means and methods of physical therapy rehabilitation: 
1. The prevention of the articular range of motion limitations: the avoidance of the shoulder 

subluxation by sustaining the arm and the forearm with a scarf, the arm position in a 45 degrees abduction 
and passive mobilizations. 

2. The paralyzed muscles force: active and active-resistant exercises at the level of all unaffected 
muscles. 

3. The maintenance of the paralyzed muscles force: analytic exercises for the affected muscles, fast 
stretchings, the techniques PNF-RI, RC, IS application and of the facilitation elements – the ice gentle 
touch, the vibration, the Kabat facilitation schemes: the flexion DI and the extension DII diagonals, 
exercises in open kinetic chain with triple flexion, and whenever is possible, resistant and isometric 
exercises. 

4. The ability re-education: occupational therapy exercises and activities through which the grasps 
and the prehension are stimulated. The occupational therapy is recommended even since the dynamic 
orthosis period. 

5. The sensibility re-education:   the sensibility disorders expose the hand palm face to lesions, 
especially in burnings. The re-education is performed in the following succession: sensibility to pressure 
and pain, proprioception, kinesthesia, thermal sensibility (cold then hot), the discrimination of two points, 
the stereognosis. 
 The cauda equina syndrome. Types: 

a. Complete  cauda equina syndrome – the affection of the L2-C1 roots. Particular attitude: balant 
LL. The motor deficient: flask paralysis of pelvic limbs, all the LL muscles are affected, lop-sided with 
distal predominance, tapped going. The affected muscles: the posterior muscles, pelvi-trochanterian 
muscles, anterior and posterior hip sides’ muscles, the entire musculature of the shanks and of the legs. 
ROT: the Achilles reflex abolished medioplantar and patellar. The sensibility disorders: hypoesthesia at 
the LL level and in the perineum region with saddle disposition. The trophic disturbances: hypo/atrophy in 
the affected zone, local hypothermia, shank oedema. There are sphincter disturbances of 
incontinence/retention type. There are sexual disorders of impotency and frigidity type.    

b. Horse syndrome of partial superior type: the roots L2-L4 are affected. The motor deficit: the 
standing and walking are impossible/abolished due to the knee instability. The affected musculature: 
quadriceps, pectineus, sartorius, iliopsoas muscle, hip adductors. ROT: the patellar reflex is 
abolished/diminished. 

c. Horse tail syndrome of partial medium type: the roots L5-S2 are affected. The motor deficit: the 
leg and the fingers movements are impossible or abolished. The standings and walking are difficult 
depending on the paralysis degree. The affected muscles: the muscles in the anterolateral and posterior 
region of the shank, the fingers muscles. ROT: the Achilles reflex and the medioplantar reflex is 
abolished/diminished. The trophic disorders: the hypotrophy of the shank muscles. 

d. Horse syndrome of the partial inferior: the roots S3-C1 are affected. There is no motor deficit; 
the muscular hypotonicity and the hypotrophy are missing. ROT: the bulbocavernosus and anal reflex are 
diminished or abolished. The sensibility disorders: saddle hypoesthesia at the perineum level. The 
sphincter and the sexual disorders appear. 

Objectives, means and methods of physical therapy rehabilitation 
1.The scabs preventions, the bladder re-education and the urinary infections prevention. 

 2.The prevention of the articular mobility limitations: passive mobilizations, posturing with 
dynamic orthesis in the length angle of 90 degrees. If the lesion is permanent it is indicated precocious 
orthosis. 
 3.The development of the paralyzed muscles force: analytic exercises for the affected muscles, fast 
stretchings, the techniques PNF-IL, ILO, CR, SI and facilitation elements application – the gentle ice 
touch, the vibration, the Kabat facilitation schemes: the flexion and extension diagonals, the massage 
maneuvers for the stimulation of the neuro-muscular excitability, electrotherapy. 



 213   
 

 The femoral nerve paralysis. The motor deficit: the thigh flexion and the shank extension can’t be 
done. The affected muscles: the muscles sartorius, iliopsoas, pectineus, adductor medius and quadriceps. 
ROT: the patellar reflex is diminished/abolished. The sensibility disorders: hypoesthesia at the level of the 
anterior region of the thigh. The trophic disorders: hypo/atrophies in the thigh anterior zone. 

Objectives, means and methods of  physical therapy rehabilitation 
1.The prevention of the recurvatum kind – knee orthesis, toning-up exercises for the hamstrings 

muscles. The compensation preparations by tonifying the gluteus major, gastrocnemius muscles, the UL 
muscles and of the superior body to be able to use the crutches/walking-stick. 

2.The maintenance of the affected muscles tonus: fast stretchings on the psoas major muscle and 
cuadratus femoris muscle, the PNF techniques: SI, IL, ILO; the Kabat diagonals; pasive-active exrcises, 
active-assisted and active-resistant exercises. 

3.The knee functional re-education: exercises in open kinetic chain and closed, functional 
activities: standing up, sitting down, going between parallel bars, going on the steps.    

The sciatic nerve paralysis. The motor deficit: the flexion movement of the shank and of the thigh 
is diminished (the partial movement performed through the sartorius action), the leg and fingers 
movement. The affected muscles: the hamstrings muscles are affected. ROT: the patellar and the 
medioplantar reflex is diminished/abolished. The sensibility disorders: hypoesthesia at the posterior region 
level of the thigh and of the shank. The trophic disorders: leg oedema, sole hyperkeratosis, ulcerations. 

The external sciatic popliteal paralysis (SPE). The motor deficit: the dorsal flexion movement of 
the leg is abolished, the fingers extension (the first phalanx extension, the extension of the other two 
phalanxes is preserved), the leg eversion, the tapped going. The affected muscles: the anterior tibial 
muscles, the fingers extensors, the peroneus are affected. The ROT: the Achilles and the medioplantar 
reflex is abolished/diminished. The sensibility movements: hypoesthesia the anterior shank part. The 
trophic disorders: the hypotrophy/atrophy of the affected muscles.   

The external sciatic popliteal paralysis (SPI). The motor deficit: the abolishment of the plantar 
flexion and inversion movement, the flexion, the fingers abduction and adduction. The affected muscles: 
the posterior region muscles of the shank: gastrocnemius and tibial, the interosossei and lumbricallis 
muscles. The sensibility disorders: hypoesthesia in the posterior region of the shank and in sole region. 
The trophic disorders: the atrophy of the shank muscles, of the sole, of the oedema, hollow leg aspect, 
hypothermia.   
 Objectives, means and methods of physical therapy rehabilitation: 1. The deviations 
prevention at the leg level: orthesis –splints, gaiters; 2. The maintenance of the articular range of motion: 
passive mobilizations at the level of all leg articulations; 3. The re-education of the affected muscles: PNF 
techniques, analytic exercises, contralateral exercises, Kabat diagonals for LL.    

6.7.2.3. The extrapyramidal syndrome – it is a functional concept in the way that a group of 
subsystems spread at different level of the brain and with own neurophysiologic mechanisms 
interconnects through multiple neural circuits in an ample system which casts itself both on the motor 
cortex and on the neurons of the peripheral nervous system. Biochemical at the ES activity basis there are 
a series of substances having the importance of chemical mediators: dopamine, acetylcholine, serotonin, 
noradrenalin, histamine, glutamic acid. In a normal way, the physiological report between the dopamine 
and acetylcholine secretion is highly proportional. In pathological cases, this report becomes inverse 
proportional resulting two syndromes: 

- the hypertonic-hypokinetic syndrome where the dopamine secretion is low and the acetylcholine 
secretion grows, as it happens in Parkinson’s disease; 

- the  hypertonic-hypokinetic with the increase of dopamine secretion and with the diminution of 
acetylcholine , as is happens in the chorea. 

Parkinson’s disease. Definition: the degenerative affection of the central nervous system without 
exactly knowing the cause (idiopathic Parkinson syndrome). Clinically, it has at its basis the 
extrapyramidal syndrome of hyperton-hyperkinetic type. The clinical pattern: From the beginning until the 
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specific clinical pattern setting up of Parkinson’s disease pass an average of 1-2 years. At the beginning: 
marked tiredness, slowed down walking, reduced range of motion at the UL level, inexpressive face, 
shakings at the fingers level, especially unilateral, anxious states or depressive phenomena. The triad 
dominates: bradykinesia; rigidity; the trembling. It is completed by: the hypomimics or the immobile 
facial “mask” with very rare blinking, without ocular or facial movements; disarthria hypokinetic or 
hypophonic; dysphagia; the small writing (micrographic), the diminution of the respiratory movements 
amplitude; psychic disorders, sometimes accentuated and of medical treatment (depressive state, cognitive 
disorders, nervousness episodes, sleep troubles, confusion), constipation, sexual deficit, diffuse pains in 
the LL, paresthesies, fatigue. 

Parkinson subtypes: with shakings (the disease begins earlier, it doesn’t affect the mental state, it 
has a slow progression), with bradykinesia (with frequent installation of madness, with fast evolution). 

Parkinson’s disease evolves in 5 stages (after Hpehn and Yahr): 
Objectives, means and methods of physical therapy recovery: 1. The range of motion 

maintenance and the increasing in all activities; 2. The prevention/improvement of the articular amplitude 
limitations; 3. The rigidity diminution,; 4. The prevention/improvement of the muscular atrophies and 
hypotrophies; 5. The improvement of the movement co-ordination/speed; 6. The improvement of walking; 
7. The improvement of the mimicry and of the language; 8. The improvement of breathing; 9. The 
maintenance and the increasing of the functionality in ADL; 10. The psychological adaptation to the 
disease.     

Principles of the physical therapy treatment 
- exercises carefully balanced, with resting breaks so the patient should not reach the fatigue phase; 
- the physical therapy program will involve decontraction massage, relaxation techniques 

(Jacobson exercises), there are used relaxing exercises, slow balancing and rhythmical techniques which 
stimulate the vestibular apparatus (it is respected the order from the distal to the proximal the limbs being 
mobilized in front of the trunk); 

- exercises for body and head rotations (starting with rolling in bed), then from sitting and standing 
which increase the range of motion and improve the balance; the rolling down is facilitated using IR and 
RR either of the segments or of the inferior or superior body in lateral decubitus, then from lateral 
decubitus in dorsal decubitus and then in ventral decubitus. The PNF-IR technique is ideal to counteract 
the bradykinesia effects, it is applied both at the limbs segments level and for the facilitation of rolling 
down.  

- the long passive stretching on the flexor muscles; 
- the Kabat facilitating schemes: the extremities diagonals (D2 of bilateral flexion for MS and D1, 

of extension for LL) and the superior body diagonals; 
- if the rigidity is not big, free active mobilizations can be performed on the entire amplitude the 

patient executes from decubitus, sitting, standing (limbs and body combined exercises) in front of the 
mirror, at the beginning symmetrical and then asymmetrical; 

- the exercises have to be linked to the self-care functions (ADL) because they increase the 
motivation and reduce the apathy and the depression, the growing of the movement consciousness is 
performed using auditory and verbal stimulations (the cry, music with rhythm, metronome, clapping 
hands, mirrors and ground marks usage); 

- pay attention to the extensor muscles to counterattack the patient flexion position tendency; 
- the sitting balance is improved using the SR technique(!the resistance has to be gradual; the 

resistance exercises have to be interrupted if they increase the rigidity); 
-for the coordination improvement, the program will involve: free exercises at the axial level 

towards distal and back, the body rolling is associated with walking steps, UL movements in varied 
rhythms, going with the modification of the support base, deliberate unbalance (tip-toes, with a UL 
“throwing” before or in abduction, “the picking up” of some objects from the ground during walking); ball 
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games from sitting and standing: throwing-catches of the ball with the body rotation towards left-right, 
throwing the ball in a basket, keeping in balance an object on a hand.     

- to facilitate the hyoid and the tongue muscles can be used: the stretch, the manual contacts, the 
resistance, the verbal commands, the ice application on the face and tongue muscle; 

-to “favor” the mimicry it will be used grimace in front of the mirror, rhythmical movements of the 
mouth opening-closing, blinking exercises, the frowning exercises, etc. isolated exercise of the forehead, 
of the eyebrows, of the eyelids, of the mouth and then global, of expression: laughing, crying, wonder, 
anger, joy; 

-in the going re-education of walking, it is desired the increase of the step length, the support base 
expansion, the training of the arms balance, exercises of changing the walking direction, sudden stops, 
balance in standing, picking up objects from the ground. 

- the diminuition of the restrictive ventilator deficit due to the decrease of the thoracic-abdominal 
resilience will be performed through general relaxation exercises, the extent exercises on the intercostal 
muscles. The respiratory exercises will be combined with the arms and the superior body movements and 
on the zones of the weak thoracic expansion will be applied manual pressures. There will be performed 
rhythmic respiratory exercises (verbal or with the help of the respiratory stimulators).      

- the nourishment has to be done in sitting position, the head and the neck being in the correct 
position. 

-the family members will be educated in the purpose of continuing the exercise at home. 
-the patient has to be involved in the daily activities, the family members should not spare the 

patient too much. 
-the Parkinson patient treatment based on thses principles consorted by the Levadopa medical 

treatment assures an improvement of the functional level.  
The chorea – has as basis the hypoton-hyperkinetic syndrome. There is the acute Sydenham form, 

frequent between 5-15 years, especially at females, after streptococci infections and there is a chronic 
form with gradual debut, with slow evolution which is associated to the hyperkinesias, a psychic 
syndrome with depression which leads to madness. The chorea characterizes through: muscular 
hypotonicity which is predominant at the axial muscles and at the limbs leading to a position instability; 
the chorea movements which are arrhythmic, abrupt, illogical, prevails at the face and limb root and they 
are facilitated by the mental calculus. The recovery program will be oriented towards the hypotonic 
muscles reinforcement, on the stability and coordination training.      

6.7.2.4. The cerebellar syndrome – The principal components of the cerebral syndrome are: the 
ataxia, speaking disorders, the nystagmus, the cerebellar dysmetria and asynergia. 

Principles of the physical therapy treatment: 1. the physical therapy program is oriented towards 
the ataxia diminution and will follow: the patient’s maximum concentration with the postponement of any 
other movement; the sensorial information on the respective movement has to be maximum (for instance: 
mirrors to intensify the visual feed-back and loads for the proprioceptive one), to tone up the stabilizer 
muscles, the techniques PNF-SR, IZA, ILO, CIS. 2. The Frenkel program presents the most efficient 
program for the proprioceptive facilitation promotion and of avoidance of the substitution schemes. 
 6.7.2.5 The multiple sclerosis – affection which belongs to the demyelinisation diseases group, 
characterized by multiple lesions (the myelin sheath destruction), with a relative conservation of the other 
nervous elements. It is a chronic disease, of the young grown-up, evolves with intensity recoveries and 
exacerbation and variable length. It usually begins around the age of 20-40. Clinically: retrobulbar optic 
neuritis (the decrease of the visual sharpness, scotomas; diplopia from abducens nerve paralysis); 
muscular tiredness, the decrease of the muscular force, especially at the LL level, atrophies, fasciations, 
motor disorders of the pyramidal type with motor deficit and spasticity, involving LL (paraparesis/ 
paraplegia), half side of the body (hemiparesis/ hemiplegia) or all the four limbs; the diminution or the 
abolishment of the acute abdominal reflexes, the osteo tendinous reflex exaggeration and the clonus 
appearance; sensibility disorders (manifested through paresthesies, stings, the cold sensation at the 
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extremities level, sometimes paresthesies in trigeminal territory some other times trigemini neuralgias; 
The sensibility objective disorders are more rare and namely the vibratory and the kinestezic one at the LL 
level. Sometimes it is identified partial Brown-Sequard syndrome at the LL level, the Lhermitte sign); the 
cerebral syndrome with ataxic walking, and if it is simultaneous with the pyramidal syndrome (spastic-
ataxic walk, dysmetria, dysinergia with hypotonia, intentional tremor, vestibular disorders with 
nystagmus, dizziness). In the serious forms it is found a complete ataxia. The speaking is staccato, 
inarticulate and explosive; sexual and sphincters disorders (incontinence, retention, frigidity, impotency); 
psychic manifestations (affection troubles, emotional lability and the cognitive functions perturbation). 

Clinical forms: pyramidal (characterized by the presence of clinical signs specific to the pyramidal 
syndrome with spastic paraparesis); cerebral (with cerebral ataxic going and atccadato voice); vestibular 
(with nystagmus and dizziness); mixed which assumes multiple clinical signs. 

The evolution forms: alternative (it assumes that recovery periods of the disease alternates with the 
disease re-apparition periods); progressive (gradually evolves towards aggravation); stationary (remains a 
certain clinical pattern of the disease re-apparition after the initial fit without exacerbations); 
acute/fulminating (evolves quickly towards death). The forms 1 and 3 yield to physiotherapy.    

The basic medical treatment is generally made with corticoid hormone, interferon and 
immunoglobulin. 

 The global evaluation of the patient, especially functional is performed with the generic scale for 
the life quality assessment FIM and with the specific Kurtzke scale (for the pyramidal function, cerebellar, 
sensitive, urinary and intestinal, visual, mental and others) – in order to understand the multiple sclerosis 
patient impairment. 

Objectives, means and methods of physical therapy recovery: 1. The voluntary motor activity 
induction; 2. The motor control improvement; 3. spasticity reducing, 4. Coordination improvement; 5. The 
sensorial feed-back improvement; 6. The inhibition of the undesired motor schemes; 7. The cerebral ataxia 
diminution; 8. The prevention and the diminution of the movement amplitudes limitations; 9. The 
improvement of walking; 10. The psychological adaptation to disease.     

Principles of the physical therapy treatment 
-the tiredness which determines a considerable incapacity is compensated by the exercise planning, 

the physical therapy program unfolding in certain moments of the day when the patient isn’t tired, easy 
exercises are performed, coordinating the respiratory function with the exercise. 

- in order to prevent and to diminish the amplitude limitations of the movements or range of 
motion increase they can be used posturing in functional positions, mobile orthesis applications, passive 
mobilizations. To limit their appearance slow passive mobilizations will be performed to prevent the 
reflex stretch, active mobilizations simultaneous with ice applications. For the severe contractures there 
can be used static prolonged extents using loads or situations, the PNF techniques: R.O. and C.R. 
exercises. 

- there can be used techniques for the muscular tonus facilitation and motor activities: the stretch 
reflex, pasive-active mobilizations associated with the neuro-motor facilitation elements (fast stretches, 
vibration, brushing), PNF-IL, CR, SI  techniques, mobility in the Kabat facility schemes framework 
depending on the clinical form, as well as that of the RTCS and RTCA. As the muscular activity increases 
isometry and mobilizations with progressive resistance are introduced.       

- for the decreasing spasticity: ice massage, immersion of a segment in cold water, vestibular 
stimulation techniques (the rolling, the balance) with the spasticity diminution effect, elements of the 
Bobath method. On the spastic muscles there are applied prolonged static extents and pressure on the 
tendon and on the antagonist muscles of the spastic muscles are applied some PNF extero and 
proprioceptive elements: tapping, vibrations, gentle touch. PNF techniques are used the: IR, IL, RR. As a 
consequence of the extensors tonus predominance the exercises will be focused on flexion and rotation 
(the Kabat diagonals exercises for body “chopping” and “lifting”) combined with the rolling down. 
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- for the sensorial feed-back improvement the exercises will be performed with visual guiding and 
with verbal indications. The bio-feedback with electromyography granted visual and auditory information 
so they are efficient for the kinesthetic sensibility development. 

-. to inhibit the undesired schemes, the active movement shouldn’t be too soliciting, avoiding the 
increased muscular effort so that the movement should be executed physiological scheme framework. 
Spasticity is also a cause of the undesired movements and has to be controlled.  

- the ataxia improvement is made through the co-contraction techniques of the proximal muscles. 
Antigravity postures are used after the ontogenic development sequences, techniques which stimulate the 
stability and the co-contraction of the proximal muscles (approximation, SR, IZA). To those with marked 
ataxia are benefic the IL. When the ataxia is improved exercises are used through which the posture 
reactions are trained (of reestablishing, of balance) through slow balancing, mobilizations beyond the 
stabile positions. Sometimes, the ataxic movements of the limbs can be inhibited by some load 
applications (muffs at the fist and ankle level) these increase the proprioceptive feed-back during an 
activity. 

- the Frenkel exercises are recommended for the coordination problems – the cerebral ataxia. For 
the coordination improvement free exercises are performed without effort on the desired movements 
schemes, repeating them several times a day. Gradually, the execution speed is increased and easy 
resistances are applied but without tiring the patient. The exercises which exhaust the patient increase the 
inner temperature and worsen the symptomatology. Also, the thermal baths hotter than 37 degrees are 
counter-indicated.  

- for more than 40% of the patients it is necessary the prescription of assistance means for the ADL 
activities performance (sticks, crutches, frames) as well as the dwelling adaptation by the lateral bars 
mounting in the bathroom, toilet, etc.; to improve walking with auxiliary means the body and the upper 
limbs muscles will be trained; walking is trained on an even ground, in pools due to the encouraging 
conditions. 

- education of breathing is essential and necessary in all phases of the disease evolution. 
- the deglutition problems can be improved by a sitting correct position. The sucking and the saliva 

production reflex can be stimulated by using an ice cube doing gentle touch of the tongue and of the neck 
laryngeal zone for the swallow reflex stimulation. The resistance sucking through a straw can stimulate 
the deglutition reflex.    

-the frequent psychological problems such as anxiety and depression need specialty psychological 
support.  

- the correction of the cognitive dysfunctions are initiated with the help of  tape recordings and of 
the ADL type programs of the occupational therapy. 

6.7.2.6. Spinal cord injury – the neural elements lesion in the medullary tube whose result 
depends on the lesion level quadriplegia and paraplegia. Traumatism: complete (the motor or sensitive 
function is absent at the lowest sacral segment (S4-S5)).; incomplete (the sensitive and/ or motor functions 
conservation under neurological level including the lowest sacral level (S4-S5)). 
 The incomplete traumatisms have the following syndromes: central medullary; Brown-Sequard 
(hemisection); anterior medullary; posterior medullary, of “horse tail” and “medullary cone”.     
 Quadriplegia or paraplegia – the use of these terms is not encouraged, they describe imprecisely 
incomplete lesions. In their place, the ASIA-Frenkel scale (ASIA deterioration scale) furnishes a more 
precise approach in what the medullary deterioration/affection is concerned. 
 The neurological level refers to the more caudal segment of the back marrow with normal sensitive 
and motor function on both parts of the body. Actually, the segments where usually a normal function is 
discovered differs from the body side (left-right) and for the sensitive/motor relation. So, for the 
neurological level identification we have to appreciate 4 “levels”: D-motor, D-sensitive, S-motor, S-
sensitive.   
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The motor level – is established by the testing of ten “key muscles” of every part of the body, right 
– left, 5 for UL (upper limb) and 5 for LL (lower limb). The evaluation of the motor level generates two 
motor grades (on a scale from 0-5) per a couple of “key muscles” from the right –left of the body. The 
motor scale represents a numerical means of appreciation of the transformation of the motor function after 
the application of a physical therapy. In a nutshell, the motor level is the “key muscle”, the lowest to be 
found with a force of 3 (because it had remained innervated by only a root), with the condition that the 
one above to have o normal force (4-5), and the one beneath to have a force of 0-2.  
 The sensitive level – refers to the most caudal segment of the back’s marrow with a normal 
sensitive function on the both sides of the body. Then we perform evaluation of the key points at the level 
of every dermatome from the 28-th, both from the right and from the left part of the body. At each key-
point 2 aspects of sensibility are evaluated: the painful sensitiveness and the tactile one. 

The functional deficits are connected to the level of the lesion: 
- at C4 – quadriplegia – the breathing is impossible because the midriff muscle is partially 

innervated. The patient needs an electric push-cart which has got adapted devices on a computer for 
breathing. 

- at C5 – quadriplegia – but he can partly use his external rot of the shoulder, the deltoid and the 
biceps. 

- at C6 – he can partly use his UL, with an adapted devices being able to feed himself alone and to 
make some ADL.. 

- at C7 – he can use the first flexors, the fingers’ extensors, the triceps. He can make move from bed 
to the wheel chair and he can arise from decubitus to sitting.  

- at  C8-T1 – he can independently remove by push-cart. 
- at T4-T6 – he requires orthosis of the KAFO type (for knees, ankle, leg) and pelvic girdle. 

- at T9-T12–  he requires a KAFO type of orthosis a crutch, a frame. 
- at L2-L4 – the displace is done’ with a frame. 
- at L4-L5 – the displace is done by a AFO type of orthosis (ankle, leg), crutch, frame. 

Spinal cord injury evolves in 3 phases: 
1. It takes from 1-3 weeks to 2-3 months from the beginning of the traumatism. The spinal shock 

phase manifests its elf by limp para- or quadriplegia, under the lesion level, total anesthesia, areflexia, 
positive Babinski, retention of urine and faces, abolished abdominal cutaneous reflexes, trophic disorders. 

2. The phase of the reappearance of the osteo-tendinous reflexes of triple flexion, signs or rally of the 
muscular force, Babinski positive, bladder and bowel reflex reappear. It takes a few years. 

3. The terminal phase when every reflexive activity disappears, muscular atrophies, major trophic 
disturbances are installing and cachexia appears (the patient stops from evolution then dies). 

Objective, means and methods of physical therapy recover: 1.The maintain and/or the growth 
of joint range of motion and the prevention of the deformations; 2.The growth of the muscles’ force totally 
or partially innervated; 3. The growth of the body’s physical resistance through functional activities;  
4. The obtain of a maximum grade of independence; 5. The exploration of the vocation potential and the 
concerns regarding spare time activities for the social reintegration; 6. The socio-physiological adjustment 
according to the disability the granting of qualified psychotherapeutic assistance; 7. The assurance of the 
access of the patient’s place by rearranging it; 8. Teaching the patient the means of communication by 
which he can obtain medical and social assistance if it is necessary. 

Physical therapy treatment principles: 
In the acute phase: 1. Positions, mobilizations and improvement of breathing. The prevention of 

deformations will be done by making passive mobilizations three times a day for 15-20 minutes, active 
mobilizations, orthotics, positioning; 2. Exercises of midriff breathing the toning-up of the midriff by 
manual contact with a resistance in the region of the epigastria or with a weight on the abdomen, the 
extern of the pectoral muscles, an abdominal stays is worn to maintain the intra-thoracic pressure; 3. No 
mobilizations of the head and neck are to be done at the quadriplegia patient. Selective exercises for force 
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are done for the bilateral symmetrical UL, at the quadriplegia the force deltoid will be insisted upon, the 
shoulders’ extensors, the biceps, the triceps, at the paraplegics the descending muscles of the shoulder, big 
dorsal and the triceps are to be insisted upon. 4. Occupational activities. 

In the subacute phase: 1. The exercises from the acute phase are to be continued; 2. Rolling downs 
are done from DD and DV, if the motive deficit is lop-sided the movement will be towards the weak part, 
the diagonals Kabat for UL, PNF (IL, ILO) are done; 3. The control of the positions is gained (the law doll 
position, the tall doll position, the sitting position, the kneeling position etc) the progress is done by 
gradually doing positions with high support and then going to those with lower or less support, increasing 
the conscience of a new weight – centre, the training for the accomplishment of transfers and of rollings 
(the dependence and independence in their achievement depend upon the lesion level). The transfer is 
started after the patient has equilibrium in sitting. The most used technique is that of gliding with or 
without a transfer plate. The change of place (the removing) is possible for the paralyzed patients who 
have an abdominal and paravertebral muscles with a good force, who have an incomplete medullary lesion 
and have also a residual force in the hips flexors and quadriceps. The one with higher lesions are 
excluded. 

Other factors that can negatively influence have a bad influence on ambulation: high spasticity, 
pain, pressure sores absence of proprioceptive sensibility, stiffness. The patient with low thoracic lesions 
T9-T12 needs orthosis KAFO and crutches or frame for removing. As to those with T2-T8 lesions, if 
removing is needed, it will be done with the help of KAFO orthesis and pelvic girdle. Those with a lesion 
from L3 orthesis AFO and crutches or a walking stick is prescribed. The patient will be taught how to 
install the orthesis, how to raise or to sit with the orthesis mounted using the crutches, or the stick, how to 
remove. If the supporting force is good and can hold some of the weight of the body at the level UL the 
patience can remove alone under supervision.  

The home of the paraplegia patience must be evaluated and the necessary modifications must be 
done according to the functional deficit.   

6.7.2.7. The cerebral-vascular accident - stroke (CVA) – acute neurological dysfunction of a 
vascular origin with symptoms and signs that correspond and involve the cortical areas. CVA arouses a 
neuro-motor dysfunction which causes the hemiplegia or the paralysis of a half of the body including the 
limbs, the trunk and sometimes the face and the structures that are contralateral to the lesioned cerebral 
hemisphere. Thus, a lesion in the left cerebral hemisphere (CVA in the left hemisphere) causes hemiplegia 
on the right side and reverse. Clinical aspects: 

a) The motive deficit – in the acute phase – with a different duration from a few days to a few 
months (usually it takes longer if it’s a cerebral hemorrhage) the hemiplegia is flask. Then follows the 
phase of spasticity accompanied with primitive schemes of moving called synergy patterns. According to 
Brunnstrom we have 6 evolutionary phases: 

I – limp, immediately after the debut of CVA, no movement of the limbs can be done. 
II – plasticity occurs and some component of the synergy. 
III – the spasticity is growing and the voluntary control occurs into the synergy. 
IV – the spasticity is diminishing and some voluntary movements occur outside the synergy. 
V – the synergy begin with the diminish ones, than decrease within the motive and some voluntary 

active movement appears this time more difficult and combined. 
VI – the spasticity begins to decrease and the coordinated movements are closer to the normal. 
The evolutionary process can stop at any of these stages. 
At the superior limb, spasticity regards especially, the flexor and pronator muscle group of the 

forearm the flexors of the feast and fingers, adductors and internal rotator muscle of the shoulders, and at 
the inferior limbs spasticity regards the knee’s extensors, plantar flexors, fingers flexors and the leg’s 
supinators. 

The synergies - primitive movement schemes associated to spasticity. They can occur in a reflex 
way or voluntary caused. The synergies can be used also for the growth of the force of a muscular group. 
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According to Brunnstron, the weak element of a synergy is fortifying facilitating the stronger element of 
the synergy. The muscles that are not involved in any synergy are: latissismus dorsi, big round, serratus, 
fingers extensors, ankle eversion muscles. These muscles are difficult to recover and they represent a 
functional restriction for a lot of patience. 

Reflexes. In the limb phase the osteo tendinous reflexes are diminished or abolished and in the 
spastic phase they are exaggerated. The abdominal cutaneous reflexes are abolished. The pathological 
reflexes occur: at MI the plantar cutaneous reflex in extension – the Babinsky sign, other signs that 
produce the dorsal extension of big toe: Openheim, Gordon, Schaffer, Chadock. At MS: Hoffman, 
Trommer sign; Marinescu-Radovici sign. The clonus of the leg and of the knee pan can occur. 

In the phases with an increased spasticity tonic primitive reflexes can occur: the symmetrical tonic 
reflexes of the neck, the lop-sided tonic reflexes of the neck, the labyrinthic symmetric tonic reflexes, the 
lumbar tonic reflexes, the reversed reaction of the support and associated reactions – synkinesis. 

The reactions of recover, equilibrium, protection are diminished or absent. 
Coordination disturbances – spasticity affects coordination so it must be controlled.  
Sensitivity disturbances – these disturbances affect the sensitive/sensorial feedback which 

conditions the motive answer and makes the used of the respective limb impossible even when the motive 
function is reestablished. The localized sensitive disturbances are specific for the cortical lesions; the 
diffuse deficit on the whole hemiplegic side of the body denotes deep lesions which involves the touch of 
the thalamus.  

The affection of the cranial nerves: facial paresis of a central type, reduced mimicry, hemianopsia, 
the deviation of the ocular globes. 

The motive deficit caused disorders regarding the transfers, the rolling down, the move to a sitting 
position, standing, walking. Usually are the ADL-s are affected: feeding, dressing, body-caring etc. 

b) The functional deficit. 
Language disturbance. Appear when the lesion is produced in the dominant hemisphere (usually 

the left). At a low percent of the population the dominant hemisphere (3%) is the right one. It is 
compulsory for the patients with aphasia that the exercises must be correctly demonstrated before they try 
to do it.  

Perception disturbances – appear on the lesions of the right parietal lobe. These patients have a 
disorder of their own body’s image, a neglect of the affected part, apraxia, they are not able to distinguish 
some segments of an object etc. They can not see the dangerous and they very easy get hurt. Physical 
therapist must give short and clear commands in the activity done with the patient. 

Mental disturbances, emotional and disturbances of behavior. The short memory is affected while 
the long term memory is untouched. Those with left hemiplegia can’t recognize their handicap, they are 
not impulsive, quick and their judgment is affected. Those with right hemiplegia are insecure, slow 
anxious, hesitant and they need support in their activities. Most of them show emotional lability, easy 
going from laughter to crying or reverse. Depressions occur more often to those with lesions in the left 
hemisphere. Madness can appear in the case of repeated VCA. Intelligence disturbance may often occur: 
incapacity to calculate, to expose something, to memorize something. The personality disturbances can 
disappear within a year.  

Other complications: a) dysphagia – in bulbar lesions (the IX-X nerves) the most affected is the 
pharyngeal time of deglutition; b) multiple articular stiffness – which cause a major mobility deficit; c) 
shoulder’s dysfunction – a painful shoulder, SAND, subluxation of the shoulder with the compression 
brachial plexus, retractile capsulitis. d) sphincterian disorders – consists of urinary incontinence (frequent 
mictions) The urinary is less frequent retention, consisting of vesicle globe which needs a vessel probe.  

Objective, means and methods of physical therapy recovery 
Before a recovery treatment to begin an evaluation of the motive functional deficit to be done. The 

muscular testing won’t be done to an VCA – patient but a global testing will be done to him (ADL-s). 
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The recovering treatment start a soon as the patience is out of coma. In the case of an ischemia 
VCA it starts within 3-4 days after its debut, and in case of a hemorrhagic VCA after 10-14 days (usually 
after the control lumbar puncture, if the LCR is clear the mobilization can be started) till then the 
treatment contains the reach of the specific postures. 

The success depends also on the precocity of the recovery treatment. The primordial objective is 
the recovery of the inferior limbs, of walking. 

The recovery is harder for the older people because of their limited functional capacity, associated 
chronical diseases lock of motivation.  

The delay, of the treatment with more than 35 days doubles the recovery period. In the first 6-8 
months from the debut of the VCA progressive/ continuous recovery is to be done. 

The physical therapy program will include: 
Positioning. The 3 basic positioning according to the order/value of their therapeutic importance 

are: lateral decubitus on the homolateral side, lateral decubitus on the heterolateral and dorsal decubitus 
and also the correct positioning in sitting. The repositioning of the patient will be done from 2 to 2 hours 
to prevent pressure soars. 

Passive mobilizations. Very important in the prevention of join contractures and stiffness; they will 
be started very soon, generally within 2 or 3 days after VCA; initially passive exercises for all the 
segments of the affected side of the body, at least 2 or 3 times a day, and exercises for the truck and limbs 
are to be done.  

The raising in seated at the edge of the bed is an important objective having a stimulating effect 
for the CNS, the depression, communication is encouraged muscular atrophy is prevented and also the 
thrombophlebitis and pulmonary emboli. The movement takes part in 2 steps: the rolling down in a lateral 
decubitus on the healthy side; rising at the edge of the bed. 

The raising from seated to standing and reverse. In standing position a lot of patients have to 
tendency to lean laterally, to fell back or to pass the weight on the an affected MI. They must learn to gain 
control over their pelvis MI and truck. The standing positioning with the weight on both MI with a correct 
alignment of the body may reduced the spasticity in the affected MI.  

The training of walking. Walking as a means of human locomotion has 2 essential stages: stance 
phase the support stage and swing phase. The hemiplegic patient has both phase disturbed. The training of 
walking always starts at the hemiplegic patient with the supporting stage. After the patient has acquired a 
control over the weight on his affected leg we can go on the training of walking. The physical therapy 
program will contain exercises for the training of the extension of the affected hip, the training of the 
control of the knee in the support stage, the training of the lateral movement of the pelvis, the training of 
the flexion of the knee at the debut of swing phase the training of the extension of the knee and of the 
leg’s dorsiflexion at the contact between the heel and the ground and the training of the walking it self on 
a flat grown up-down the stairs etc. 

The reeducation of the upper limb. Principles: the training of the arm mustn’t be left a side after 
there is a certain recover of the shoulder – u don’t have to have a control of the shoulder before one of the 
arm – it is not compulsory that the MS recovery to start from proximal to distal if an isolated muscular 
movement was achieved, it must immediately be used in a functional activity, the manual guidance of PT 
is necessary when there isn’t enough muscular activity: the patient mustn’t practice activities with no 
functional significance; the passive movements mustn’t be insisted upon; activities that implies both MS 
must be introduced at once; if within the 3 months no spontaneous activity appears, MS being with a 
grown spasticity, the diagnosis for a motive – neurological rehabilitation is reserved. The physical therapy 
program will include exercises for: the training of the motive control of the shoulder, the training of the 
motive control of the elbow, the training of the feast’s extension, the training of the supination, the 
training of the opposability of the thumb, the training of the manipulating of something. Both hands will 
be insisted upon in all the activities or in other words bilateral activities will be done exclusively 
(according to Bobath method). 
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6.7.2.8. The polyneuropathies and polyradiculitis 
The polyneuropathia – an extensive systematized peripheral nervous trunks, seldom all the 4 limbs 

are affected, the attachment of the MS only is an exception. Clinical: peculiar attitude: hand in claw, leg in 
drop. Motive deficit: of bracket type, paraplegia, seldom tetra and exceptionally brachial dyplegia. The 
deficit is bilateral, symmetrical, it is prevailed at the distal extremities of the limbs (at the MS the muscles 
from the back region forearm, the interossei muscles; at MI the muscles from the fore-lateral region of the 
shank and leg. The muscular hypotonic with diminished or abolished osteotendinous reflexes is present. 
Sensitive disturbances: subjective spontaneous pains, distal placed, are continuous or paroxysmal, having 
a burn character. The pains are accompanied by paresthesies; objective pains due to the compression of 
the muscles especially to the shank level. The extern hypoesthesia and proprioceptive prevails at the distal 
extremities in a glove, in a sock. Trophic disorders: alterations of the skin and of the superficial body 
growth, thin skin, shinny with hyperpigmentation, free able, crumbly nails. Muscular atrophies with the 
shank and the forearm becoming thinner, with the disappearance of the relief of the thenar eminence and 
that of the hypothenar eminence of the hand, the deepening of the space between the bones. The evolution 
of the polyneuropathies is done in few weeks/years. It differs because of the etiology the recovery can be 
total or partial with motor sequels. 

Clinical forms: according to symptoms (polyneuropathia, mainly motive, sensitive and motor 
sensitive, vegetative); according to topography (paraplegia, paraparesis, tetra- or brachial diplegia), 
according to evolution (acute form, subacute, chronic, relapsing). 

Polyradiculitis – an one extended an extended and systematized affection of the roots and of the 
peripheral nerves the cranial nerves are so affected. Clinical: the debut is perfidious with pains and 
paresthesies. The motor deficit/ flaccidity, the bilateral limbs are affected, symmetrical, distal and 
proximal. The truck’s muscles are affected. If the nerves with bulbar origin are affected, phonation 
disturbances occur, deglutition, breathing, cardio-circulatory disturbances (dyspnea, tachycardia, low 
blood pressure). The muscles are hypotonic; the osteo-tendinous reflexes are abolished. There are 
sensitive disturbances/ spontaneous pains in the spinal cord, trunk and limbs. Pains are paroxysmal or 
continuous, exacerbated by coughing accompanied by paresthesies. Pains occur when the muscles are 
compressed. We have hypo/anaesthetize extero and proprioceptive at the level of the affected limbs. 
Trophic disturbances (the atrophy of the muscles install later and it is less strong). Vegetative disturbances 
(cyanosis, oedema, hypersudoration, sphincterian disturbance/ retention of urine).  

Clinic forms: - on the symptoms (with motor, sensitive, mixed, vegetative prevalence); - on the 
topographic (quadriplegia, paraplegia, with cranial nerve disorder, we have no motor deficit), ascendant 
(the motor deficit is progressive, from the superior LL to the cephalic extremity, It is very serious when 
the bulbar nerves are affected), descendant (it begins with the cranial nerves disorder, and after that the 
deficit touches the MS and then the MI). 

Principles of the physical therapy treatment 
The procedures must begin as soon as possible to prevent the articular stiffness, contractures/ 

muscular-tendinous retractions and secondary muscular atrophy. 
It will be important: Preventing and correcting the vicious attitudes: LL in extension, avoiding the 

tendency of external rotation, with the help of some means sat aside (a little bag in the inferior third of the 
thigh). For short periods, it is assured an easy knee flexum with a small pillow or roll. On the MS the 
shoulder will be in abduction, the elbows in a light flexion, the underarm in a neutral position, the fist in 
extension of 20-30 degrees partial fingers flexion. If necessary, orthosis will be used. The position of 
pelvis and body will be corrected. 

Passive movements will be done in 4-5-times a day to maintain the flexibility of all articulations, 
and the threshold of feeling will be respected. Passive movements have a trophic effect on the articular 
cartilages and on the SNC by the amount of proprioceptive information from the periphery. After the 
extension stage (phase I) of the disease in which the neurological injury is continuous, it is next a faze in 
plateau in which a stabilization of the injury exists, with a length of some weeks-months. 
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Passive movements will be done in 4-5-times a day to maintain the flexibility of all articulations, and 
the threshold of feeling will be respected. Passive movements have a trophic effect on the articular 
cartilages and on the SNC by the amount of proprioceptive information from the periphery. After the 
extension stage ( phase I) of the disease in which the neurological injury is continuous, it is next a faze 
in plateau in which a stabilization of the injury exists, with a length of some weeks-months. 

In this plateau phase the active KT begins. The muscular sum shows a motor touch which can 
interest all muscular groups of the limbs and the abdominal musculature, the affection of which 
determines respiratory disorders with the haemodynamic changes and ventilator conditions, coughing and 
expectoration especially at the shifting from decubitus to sitting. The affection of intercostal muscles 
while inspiring, the affection of facial nerve determines speech disorders/ dysartria and deglutition 
disorders. 

The recovery treatment in the plateau phase has as objective the increase of muscular force and 
resistance progressively, adapted to patient. It will be important to correct the force and contraction 
unbalance between the agonist and antagonist muscular groups. It will be forbidden to use compensatory 
schemes, which would take out the tight muscles from function, otherwise their recuperation is delayed. 
FNP will be used, the stabilizing muscles of body are strengthened, those of pelvis (gluteus medius), the 
stabilizing musculature of MI (gluteus, quadriceps, triceps surrae, gastrocnemius). To use the Canadian 
crutches or sticks the lower muscles of the shoulder and the brachial triceps will be strengthened. Some 
exercises for maintaining balance in the seated position and standing position will be made, rolling 
exercises, exercises from knee and hands position, with role in musculature activation of stabilizing. 
Physical therapist will induce the lack of balance from different positions to allow the reaction of 
straightening appear, to integrate them in normal schemes of movement and positioning. Analytical 
exercises to regain the stability of ankle will be done. After the balance in standing position was gained, 
by maintaining the weight on both MI, other exercises will be done, between parallel bars, walking with 
the help of the stable, crutches or stick. The patient will wear shoes with hard and tall lateral faces for a 
good passive contention of the ankle. It is important here strengthening the postural reaction of bi and one 
foot support. 

The recovery program will follow the effort resistance, the coordination and speed of movement. 
Sensibility disorders regress slowly or stay forever. Physical therapist must help the patient to learn again, 
to understand the movement of its body parts. The pressure from the hands of the physical therapist during 
the active-passive mobilization represent source of proprioceptive re-information. It will be used all 
physical therapy means (positioning, orthosis, passive exercises, analytical ones, global ones, occupational 
therapy).  

The gait is possible after one month from the beginning in 40% of the cases, 20% after 3 months, 
and the rest of 40% do not have any functional deficit.  

The recovery of the respiratory function is usually spontaneous and without sequels, even if the 
motor rehabilitation is delayed. 

In the cases of sever paralysis the audio-visual bio-feed-back can also be used, and also electro-
stimulation. The persistence of sensibility disorders at the hand level, in spite of a motor minor deficit is a 
handicap for the patient. In this case it will be insisted upon the sensitive acknowledgement caused by the 
skin stimulation under visual control, then memorizing this sensation by repeating the same stimulus in 
the absence of the visual control. The presence of a deformed leg in talus equinovarus needs orthesis and 
physical therapy. Flexum of the knee gain the extensor muscles strengthening and a correct posturing both 
in dorsal decubitus and ventral decubitus. Flexum of the hip gains the physical therapy program based on 
the stretching of the anterior plan musculature and relaxing positions in prone position. The occupational 
therapy techniques have an important role in healing the activity of daily living. 

6.7.2.9. Peripheral facial paralysis. The facial nerve contains motor, sensitive, vegetative fibers. 
The most important function is the motor one, through its fibers which assure the muscular tonus and the 
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active movements that make the face mimics. Clinic: facial asymmetry with changes on the affected 
hemiface, the forehead wrinkles disappearance, lowering the eyebrow, the abolishment of blinking, the 
eyelashes remain more visible when the patient tries to shut his eyes tightly/lagopthtalmia, the inferior 
eyelid is turned out, disturbance of tear secretion, hypotonia of the cheek musculature with swallowing at 
every breath, lowering the nose wing, lowering buccal angles. Corneal reflex, optico-palpebral reflex, 
nazo-palpebral are diminished or abolished. When opening the mouth, the oval of the mouth is deformed; 
when the tongue is pushed out it is moved towards the sick part. When showing the teeth, the dental hemi 
arcade on the sick side stay covered. Talking or laughter stresses the face asymmetry. The patient can not 
blow and whistles because of the paralysis of the orbicular muscle of lips. The things that appear: 
hypalgesia on affected part of faces/ affected hemi face’s hypo or anesthesia, taste disorders especially for 
the 2 thirds of the tongue, disturbance of salivary hyposecretion.  

Physical therapy objectives: general relaxation; 2 blood and lymphatic circulation stimulation, 
preventing or treating the oedema; 3. muscular retraining; 4. muscular tone-up; 5. retraining of the 
facial expressions. 

Fundamental rules/principles: 
- the patient must be taught again the face movement, he must be aware of them and then to 

strengthen the face musculature. It is difficult to learn again and to be aware of these movements because 
they are only mime movements, face expression, which the healthy man uses without knowing. That’s 
why we use as many stimuli as possible which help us facilitate muscular contraction (manual contact, 
stretch-reflex, brushing, vibrations, ice touching etc.). 

- it will be annulled the action of healthy hemiface because its activity make the paralyzed 
hemiface musculature in a position of maximum stretching. 

- therapeutical exercises will be done slowly to allow the maximum recruitment of the motor units. 
- the physical therapy exercises will follow testing positions. 
- it will be avoided the action of muscles from the inferior part of the face as long as the superior 

ones work and inverse. 
- the mirror has an important role in recuperation. During recuperation everything must be done 

voluntarily. A significant importance has the concentration ability of the patient. He must intervene 
actively during the movement. 

- before staring the physical therapy treatment it is very useful to use the extra-oral facial massage 
technique. 

- before starting the evaluation and recovery, the patient must be set correctly, and the position of 
the head has to be maintained all along the physical therapy program. 

- in the initial stage when the musculature is flask ( testing value of 0-2)  the working position is 
decubitus dorsal and it has no effect upon the recovery of the muscular tonus. A therapeutic scheme is 
introduced with the following therapeutic means: local massage with or without ice, repeated stretching, 
brushing, vibrations, active muscular contractions. 

- local massage with ice which consists of: “A-icing” technique ( by Margaret Rood) which can be 
followed by “ C-icing” technique. 

 The electro stimulation of denervate musculature can be done only with transcutaneous electrical 
nerve stimulation: exponential low frequency current, after a previous electro diagnosis which sets the 
proper parameters of excitation. 
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6.8. THE REHABILITATION BY PHYSICAL THERAPY  
IN DIGESTIVE AND METABOLIC DISEASES 

 
Objectives:  

• The accumulating of some complex theoretical and practical knowledge regarding some digestive 
and metabolic diseases; the subjective and objective methods of functional and clinical evaluation; 
the possibilities of recovering through physical therapy: modalities, methods, techniques. 

• The selection of the most indicated methodology of rehabilitation, taking into consideration the 
positive diagnosis, the gravity and the phase of the disease, the associate diseases, the family and 
personal antecedents: physiological, pathological and heredo-collateral and also the general data of 
the patient if he/she ever benefited by rehabilitation. 

• The individualized practical use (for each patient) of the knowledge gathered through: the clinical 
and functional evaluation, the structural of the general and specific rehabilitation objectives, the 
elaboration of the rehabilitation – reinstatement programs. 

 
Content:  
6.8.1. Physical therapy in digestive diseases 

  6.8.1.1. Deglutition disorders 
  6.8.1.2. The rehabilitation of the oral timing of deglutition 
  6.8.1.3. The rehabilitation of the pharyngeal timing of deglutition 
  6.8.1.4. The chronic gastritis 
  6.8.1.5. Physical therapy in simple, atrophic, hypochlorhydric and hyposecretic gastritis 
  6.8.1.6. Physical therapy in gastric and atonic ptosis  
  6.8.1.7. The ulcerous disease 
  6.8.1.8. The billiar dyskinesia 
  6.8.1.9. The dyspepsia 
  6.8.1.10. The irritable colon 
  6.8.1.11 The treatment of the neurosis with the predominance of the intestinal dyskinesia 
  6.8.1.12 The constipation 
  6.8.1.13 The defecation 

6.8.2. Physical therapy in metabolic diseases 
  6.8.2.1. The diabetes 
  6.8.2.2. The gout 
  6.8.2.3. The fatness 
 
 Key words: digestive, metabolic, rehabilitation 
 

 
6.8.1. Physical therapy in digestive diseases 

6.8.1.1. Deglutition disorders. Deglutition is the physiological action through which the food 
bolus formed in the oral cavity passes through the pharynx and esophagus, arriving into the stomach. After 
passing through the anatomic segment, there are described three physiological measures: oral, pharyngeal 
and esophageal. The first measure is voluntary, the other two are reflexes.  

The oral-pharyngeal dysphagia: They are characterized by the stopping of the food bolus in the 
oral cavity or by difficulties in its progressing towards the esophagus. Clinical manifestations: dysphagia, 
pyrosis, regurgitations and eructation.  

The esophageal dysphagias: They can be generated by functional disorders of the entire esophagus 
or of some of its segments (especially the oesogastric segment), by organic disorders (lesion) of the 
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esophagus or in the mainframe of other diseases (secondary or of matching dysphagias): 1.the esophageal 
dysphagias: esophagean diffuse spasm, achalasia; the diffuse esophagi atonic; the mega-esophag; 
2.disorders of motility of the oeso-gastric junction: hypertonia; the cardio-spasm; the hypotonia or the 
oeso-gastric insufficiency; 3. the dysphagia through organic esophageal lesions: esophageal diverticula 
(posterior, pulsatory; anterior, of driving); the esophageal stenosis; 4. the secundary dysphagias: of 
matching; sclerodemia; Plummer – Vinson syndrome, post-caustic lesions. 

6.8.1.2. The rehabilitation of the oral timing of deglutition 
The visualizing and the analysis of the oral cavity structure. The understanding of the changes of 

this structure because of its participation at the speech act and the examining through tests and specific 
analyses. The examining of the joints involved in mastication and deglutition: the temporomaxillary joint 
and the one at the cervical column level. 

Objectives and means: 1. the increase of the degree, force, speed and precision of moves through 
oral driving exercises: passive and active exercises of the tongue and lips; 2. the improvement of the 
temporomaxillary joint mobility through exercises of improvement of the food bolus forming; 3. the 
avoidance of the food bolus loss because of the insufficient labial tightness, the pathologic cervical flexion 
or the thoracic kyphosis, the pharyngeal timing of deglutition being a stimulus by placing the patient in 
order to lead the food content towards the pharynx; 4. the improvement of the bradykinesia that 
determines a retention of food  will be made by exercises to facilitate the deglutition; the improvement of 
the cognitive disorders or of those that affect the oral timing of deglutition ( cancellation of the first 
timing) by reproducing the food pattern of the infant – the suction; 6. the correction of the food retention 
because of an oral anesthesia or in facial paralysis will be made through the appropriation by the patient of 
the cleaning methods, oral hygiene or the avoidance of the food that requires an excessive oral processing.  

6.8.1.3. The rehabilitation of the pharyngeal timing of deglutition 
Objectives and means: The reduction of contamination of the airy ways with food by: positioning 

the patient, which is the most indicated position, determining a maximum relax feeling, is the sitting 
position. The semi-sitting position is indicated in: the insufficiency of fastening of the cervical and 
thoracic column in flexion or the diminishing of the cervical extensors force, this being the situation of a 
pharyngeal hypo-dynamic timing ( the peripheral motor neuron syndrome, myopathies); the control of 
hypotonia or distain of the larynx raisers (geniohyoideus , digastrics, thyrohyoid), by learning and using of 
the modified positions by the cervical flexion and extension to become in time a reflex deed. The flexion 
of the cervical column assures and supplies the raising of the larynx, and the extension diminishes the 
tension at the level of the larynx raising muscles; the education of breathing in deglutition – we inspire 
before every act of swallowing and we expire after each act of swallowing; the learning of the maneuvers 
of food remainders eliminations through successive swallowing more than once/ bolus or the dispersion of 
the solids by drinking liquids and their swallowing.  

Indications: In the rehabilitation session the patient will be taught about the importance of 
concentrating on the act of swallowing; the lack of concentration, the speaking, diverse emotional 
conditions favor the getting of the food in the airy ways, altering the recovering of the deglutition act. 

6.8.1.4. The chronic gastritis 
It is usually classified based on the endoscope aspect: a. the superficial chronic gastritis, with 

hyperthermia, edema, hemorrhage and a little profound erosion; b. the atrophied gastritis with a pale and 
thinned mucosa, narrowed plica and an obvious vascularization; c. the hypertrophic chronic gastritis with 
a thickened, full, velvet-like mucosa, with irregularities in “pavement stones”; d. the Menetrier polyploidy 
gastritis . 

Clinically: dyspeptic disorder and long superior stomach manifestations; pains in the epigastria of 
a variable intensity, without a settled schedule, a whimsical evolution, exacerbated because of the hardly 
digested food, alcohol, psychic conflicts; postprandial fullness, pyrosis, regurgitations, bitter taste, lack of 
appetite; epigastria moderate sensibility or the complete absence  of physical signs.  
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Treatment: Prophylactic (correct and hygienic nourishment; the food excess avoidance; the correct 
and in time treatment of the acute gastritis); Curative (food diet depending on the gastritis morphological 
form and on the digestive tolerance, medical treatment); Recuperate: crenotherapy; external cure; 
climatotherapy, physical therapy.    

6.8.1.5. The physical therapy in the simple, atrophied, hypochlorhydric and hypo secreted 
gastritis. 

Objectives: 1. The gastric secretion and motility influence; 2. The treatment of some symptoms 
which accompany the gastritis: the visceroptosis; abdominal viscera adynamia; 3. The prevention of the 
sanguine stasis in this level; 4. The constipation prevention; 5. The abdominal wall fortification. 

Means: refreshment gymnastics – global mobilization of the big segments, correlated to breathing; 
abdominal gymnastics – isotonic and isometric contractions; breathing reeducations emphasized on the 
diaphragmatic breathing; the abdominal wall and content massage; walking in the open air with about 2 
hours before eating and with about 3 hours after meal; sports with favorable action on the nervous system 
tonus and on the affective sphere: swimming, canoeing, skiing, skating, tennis.   

 6.8.1.6. The physical therapy in the gastric ptosis and atony 
The gastric ptosis and atone represent a disturbance which contain: the stomach elongation; the 

stomach distension as a consequence of its tonicity diminution. Clinically: the plenitude and burden 
sensation in the abdomen after meals, constipation, abdominal pains especially after effort. 

Treatment: Prophylactic: (medicinal therapy, physical therapy); Curative (hygienico-dietetic diet 
for stomach mechanical sparing; hydro-mineral symptomatic treatment; physical therapy, well-balanced 
and normocaloric food diet);  Watering (mineral water cures corresponding to the gastric secretion). 

The physical therapy objectives: 1. Strengthening the abdominal wall muscles, especially the 
abdominal transversal muscle; 2. The coordination reeducation of the voluntary respiratory movements 
with those of the abdomen; 3. The diaphragm muscle fortifying, increasing the thoracic aspiration power, 
improving the breathing parameters; 4. The improvement of the abdominal sanguine circulation; 5. The 
intestinal transit adjustment; 6. The creation of a most propitious psychic state.    

Means: hygienic refreshment gymnastics – global  mobilizations of the big segments; the partial or 
wet self-massage alternatively performed on the lower and upper extremities; isotonic exercises for the 
abdomen performed by the agency of the body movments: flexion, extension, lateral flexion, torsion, 
circumduction; isotonic exercises for the abdominal wall muscles using the body flexion on the inferior 
limbs, isometric abdominal exercises; exercises for the transversal abdominal muscle: the voluntary 
suction and the dilation of the abdomen, performed actively or with resistance; exercises for the midriff 
muscle development: respiratory exercises with resistance on the chest, with resistance on the abdomen, 
with the closed glottis, portable objects exercises, stimulating massage for the abdominal wall; sports: 
swimming, cycling, canoeing, etc.  

6.8.1.7. The ulcerous disease. It is an affection characterized through the appearance of a benign 
ulceration, acute or chronic, at the stomach or at the duodenum level, included in a pathogenic complex, 
interesting, actually, the whole organism, wherefrom the name of ulcerous disease. 

The duodenal ulcer – clinically: epigastrial pains postprandial (45-60 min.), usually at night, 
sometimes with posterior irradiation, calmed down with food, antacide or vomiting; painful hunger; 
epigastric sensibility and voluntary muscles defense when palpation; chronic and periodical 
symptomatology; gastric hyperchlorhydria and hypersecretion; bulbar niches and deformation during the 
radiological exam. 

The gastric ulcer – clinically: postprandial epigastrial pains but on the empty stomach, too, 
improved by food, alkaline or vomiting, epigastric sensibility and voluntary muscles defend when 
palpating; obscure hemorrhage in excrements, hypochromatic anemia; hyperchlorhydria.      
 Treatment: Prophylactic (living an orderly life, well-balanced, emotion avoidance, protecting 
measures of the gastric mucous membrane from traumatisms); Curatively (medical; balneotherapy; 
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surgical); Medical-hygienic (rest during painful periods; avoidance of a familiar, professional stressing 
environment); Dietetic (depending on the disease phase). 
 Objectives: 1. Pain control; 2. The neutralization of the gastric hyperacid content; 3. the 
improvement of the digestive function. Means: mineral water internal cure; external cure (hydrothermal 
therapy); physical therapy; climate-therapy; physiotherapy.   
 The physiotherapy Objectives: 1. The normalization of the cortical-subcortical nervous processes, 
removing the pathogenic factors, performing an active rest with an increased value in the cortical 
excitations extinction having an echo in the digestive function; 2. The constipation control, the spasm of 
the gastric and of the duodenal muscles; 3. The prevention of some complications such as the 
perivisceritis; 4. The invalid’s preparation for the surgical intervention contingency. 
 Means: hygienic refreshing gymnastics; medical gymnastics; occupational therapy suited to the 
patient; walking in the open air; the abdominal wall massage; the relaxing form. 
 In the ulcerous disease they will be taken into account three periods, according to its evolution. 
The first period begins in the third week of the medicinal and dietetic treatment and involves the following 
types of exercises: the thoracic and midriff exercises; elementary gymnastics exercises: body movements 
and C-F articulation; simple exercises with small dumb bells, with easy elements for attention. The second 
period begins in the fifth week of treatment, the sessions include: free exercises of the body and of the 
limbs (excepting the ample flexion-extension body movements; elementary gymnastics exercises for the 
general reinforcement; exercises for the abdominal mass muscles, dynamic games with little movement; 
force exercises with small dumb bells, hygienic gymnastics exercises. The third period – the physical 
therapy continues before the invalid leaves the hospital, in sanatoriums or in rest houses, when the volume 
of the physical therapy means can be very much increased. The physical therapy session contains: body 
exercises; dosed efforts exercises for the abdominal muscle mass, the throwing exercises of a light 
medicinal ball, exercises of the mixed hanging types; simple and complex going exercises; weaklings and 
trips; dynamic games without abrupt movements: volleyball, canoeing, cycling. 
 6.8.1.8. The billiar dyskinesia. It is an affection of the billiar tubes characterized by the 
contractility and the vesicle tonus disturbances, its effect being the inadequate elimination of the bile in 
comparison to the stomach evacuation rhythm. The billiar dyskinesies characterizes mainly through the 
bile with normal biochemical composition, biliculturi repeatedly negative and bladder kinetic 
modifications emphasizes through billiar angiography. 

1.The vesicular hyperkinesias – the increasing of the contractible and of the evacuation activity of 
the gall bladder. Clinically: abdominal pains in the right hypochondrium, diarrhea, painful sensibility in 
the right hypochondrium. 

2.The vesicular hypertonicity – the increasing of the billiar vesicle tonus making difficult the bile 
evacuation in the principal billiar tube and further in the duodenum. Clinically: abdominal pain in the right 
hypochondrium, rare diarrhea. 

3.The vesicular atone or the billiar surgery variable dilatation, without being the consequence of an 
intrinsic or extrinsic mechanic obstacle at the cystic level. Clinically: painful uneasiness in the right 
hypochondrium, bitter taste, sicknesses, billiar vomiting, feeding, anorexia, billiary kinetic food tolerance, 
headache. From the ODDI sphincter dyskinesia group or the hypotonicity; The ODDI sphincter 
hypotonicity or the spasm.   
 Treatment: predominantly conservative: medical, balneophysical, surgical rare. Balneophysical 
treatment: The crenotherapy (alkaline mineral waters, chlorosodic bicarbonate, mineral, oligometalic, 
sulphurous);  External cure (general baths, on the half; of the bottom); the hydro thermotherapy (moist 
compresses, warm applications); The climotherapy (sedative hillrocks and hills climate). 

Objectives: Uniform tone-up of the muscles contention of the abdominal content; 2. The 
contracture zones leveling; 3. The action intensification of the right hemi-diaphragm; 4. The abdominal 
wall strengthening; 5. The bile evacuation; 6. The general state influential contributes to the disappearance 
of some symptoms such as: headaches, sickness, distensions. 
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Means: daily hygienic gymnastics; abdominal exercises; diaphragm respiratory exercises; 
exercises with billiar kinetic effect; stimulating massage of the abdominal content, especially the right 
hypochondrium.   

6.8.1.9. The dyspepsia. Syndrome which involves a series of prevalent gastrointestinal symptoms 
and signs – sicknesses, vomiting, whimsical, diminished appetite, borborygmus, postprandial dissentions, 
constipation alternating with diarrhea episodes, uneasiness, temperate blood pressure, pain in the 
epigastria, and near to the umbilicus. 

Treatment: In the primary syndrome of dyspepsia, without an organic substratum, consequence of 
the neuro-vegetative state modifications. 

The treatment objectives are: 1.The prevention and the control of the air induction in the food 
tract; 2. The diminution of the local wind formation; 3. The resorption and wind elimination ease; 4. The 
abdominal muscles mass tone increase; 5. The psychic balancing and rebalancing. Means: A correct food 
diet and hygiene; Medicinal treatment; Psychotherapy; Physical therapy; Balneotherapy, physical therapy.      
 The physical therapy treatment in dyspepsia 
 Objectives: 1. The increasing of the muscular force and resistance at the abdominal, pelvis and 
midriff level; 2. The articular mobility improvement; 3. The correction of the eventual position and 
alignment vices of the body; 4. The correction of the bodily weight; 5. The improvement of the inner 
cavity organs tonicity: stomach, intestine; 6. The adjustment of the billiar transit, intestinal, 7. The 
favoring of the gaseous content gastroenterocolitis resorption and elimination; 8. The patient’s peace and 
safety in community in the abdominal discomfort absence: the eructation and the flatulence.   

Means: facility postures: of billiar drainage, anti-declive positions; physical exercises for the 
development of the abdominal muscular force: isometric and dynamic exercises with or without 
resistance; facility growing elements of the motor response ( the quick extent; the drive, the telescoping, 
the vibration, the brushing, the rolling down); the facilitation elements for the muscle reinforcement (the 
slow inversion with ILO contrasting, the IR rhythmical initiation; CR repeated contractions, the IzA 
alternating isometry, the SR rhythmical stabilization); the correction or improvement exercises of the 
respiratory deficit: the adjustment of a correct breathing centered on the respiratory rhythm, respectively 
the inspiration/expiration report; respiratory re-education with accent on the midriff breathing re-
education; the breathing control and co-ordination (the control: respiratory rhythm, the current volume, 
respiratory cycle, the air flux; abdominal-thoracic breathing during the movement and during the effort).     

Methods: the mecanotherapy, the suspend-therapy, the general hydro physical therapy (in thermal 
water of 38 degrees), pools, bath tubes, swimming pools, etc., the balneophysical therapy, the massage: 
smoothing, tapotement, kneading, the under water shower, massage shower, plants baths, the sauna bath, 
the Scottish shower, partial light baths, sollux, the crenotherapy: alkaline mineral waters, but not mineral.
 6.8.1.10. The irritable colon, syndrome determined by the disorders of the motor and secretor 
functions of the large intestine, which appear either independent or accompany different diseases. Other 
denominations: spastic colon, colitis mucous membrane, hyperactive colon, coloitis neurosis.  
 Clinical manifestations: 1. The constipation form: - the abdominal pain, the constipation, the 
elimination of the coagulated mucus fragments; 2. The diarrhea form – chronic diarrhea syndromes with 
3-4 ejections / day. The ejection usually occur immediately after meals, being accompanied by abdominal 
pains of variable intensity, boborisme and an increased content of mucus; 3. The mixed form – alternation 
of the constipation periods with those of the diarrhea, the ejection is sometimes flabby sometimes is hard. 
Treatment: food diet (food with fine cellulose, which should not maintain spasm); physical agents (local 
heat on the abdomen during abdominal pains and hydrotherapy: plants bath and of the bottom); the 
crenotherapy (chlorosodic and magnesium mineral waters, chlorinated or with calcium; simple alkaline), 
climatotherapy (medium heigh climat (600-1000m). 
 6.8.1.11. The intestinal dyskinesia neurosis treatment 
 The more frequent dyskinesia manifestos are: duodenal stasis, aton small intestine dyskinesia, the 
functional anomalies and the colon position anomalies (ptosis). Treatment: prophylactic measures, 
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curative (hygienico-dietetic, etiopathogenic; symptomatic); the watering and the climatic cure (plain, hills 
and subalpine climate).   

The physical therapy-Objectives: 1. The adjustment of the cortical-subcortical processes by 
creating an optimism and free atmosphere, of confidence in one’s possibilities, arranging the way of life; 
2. The control of the atone dyskinesia or spastic manifestations through the exercises influence on the 
gastro-intestinal motility; 3. The prevention or the correction of the colon disturbed position. 

Means: the hygienic refreshing gymnastics; the partial or general wet or dry massage; the medical 
gymnastics stressing on the specific exercises depending on the dyskinesia manifestation thus: 
- when the spastic manifestations are dominating, are executed: rectum, oblique and transverse abdominal 
muscles exercises, slowly executed in the sitting, seated, dorsal decubitus and right lateral position, free-
respiratory or connected to the body movements exercises; midriff respiratory exercises; relaxing 
exercises in the swinging and balancing form, for instance: swinging movements for uni or bilateral 
inferior limbs, executed in frontal or sagital axle in sitting or decubitus position; the circumduction 
movements of the body, slowly executed in both directions, lateral body flexion movements from one side 
to another and slow balancing movements of the fore pelvis, left and right laterally and circumductions.  
-when atonic manifestations are predominant, there are executed: abdominal isometric and isotonic 
exercises especially for the even abdominal, oblique and transversal muscles, executed in sitting, seated 
and decubitus position, in cheerful rhythm with breaks, respiratory exercises in free and correlated form; 
the diaphragmatic respiratory exercises; general strengthening exercises in portable objects form, simple 
applied exercises, in apparatus, in the shape of game. The massage: relaxing in spastic manifestations 
prevalence, stimulating in atonic prevalence. Occupational therapy and different kind of sports which 
should not exceed the active rest requirements and they are recommended to be practiced during the 
watering cure. 

6.8.1.12. The constipation is characterized by the belated, difficult and incomplete elimination of 
the excrements. The implied segment in the constipation pathogenesis is the colon, and the belated 
elimination of its content results either to the colon transit slowing down (the colon constipation) or to the 
recto-sigmoid evacuation (rectal dyskinesia). The belated elimination refers to the intestinal content 
elimination in over 48 hours from the food ingest, to less than 3 eliminations/week or to daily but 
fractionate eliminations, insufficient and of grown firmness.   

1. The habitual, primary or simple constipation – the chronic incapacity of sufficient and 
spontaneous evacuation of the excrements, without an obvious cause. It has a compensatory phase and an 
uncompensatory one, when local and general sufferings appear. Causes: - food rich in cellulose residues, 
rich food in tannin, sedentary life, prolonged lying, , myxoedema, nicotine intoxications, the growing thin 
or the limitations of the diaphragm movements: pregnancy, fatness, emphysema. Symptomatology:  

The right constipation: predominant atonic: general phenomena: cephalagia, sleeplessness, fatigue, 
whimsical appetite, distention; allergic phenomena: rash, pruritus, eczema, Quinke oedema; pains in: 
fossa, the right flank and hypochondrium stressed while going and standing, constipation-like ejection, 
altering with diarrhea episodes due to the colons stasis. 

The left constipation: spastic predominant; excrements eliminated in over 48-72 hours, pains all 
along the left colon, painful defecations, the general state modification, rare; associated with: piles, 
fissures, ulcerations which complicates the physical therapy sessions. 

The rectal constipation: the rectal evacuation insufficiency of the faecal content; the lack of 
ejection sensation, or permanent perineum tension, or tenesmus, simultaneous sufferings of the anal tube: 
piles, thrombophlebitis, abscesses, eczemas, palpation of feces mass above the pubic symphysis. 

The transversal constipation: rare, predominant spastic; very common at women, longilins, 
asthenic, neuro-vegetative phenomena, cold extremities, acrocyanosis, arterial high blood pressure; 
perineum blood pressure. 

2. The symptomatic or organic constipation: - appears in the colon length and volume 
modifications case (mega, dolicho colon–congenital) or in the colon and extracolon inflammatory or 
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tumor affections framework: tumors, superficial strictures, dolico-mega-sigmoid, visceral ptosis, 
sigmoiditis, peri-sigmoiditis, appendix inflammation, hyper secretion of folliculin especially after climax. 
Symptomatology: ejections once in 2-4 days, diffuse abdominal pains, distension, the basic affections 
symptomatology. 

3. The functional, occasional constipation: is linked to the food habits changing, to the official 
trips, to the treks, to the medicines consumption, etc. Symptomatology: hard ejections, 3-4/a week; they 
disappear when their causes disappear. Otherwise, they are investigated to the habitual or symptomatic 
constipations.   

Treatment: dietetic, medicinal, mineral water internal cure, defecation reflex reeducation, physical 
therapy.  

Physical therapy - Objectives: 1. The muscles development of the abdominal and pelvis wall; 2. 
The diaphragm muscle development increasing its craniocraudal investigation, determining in this way the 
thoracic aspiration efficiency growing on the abdominal viscera; 3. The direct or reflexive stimulation of 
the alimentary canal own movements; 4. The prevention of the abdominal ptosis; 5. The endurance of an 
active, rational way of life; 6. Using the physic means it will be taken into account the constipation 
clinical form, so the performed exercises will have a different content. 

Atonic constipation (the right one, which involves the cecum, the upward colon) 
 Objectives: 1. The muscles strengthening of the abdominal wall; 2. The diaphragm muscle 
fortifying; 3. The motor activation stimulation of the large intestine; the SNV function adjustment. 
 Means: The refreshing hygienic gymnastics: free or correlated movements of the body and of the 
limbs to the breathing  strong kneading or wet self-massage of the body; medical gymnastics: isotonic 
exercises (flexions, extensions, torsions, lateral flexions); abdominal muscles isometry by mobilizing the 
inferior limbs; perineal (the sphincter contractions-relaxations); of breathing (free, with resistance, midriff 
breathing); with portable objects; applied in the shape of going, dragging climbing; walking and physical 
activities with optional character; the practicing of some sports such as: cycling, tennis, boating, 
swimming.   

The spastic constipation (localized at the descendent and sigmoid colon) 
 Objectives: 1. The muscles strengthening of the abdominal wall; 2. The spastic control at the large 
intestine level; 3. The adjustment of the nervous vegetative system functions. 
 Means: the refreshing hygienic gymnastics; the abdominal wall massage and self-massage; 
medical gymnastics: the isotonic and isometric abdominal exercises; general and local voluntary 
relaxation (the abdominal segment); of breathing; with portable objects; simple applied; walking and 
physical activities with occupational character.     

Constipation at elderly 
 Objectives: 1. The abdominal muscle strengthening; 2. The stimulation of the defecation reflex 
mechanism; 3. The exercise application whose purposes are the anus relaxation. 
 Means: active mobilizations of the big segments; correlated or not with breathing, the 
diaphragmatic breathing exercises. 

6.8.1.13. The defecation, reflex physiological act, through which the excrements, resulted 
following digestion, are eliminated in the external medium. The defecation act is a reflex act, under 
cortical control; it is normally produced once in 24 hours. It is disturbed in: neurological affections: 
cerebrovascular traumatisms, infections, cerebral inflammations and tumors, vertebro-medular 
traumatisms; anorectal affections: infections, inflammations and tumors in this level. The abnormal 
dynamic of the anal sphincter: of neurogena nature: The cortical intestinal dysfunction; ponto-sacral; 
sacral. Symptomatology: the excrements incontinence, tenesmus, the loss of discriminating sense for the 
rectal content: solid, liquid and gas.  Treatment: Acute phase: nasogastric probe for the prevention of the 
gastro-intestinal dilation; measures for the lung stasis and venous prevention; the liquid cure being the 
first phase of oral feed resumption. The chronic phase: the solid – semi-solid cure (food diet rich in 
proteins, food and caloric fiber); medicinal treatment for the intestinal transit adjustment: purgative, 
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plastic surgery, psychotherapy, perianal neurolysis or intramuscular in case of hypertonia, prophylaxis 
physical therapy elements.    
 Physical therapeuticl means: respiratory gymnastics, diaphragm reeducation, posturing, abdominal 
fortifying, massage. 
 Pediatrics appreciations: suitable food diet, evacuation at sharp hours, glycerin suppository, bio-
feed-back, voluntary exercises for the external anal sphincter, psychotherapy, the simultaneous disabilities 
treatment: kyphoscoliosis, arthrogryposis, anal abnormalities, renal complications, difficult sitting 
position, the child’s encouragement from the family, the rehabilitation team for the little patient’s smallest 
performance, medical assistance, in school, on toilet problems.   
     

6. 8.2. The physical therapy in metabolic affections 
 6.8.2.1. Diabetes Mellitus (DM), represents a metabolism disease with chronic evolution, 
genetically transmitted or gained during life time, characterized by the glucinic metabolism perturbation 
(hyperglycemia and glycosuria), accompanied or followed by the perturbation of the other metabolic lines 
of the organism.. Clinic manifestations: cardinal symptoms (polydipsia, polyuria, polyphagia), cutaneous 
infections mutinous to treatment; genital pruritus; polyneuritis, sight troubles, asthenia, anxiety, 
depressions, impotency, frigidity, all the symptoms in the presence of the hyperglycemia and glycosuria. 
Treatment: food diet, insulin therapy, psychotherapy, waters: alkaline mineral waters, sulphurous, 
sulphurate, calcice.  

The physical therapy - Objectives: 1. the glycaemia control improvement; 2. the obesity control;  
3. the arterial high blood pressure control; 4. the cardio-vascular disease prevention,; 5. The diabetic 
testing in effort if: the patient is diabetic for over 10 years, the patient’s age is over 30, the cardiovascular 
affectation signs appear. The test is performed on a rolling carpet, with ergometric bicycle, dynamometer. 
It is performed with sub maximal intensity but not with more than 60% from he maximum theoretical 
cardiac frequency. 

The physical exercise counter-indications: when the glycaemia is under 80 mg% or over 300 
mg%; in the ceto-acethosis presence, just after the insulin administration, in the top period of the insulin 
activity; late at night.     

Indications: the glycaemia control before the physical therapy program, the glycaemia checking 
for 4 times/day when: the exercise intensity and length grow. In the first two weeks of physical therapy: 
the session unfolds under control, liquid drinking before and after the exercise, small piece of glucagons at 
hand, protecting shoes, the increasing of the carbohydrates consumption, the diminution of the insulin 
dose. 

Means: refreshing gymnastics on big muscular groups, on the spot or moving, with portable 
objects, slow pedal,  swimming, going, running, jumping, climbing, dragging, exercises for the upper 
limbs,  
-dynamometer, pedal, light fast pace pulley therapy, exercises for the development of the muscular force 
for the lower limbs, isometric and isotonic abdominal exercises, the massage; the general or partial self-
massage; breathing exercises with expiration stress, exercises at the spirometer, physical activities with 
occupational or recreational character; sport with intensity and effort length limitation.    
 6.8.2.2. The gout 

Represents a heterogeneous group of affections determined by the disorders in the uric acid 
metabolism, which develops and manifests through: the serumal concentration increasing of the uric acid, 
the recurrent and characteristic attacks of the gouty arthritis; the periarticular tophus; the vascular and 
interstitial renal affection, the uric nephrolithiasis. Clinical pattern: 1.The asymptomatic hyperuricemia: 
hyperuricemia, the lack of arthritic manifestations, renal, of the gouty tophus, of the nephrolithiasis; 2.The 
gouty acute arthritis: monoarticular arthritis clinical pattern of the lower limbs, joined by bursitis; 3.The 
intercritical periods: the lull periods of variable length, the patient claims no symptom from the attack 
phase; 4. The chronic gouty arthritis: the tophus presence in the cartilages, tendons, periarticular soft 
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texture, favorite localization (the ear pavilion, elbow, Achile’s tendon), clinical signs of clinical deformed 
arthritis in evolution; 5. The gouty nephropathy: albuminuria, isosthenuria, renal insufficiency;6. The uric 
nephrolithiasis: renal discomfort, renal colic, urinary infections, renal insufficiency; 7. Morbid 
associations: fatness, arterial high blood pressure, hypertrigliceridemia.      

Treatment: Medicinal: colchicine, anti-inflammatory; chronic treatment: uricosuric, urico-
blockers; Prophylactic: the bodily weight control, giving up alcohol; small daily doses of colchicine or 
indometacin, poor diet in purines. 

Physical therapy - Objectives: 1. the articular mobilization to prevent and correct  the articular 
stiffness and the deformations determined by immobilization; 2. the prevention and the control of the 
muscular contractures and of the muscular atrophies; 3. the general stimulation of the organism and, 
especially, of the neuro-vegetative, metabolical and of elimination  functions. 

Means: medical gymnastics: analytical and synthetic exercises following the general influence of 
the organism; passive mobilizations, passive-active and active mobilizations at the fingers and the fist 
articulations level, of the elbow and of the shoulder, of the ankle, of the knee and of the hip; light portable 
objects exercises, occupational therapy, respiratory gymnastics, abdominal gymnastics, local and partial 
massage: effleurage circular strokes having a soothing, relaxing effect, sportive games especially the ones 
with ball.   
 6.8.2.3. The fatness. It is a nutritional, metabolic affection, widespread in our modern ages, 
characterized by a weight excess based on the adipose texture accumulation, which exceeds more than 
20% the ideal weight. Clinical manifestations: the weight excess itself, effort dyspnea palpitations, 
malleolar edemas, articular pains (ankles, knee, lumbar); unique or multi lipomas, symmetrical or 
asymmetrical. Treatment: dietetic, medical (anhorexigenes, catabolisants, hypo-absorbants); surgical; 
psychotherapy (behavioural therapy); physical therapy. 

The physical therapy - Objectives: 1. the catabolic processes stimulation; 2. the breathing 
parameters improvement; 3. the general vascular circulation improvement; 4. the development of the 
muscular resistance force; 5. the improvement of the effort capacity; 6. induction and maintenance of an 
active life style; 7. the lipolysis activation.  

The lipolysis phase Objectives: the fat person’s energy consumption activation. Means: the 
maintenance gymnastics; lipolitic effect exercises performed in a lively rhythm; sustained, interspersed 
with breaks and relaxing exercises; analytical exercises then global ones; wet and dry self-massage; free 
exercises for body and limbs; portable objects exercises; walking exercises; sports elements: running with 
high speed; resistance running; long jumps, for the fat youngsters; free or correlated breathing exercises; 
occupational therapy; walks; hydrotherapy; sport. 

Muscular phase Objectives: the morphological and functional development of the body and limbs 
muscles. Means: free exercises for body and limbs; portable objects exercises: medicinal ball, weights, 
dumbbells; exercises at fixed apparatus: rib stalls, bench, bar, parallel bars, pulley apparatus: applied 
exercises with load carrying; drives, pushings, climbing, dragging, respiratory exercises, resistance 
exercises, easy athletic exercises; activities with occupational character; recreational, partial or general 
self-massage; physiotherapeutic procedures: hydrotherapy, aerotherapeutics, heliotherapy. 

The maintenance phase Objectives: 1. maintenance and consolidation of the obtained results; 2. 
preventions of relapses. 

Means:  the maintenance gymnastics; the wet self-massage; medical gymnastics program centered 
on those exercises which strengthen the big or middle muscular groups; sportive training program; 
activities with recreational and occupational character. 
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6.9. PHYSICAL THERAPY IN OBSTETRICAL GYNECOLOGY 
 

Objectives: 

• The knowledge of the physical and pathological aspects in pregnancy and after birth 
• To select the most efficient methods and aids that fit to the special situations of the women 

after birth, in order to determine a quicker recovery of the body. 
• To select the most efficient methods, techniques and means in order to accomplish the 

purpose of the physical therapy intervention. 
• Based on the evaluation during the physical therapy sessions, to recognize the inefficiency 

of the program and to change it if it is necessary. 
 

Content: 

6.9.1. Physical therapy after delivery with episiotomy 
6.9.2. Physical therapy in woman after birth with symphysiolysis 
6.9.3. Physical therapy after caesarean section 
6.9.4. The effort urinary incontinence 
6.9.5. Physical therapy after surgical intervention in ectopic (extra uterine) pregnancy 
6.9.6. Physical therapy after surgical intervention in different gynecologic affections 
 

Key words: physical therapy, episiotomy, caesarean section, urinary incontinence, 
symphysiolysis, ectopic pregnancy 

 

6.9.1. Physical therapy after delivery with episiotomy 

 Episiotomy is an oblique perineotomy. Perineotomy is the surgical incision into the perineum and 
vagina to allow sufficient clearance for childbirth. It is an emergency surgical intervention with a 
prophylactic goal, made for avoiding the slashing of the perineum, anal sphincter and rectum, either 
obvious, bleeding, either deeper, unnoticed at the surface. 

The physical therapy principles after the birth with episiotomy: Do not exercise when the woman 
is in pain; The program will be made daily, at one hour before eating or at two hours after; The effort is 
moderate: it will be stopped if tiredness occurs, dyspnea, thoracic pain, metrorrhagia, dizziness, perioral 
cyanosis; Do not work with weight; the effort is in progress and alternate with the relaxing sessions; The 
physical therapy program will be different each day, depending on effort progressivism, the goals and the 
individual evolution of the patient; The session begin with stimulating massage; Each session will end 
with relaxation;  It is very important the woman psychic state; It is very important the previous physical 
training in applying the program; The training room will be fresh and clean; The clothes will be 
comfortable and will absorb the sweat; It is necessary to present the advantage of the physical therapy 
program in order to increase interest and cooperation ( a quicker recovery; loosing weight and obtaining a 
pleasant physical aspect; an active, normal life and increasing self-esteem); The Kegel exercise will begin 
in the fourth day after birth, in the first three days will only exercise the awareness of the pelvic floor 
contraction.  

The physical therapy objectives are: 1. the control of pain, 2. to obtain the relaxation, 3. to 
prevent the thrombosis, 4. to return to normal breathing, 5. recovering of the pelvic floor strength, 6. 
recovering the muscular strength and join mobility for a correct postural alignment, teaching the mother 
about activity daily living regarding the baby and the maternal obligation (switching the position from 
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dorsal decubitus to lateral decubitus, switching the position from lateral decubitus to ventral decubitus, 
switching the position from lateral decubitus to sitting position, learning the correct breastfeeding 
technique from lateral decubitus, the lifting in orthostatic position, learning the correct breastfeeding 
technique from sitting supported position), 7. the assurance of the effort resistance necessary for activity 
daily living  

6.9.2. Physical therapy in woman after birth with symphysiolysis 

 The painful relaxing of the pubic symphysis is a pregnant women specific affection determined by 
exceeding a certain relaxing point. If, in a normal manner, take place a soft-mindedness of the fibro 
cartilages and ligaments during pregnancy, at some pregnant women this soft-mindedness is exaggerate 
and determine pain in sacroiliac and pubic symphyses. The Budin sign: when the woman is in standing up 
position with the legs distant, at the vaginal touch with palmar face of the index on the posterior surface 
and inferior margin of the symphyses, it feels that during walking, the two pubic bones slides one over the 
other causing even crackments. As diagnostic errors can be reminded: sciatic or lumbar-abdominal 
neuralgia, lumbago, early labor. As treatment: is indicated the wearing of a tithe belt around the pelvis, 
gyps bandage, food reach in calcium, vitamins and calcium salts, ultraviolet sound. 

 The daily physical therapy program of the women after birth with symphysiolysis 
 Objectives: 1.rehabilitation of the costal and diaphragmatic breathing, learning the correct 
breathing, 2. intensification of the blood circulation, 3. training the pelvic floor muscles, 4. training the 
muscle around the pelvic girdle, 5. increasing stability in coxofemoral joints, 6. walking rehabilitation, 7. 
nervous and muscular relaxation 

The used means: massage: the effleurage, friction; the relaxation foot reflex massage(the rolling 
technique from the back to the front, the flexum of the „diaphragm” and  „solar plexus”,  the ankle 
rotation,  the reflex zone massage of the sexual glands) 

6.9.3. Physical therapy after caesarean section 
Caesarean section is a procedure in which a baby, rather than being born vaginally, is surgically 

extracted (removed) from the uterus. The term "section” in surgery refers to the division of tissue. What is 
being divided here is the abdominal wall of the mother as well as the wall of the uterus in order to extract 
the baby. In case of an early operation, before the time limit for a living fetus, this intervention is called 
“the little caesarian”. In modern obstetric are taken into consideration only the abdominal C section, 
especially those which are executed using the incision of the inferior segment, the section of the superior 
section being an exceptional surgery used on strict necessity. 

 Physical therapy after caesarean section 
 Objectives: 1. the control of pain, 2. increasing the strength of the abdominal muscle for the 
improving of the abdominal pressure, 3. improving the fixation of the intra-abdominal organs, 4. 
adjustment of the intestinal transit, 5. increasing the strength of the pelvic floor muscle, 6. prevention of 
the complications, 7. prevention of the trophic disturbances, 8. correction of the vicious postures of the 
back, generated by the hypotonic abdominal muscles and generally, by the pregnancy, 9. the improving of 
the respiratory parameters, 10. favoring the resorption of the adhesions and abdominal infiltrations, 11. 
diminution of the adipose tissue through the increasing lipolysis, 12. psychical equilibration. 

Means: kinetic techniques  (static kinetic technique, muscular relaxation, dynamic kinetic 
technique, respiratory exercises, abdominal exercises, pelvic floor muscle’s exercises) and associated 
means - the massage. 

a)  Respiratory exercises:  
The objectives of the respiratory exercises:  Increasing the mobilized air volume for entire lung 

or for some regions; Increasing the ventilator labor through the decreasing of the flux dynamic 
resistance, either through the increasing of the thoracic compliance, or both; Increasing the strength of 
the respiratory muscles; Control and coordination of the respiratory rhythm.  
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 b) Abdominal exercises: - in association with pelviperineal exercises 
c) Pelviperineal muscle’s exercises: 
 The objectives of the pelviperineal muscle’s exercises: Increasing the strength of the pelvic belt 

and prevention of the pelvic floor muscles hypotonia  
 d) Relaxation 
 e) The massage 

 Objectives: the muscle and conjunctive tissue relaxation, intensification of the blood and 
lymphatic circulation. 

6.9.4. The effort urinary incontinence 
 Functional (effort) urinary incontinence is the involuntary urine loss, caused by the sudden 
changes in abdominal pressure during coughing, sneezing, laughing and even at the position changes (in 
advanced cases), the bladder and urethra being intact. It is a pathological state very annoying for the 
patient, not only because of the unpleasant smell but even because of the irritation from the vulvae 
mucous membranes and  perineal tissues. 
 Physical therapy in urinary incontinence. It is applied at the patients with effort urinary 
incontinence, without anatomo-clinical lesions of the anchorage and sustain system of the bladder’s neck.  

Objectives: 1. avoiding anterior pelvic floor muscle hypotonia (anatomic intact) by doing the 
Kegel exercises; 2. progressive increasing of the strength of the abdominal muscle;3. progressive 
increasing of the perineal muscle’s strength; 4. obtaining or keeping a correct postural alignment, 5. 
reducing corporal weight; 6. improvement of the respiratory parameters. 

Means: Kegel exercises, with practical importance in physical therapy and in pre- and post 
operator treatment (these exercises are indicated to be done after the “rule of the ten times”: 10 times/ day, 
10 repetition one time, 10 seconds/ repetition); time and place for exercising will be chosen regularly; the 
best position will be chosen for exercising (from experience): standing up, sitting, dorsal decubitus with 
the head on a pillow;  it is recommended the blocking of the urine during the miction; respiratory 
exercises; postural awareness in the mirror, active mobilizations with  big muscular groups.  

6.9.5. Physical therapy after surgical intervention in ectopic (extrauterine) pregnancy 
In ectopic pregnancy, the nidation and developing of the fecund ovum doesn’t take place in the 

uterus but outside it. Because of the fecundation, taking place in 1/3 superior of the fallopian tube, at first, 
all the pregnancies are extrauterine but the migration of the fecund ovum to the uterus is produced in 
several days.  In case that the migration doesn’t exist or the ovum stops somewhere on its way, the ectopic 
pregnancy develops. 

 Objectives: 1. to prevent the constipation; 2. to prevent the edemas; 3. improving of the activity 
daily living; 4. the improving of the breathing; 5. increasing the strength of the abdominal and perineal 
muscles. 
 Means: early general mobilization, reflex massage, preventing the edema using postures, massage, 
analytic physical exercises of the limbs, breathing exercises, Kegel exercises, active exercises for 
abdominal muscle, isometric exercises for the abdominal and pelviperineal muscle, activities of daily 
living 

6.9.6. Physical therapy after surgical intervention in different gynecologic affections 
 The gynecologic affections that neeed surgical intervention: congenital hypertrophy of the uterus 
col, uterine fibroma, the benign tumors of the uterus, the affections of the fallopian tubes – congenital and 
benign, the benign ovarian tumors  

 The physical therapy demeanor after surgical intervention  
Objectives: 1. to prevent the negative physical and psychical effects of the decubitus; 2. to prevent 

the constipation; 3. stimulating the function of the intestinal transit; 4. increasing the strength of the 
abdominal and pelviperineal muscle, 5. assurance of the functional independence in activities of daily 
living. 
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 Means: early analytic physical exercises of the limbs, activities of the daily living, isometric and 
isotonic exercises for abdominal muscle, Kegel exercises for pelviperineal muscles, relaxing exercises  
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6.10. PHYSICAL THERAPY IN GERIATRIC DISORDERS 
  

Objectives 
• Acquirement of the terms like elderly person’s somatic type, normal and pathological aging 
• Morbid entities in elderly persons. 
• Physical therapist’s targeted action in geriatric rehabilitation. 

 
Content: 
6.10.1. General problems of aging 

6.10.1.1. Aging theories  
6.10.1.2. Aging criteria 
6.10.1.3. Aging of the respiratory system 
6.10.1.4. Aging of the musculoskeletal system 
6.10.1.5. Aging of the nervous system 
6.10.1.6. Aging of the cardiovascular system 
6.10.1.7. The elderly person’s classification according to their fitness level 

6.10.2. Problems of physical therapy assistance in elderly persons 
6.10.2.1. Evaluation of the effort capacity 
6.10.2.2. Training modalities of the elderly persons 

 
Key words: Aging, fitness, assessment, physical therapy 

. 
6.10.1. General problems of aging 

 
6.10.1.1. Aging theories 

It is well known that man’s life is genetically conditioned and biologically limited. The 
mechanisms of aging are complex and probably not enough known that is why many aging theories were 
issued. Nowadays the followings are accepted: 

The genetic aging theory, which claims that this is coded within the DNA, the senescence and 
death are encrypted in the genes, each cell having its own evolution program that leads inevitably to its 
destruction after a certain period. The genetic information of the cell foresights its own destruction in the 
moment it has performed a certain number of pre-established cellular divisions. 

 The random errors accumulation theory claims that aging is a chaotic, non-programmed 
destruction process for the body through the random accumulation of molecular errors at cell level. These 
errors happen during the cell divisions in the protein synthesis, during the transcription and translation. 
Therefore, the proteins do not fulfill their role, thus generating metabolic cumulative alterations that 
determine in time the death of the cell and the exitus. 
 The progressive protein alteration theory shows that the protein alteration takes place after a 
normal protein synthesis, after translation, with the above-mentioned consequences.  

Free radical accumulation theory sustains that during the cell metabolism the neutralizing and 
elimination capacity of free radicals like O, O2, H, H2O2 etc, resulted from the catabolic phase of the 
metabolism decreases. The free radicals alter the membrane of the cell small organs, determining in time 
the death of the cell. 

6.10.1.2. Aging criteria 
There are more aging criteria and we shall only enumerate them in this work: 
Molecular criteria; Cell and tissue criteria; Metabolic criteria; Functional criteria; Cardiovascular 

criteria; Nervous system criteria; Respiratory criteria; Renal criteria; Digestive criteria; Dermatologic 
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criteria; Hematological criteria; Endocrine criteria; Musculoskeletal aging criteria; Thermo-regulatory 
system criteria; Sense organs criteria. 

6.10.1.3.The aging  of the respiratory system 
 This system suffers numerous and variable modifications because of the aging. These 

modifications have important effects on the whole body. 
  The factors that influence the pulmonary aging. The following main processes generate the 
modifications of the respiratory system at aged persons: progressive qualitative and quantitative 
deteriorations of the pulmonary tissue, the increase of the thoracic cage stiffness and the decrease of the 
pulmonary muscles effective power. 

Besides these main factors, there are some secondary ones: the polluted atmosphere, gases, dust, 
fumes, tobacco, etc. that are not cured by restitutio ad integrum, diminishing in this way the pulmonary 
efficiency, bacterial, chemical and physical micro-traumatisms that decrease the respiratory efficiency; 
different hidden local infections; the alternant actions of radiations – the direct radiations have a fibrosis 
producing action, the radiations from the environment have a mytogenous action, the radiations from the 
atmosphere accelerate the general and pulmonary aging processes; different hereditary factors; immune-
biological and structural local deficient conditions. 

There are different researchers’ opinions regarding the producing mechanisms of some respiratory 
system involution modifications. Some of them are in favor of the main role of the thoracic cage with the 
alveolar dilatation and the alteration of the pulmonary ventilation. Various specialists sustain that the 
decrease of elastic pulmonary retraction force is the essential factor in pulmonary evolution (Cristea, C., 
Lozincă I., 1999). 

Pulmonary aging evaluation criteria. The evaluation of the normal pulmonary aging must be 
performed considering morphological, clinical, radiological and functional criteria.  

a. Morphological criteria: parenchyma; interstitium ; thoracic cage;  
b. Clinical criteria  
In most of the cases the clinical modifications are minor and insignificant until the 6-th life decade; 

at the end of the 6-th decade and the beginning of the 7-th one there are various aspects in the clinical 
practice: enlargement of the thoracic cage basis, barrel or bell chest, kyphosis, kyphoscoliosis; progressive 
enlargement of the epigastric angle, moderate widening of intercostal spaces; slow progressive decrease of 
the thoracic cage from 5,6 cm in the 4-th decade to 2,9 cm in the 10-th decade. The respiratory frequency 
increases in repose from 10-14 respiratory movements per minute in the second decade reaching a 
frequency of 19 per minute in the 10-th decade; the aging process is accompanied by the modification of 
the inhale/exhale proportion, as follows: from 0, 56 in the 4-th to 6-th decade to a proportion of 0, 88 in 
the 9-th and 10-th decades. 

 c. Radiological criteria: it increases lightening of the pulmonary fields, moderate enlargement of 
the intercostals spaces; calcification of the costal cartilages: 45% in the 6-th decade and 98% in the 9-th 
and 10-th decades; costovertebral and thoracic intervertebral articulations arthritis; diaphragmatic 
dynamics in normal limits even at old ages.  

d. Functional criteria 
-Pulmonary volumes: a) the total pulmonary capacity (TPC) suffers some insignificant changes at 

elderly persons, representing 95% of the average for the two sexes; b) the vital capacity decreases between 
20 and 60 years, with 270 ml/decade/man and 170 ml/decade/woman. c) the residual volume (RV) has a 
value of 1000-1500 cube centimeters, it increases between 20-60 years with 200 ml/decade, and from the 
7-th decade the augmentation becomes unequal d) the maximum exhaled volume /second (MEVS) 
decreases with an average of 330 ml/man and 260 ml/woman. 

-The volume proportions a) RV/TPC increases progressively with 3% decade especially in 
males; b) MEVS/VC decreases in proportion of 90% in males and 89% in females. 
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-The time of intrapulmonary gas change represents the duration of the air and the pulmonary 
blood vessels contact; the normal value covers a range between 120 and 180 seconds. This one increases 
with about 78% in males and the 65% in females. 

-The pulmonary mechanics: a) the pulmonary compliance represents the resistance of the elastic 
pulmonary structures during inhaling that is increased at an elderly person as compared to the standard 
values of the adults. The study static one increases with about 165% in males and the 203% in females. 
The dynamic one has values closed to the standards, 105% in males and 128% in females. b) the 
pulmonary blood flow resistance represents the sum of the external airflow ways and the tissue resistance 
and it is in normal limits. c) The arterial oxygen saturation is in normal limits, which demonstrates that the 
existing mechanical problems are not able to produce important alterations of the ventilation-fusion 
proportion due to the compensation mechanisms. 

Thus, the main functional modifications that occur with age are the followings: redistribution of 
the pulmonary volumes, the unequal distribution of the mechanical pulmonary properties in different 
functional units. The first modification seems to be a consequence of the residual volume augmentation 
and of the decrease of vital capacity so that the total pulmonary capacity remains practically the same. 

 Respiratory physical therapy 
We decided to describe separately the physical therapy of the respiratory system taking into 

consideration its importance. The physical therapy remains the most complete rehabilitation method with 
many ways of correcting the physiopathologic functions of the respiratory system. It will be adapted at 
that for every elderly person treated, strictly individualized, variable in time and intensity. The physical 
therapy program must be compulsory assessed trough spirometry, radiology and lab data. 

The respiratory physical therapy has as objectives: 1. Strengthening of the respiratory muscles: 2. 
Synchronization of the two half of thoracic cage movements: 
 3. Harmonization of the thoracic and abdominal movements. 4. Improvement of the costoverteral range of 
motion. 5) Regaining the position of thoracic repose. 6. Rehabilitation of the thoracic spine static 
modifications. 7. Education of the diaphragmatic restoration. 

The psychic balancing can be performed with specific means like respiration control, muscle 
progressive relaxation by Jacobson method, biofeedback Shultz self-training, behavioral therapy, leisure 
time therapy. 

Recommendations concerning the physical therapy sessions at elderly persons: there will be only 
2-3 sessions a week. The aerobic therapeutic exercises will be sub- maximal, with a heart rate of 60% 
from the maximum theoretical value; short duration with long breaks 1:4, 1:5 proportion; the isometric 
exercises that charge the cardiovascular system will be avoided; the dynamic exercises are to be preferred 
at the aged persons; the sessions will begin with relaxation and warm-up exercises with relaxation or 
melotherapy procedures; the physical therapy session might be preceded by thermotherapy and massage. 
 

6.10.1.4 The aging of the musculoskeletal system 
Bone and joints aging represents a normal process of involution that must not be confused with the 

joint arthritic degeneration process and includes all the modification considered as normal, each individual 
going trough it during his life. 

It is a long duration process longtime without any clinical expression, genetically determined, 
which can interfere with the action of environmental factors. It is also on the reversible process that can be 
slowed down by prophylaxis, treatment and rehabilitation. 
 The functioning of the musculoskeletal system in time environmental conditions (as temperature, 
pressure and humidity load, etc) generates many of its injuries like bone and cartilage fissures, local 
inflammatory reactions, calcium deposits, lack of ligament elasticity, tendon ligament elasticity, 
hypotrophy/muscle contractures. All these problems assure optimal conditions for the arthritic process. 
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The aging of the bones. The bone mass loss appears from the second life decade and it is in an 
opposite relationship with the genetic goal bone capital that is genetically, geographically, dietary and 
behaviorally (physical activity) conditioned. The bone loss is slow and regular in men, at the age of 80 
there is a loss of 27% from the bold capital had at 20 years. 
 In women, the loss is unequal and it has three stages: 

- Between 20 and 50 years the loss is slow and constant 
- Between 55 and 65 years the loss is rapid, correlated with the endocrine activity 
- After 65 years the loss slows down as compared to the second stage 
-     At 90 years, the woman looses about 42% of the bone capital that she had at 20 years.  
The aging of synovial liquid and the articular capsule. The synovial membrane undergoes 

modifications along with aging like specific inflammations, senile syinovitis, and the articulation capsule 
looses its own elasticity and suffers a fibrosing process that reduces its range of motion. 

The aging of the articular cartilage. This leads to the augmentation of the hydration and crossed 
links forming at the type two-collagen level that determines the decrease of the cartilage elastic features, 
thus increasing its sensitivity to the pressure variations that he must bear. 

The aging of the muscular system. As a working component of the musculoskeletal system, the 
muscular system suffers certain qualitative and qualitative modifications with multiple factors. There is a 
decrease in muscular body volume, thickening of the inter and intramuscular septum, decrease of capillary 
circulation, decrease of the arterial-venous difference, increase of oxygen debt, alterations in calcium 
intake and release during the muscle contraction, decrease of muscular power, diminished muscular 
fatigue threshold.  

6.10.1.5. The aging of the nervous system 
From a theoretical point of view, a progressive error accumulation process that can vary in 

quantity and quality could explain the nervous system aging. In time, it can appear randomly and it can 
have a chronologic distribution that can look like an exponential curve (Poisson), together with a genetic 
determination.  

The normal aging of the nervous system process takes place in two different ways. 
a. Aging of the nervous cell – the neuron, that it is well known, does not divide itself and it does 

not renew itself, having the age of the body. This is called the postmytotic aging. 
b. The aging of the non-neuronal system (glial, connective, epithelial and meningial cells) of the 

nervous system – the clone aging (Cristea C., Lozincă I, 1999). 
 Cybernetically analyzed, the aging of the nervous system has two aspects:  

- the aging of the informational structures included in the neuronal network 
- cerebral software senescence. 

- the aging of the support defense and reparation structures of the nervous  system - the nevrax 
hardware senescence.  

The aging of the nervous system is genetically determined and conditioned by environmental 
factors: natural, psychic and social ones. 

Neurological features at elderly persons  
 Neurological signs at elderly persons present various features that could suggest a neurological 
disorder where there is nothing more than senescence. 
Thus there are modifications of attitude, standing position, facials, gait, the involuntary movements, 
reflexes sensitivity, disorders linked to the cranial nerves, trophic disorders, language disorders, apraxia 
and agnosia. 

Loss of postural adaptation 
We consider very important to mention this syndrome because it is very common and we have not 

found it in the specialty literature in Romania, at least not as follows in this chapter. 
It usually occurs at elderly persons with multiple disorders and it presents gait difficulties, loss of 

the postural attitudes and dependency situations. 
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Another feature of the loss of postural adaptation is the psychomotor regression syndrome that has 
as a general problem, the backward loss of balance. This problem can be noticed in almost all positions. 
There can be gait disorders, neurological signs with the decrease of the postural and protection reactions 
associated.  

The behavioral symptoms are dominated by bradyphrenia. 
Physiopathologic, this syndrome could be considered as a decompensation of the motor functions 

that depend on the neuronal structures responsible for the posture and motion. Numerous chronical 
diseases can determine its faster occurrence.  

The assessment of loss of postural adaptation syndrome will include the following aspects: the 
postural and protection adaptation reactions (“ready to jump” reflex), through some impulses at the 
thoracic level from standing position, the capacity of maintaining a one foot position with or without help 
and the time that this position could be maintained. We also assess the quality of the leg muscles, the 
range of motion of the tibiotarsal articulation, the integrity of the foot, the transfer from sitting to standing 
position and the dynamic balance during walking. 

The rehabilitation principles in this kind of disorder are applied as follows: the assessment of 
remaining capacities, action at all functional levels, exercising different afference sources, stimulating the 
central nervous system activity and enhancing the performance of the muscular and the articular system. 

The working techniques could be drawn in three categories according to the desired purpose: 1. 
afference multiple stimulation; 2. increase of the effectors quality; 3. global stimulation of the function. 
 

6.10.1.6. The aging of the cardiovascular system 
The physiological involution determined by age, plus the pathologic modifications influence the 

cardiovascular features of the elderly person. The identification of the normal and pathological aspects of 
aging is very important but also very difficult to achieve because most of the times these aspects are 
associated.  

That trained and untrained elderly persons present in variable percents the progressive decrease 
working capacity, decrease of the time response at adrenoid stimulus, cardiac curve constant in repose, its 
augmentation is not parallel with the exercise intensity, the decrease of the maximum oxygen 
consumption at the untrained person as compared to the trained one. There is also a progressive 
augmentation of the systolic and diastolic tension, a decrease of the baroceptor sensitivity that has as a 
result the tachycardic reflex decrease when passing from lying to standing. 

 
Features of the effort capacity at the elderly persons   
The majority of the persons who suffer cardiovascular disorders are elderly persons. The 

maximum oxygen consumption and (maximum aerobic capacity) is the main indicator of the effort 
capacity, especially of the endurance and it decreases with an average of 5 ml/O2/minute/kg (10-11%) on 
decade, between 25-65 years.  

Along with aging, there is an increase of the respiratory muscle labour, a decrease of pulmonary 
and parenchyma elasticity, a decrease of the oxygen transport capacity, plus alterations in the distribution 
and utilization of the cellular oxygen. 
 The decrease of the arterial-venous difference, the decrease of oxygen utilization degree, reduction 
of capillary vessels number and the functional capacity of oxidant enzymes characterize old age.  
 All these data could be improved through a physical training program that can be practiced until 
the 7-th and 8-th decade.  The capacity of local aerobic muscular effort decreases with age. This capacity 
is conditioned by the oxygen exchange, the gas exchange between the alveoli and the capillary vessels, 
intramuscular vascularization, blood intramuscular distribution, the activity of the muscle cell enzymes, 
the muscular glycogen content and the metabolic capacity of the cells.  

The bigger the dynamic local effort capacity is, the arterio-venous difference of oxygen in effort 
will be bigger and the need of blood will be smaller. This is the importance of the scientifically scheduled 
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physical effort, for prophylaxis, rehabilitation of performance. The well dosed physical training of elderly 
persons with cardiovascular disorders is a very important means towards their rehabilitation because it 
ensures an increased oxidant capacity in the muscular segment; the blood necessity is smaller, saving 
efficiently the activity of the heart. 

 
6.10.1.7. Classification of the elderly according to the level of their physical activity 

Walter Spirduso has defined the following categories of elderly persons: 
a. Elderly persons with an excellent physical condition. These persons have often sport 

performances, they practice physical activity in their leisure time and they play many times a role model. 
b. Elderly persons with a good physical condition. Their fitness is much better than the fitness of 

the sedentary persons. Therefore, they can be involved in professional or social activities and they can 
practice physical or sport activities. 

c. Autonomous elderly persons. They have variable life habits and this can be also said about their 
health state. Even if they do not have a good physical condition and they could have some limitation due 
to chronic illnesses, this does not affect crucially their functional capacity. They can perform fundamental 
and the biggest part of daily living activities and sometimes even advanced level activities. Nevertheless, 
they are under physical stress especially if one appears in a sudden manner. They have the tendency to 
become frail with the age or because of an illness, emotional shock or their own inactivity. 

d. Frail elderly persons. They can perform the fundamental activities of daily living but they have a 
limitative illness that they have to cope with every day (hypertension, cardiac arrest in history, arthritis, 
cancer, obesity etc.), their functional capacity is small, they are not able to perform certain activities of 
daily living like walking on medium distances and housekeeping. Nevertheless, they could be independent 
with human or technological help. They are permanently in danger of falling they could be frequently 
hospitalized and they could need long time medical care. 

e. Dependent elderly persons. They are not necessarily ill but they suffer incapacities and loss of 
the functional autonomy because of a small accident, degenerative disorders or some disease. These 
incapacities do not allow them to perform the fundamental every day activities; they need medical care at 
home or in specialized institutions. 

Examples of fundamental utilitarian and advanced activities after W. Spirduso: 
Fundamental activities of daily living:  eating and drinking, bathing, toileting (hands, feet, hair, 

face, teeth), physiological needs, getting up from a chair, dressing, getting into and out of the bed, walking 
in the house, climbing stairs. Utilitarian activities of daily living: housekeeping, bed making, washing and 
ironing, shopping, telephone use, writing, locking and unlocking the door, taking the bus or taxi without 
assistance. Advanced level activities: volunteering or even having a job, traveling abroad, sport and 
leisure time activities (golf, fishing, dancing), driving a car, gardening and carpentry. 
 
 
 

6.10.2. Problems of the physical therapy assistance in elderly persons 
6.10.2.1. Elderly person evaluation. 

 
There are different global evaluation scales, but the physical therapist is directly interested in 

evaluating the fitness muscular force, joint range of motion, balance, stability and coordination. 
Effort evaluation for elderly 

 For every person that could present a risk at the evaluation it is necessary a very careful clinic 
exam and he or she has to be monitored during the effort. At these persons the effort evaluation is also 
known as “stress evaluation” (T. Sbenghe – 2002), because it becomes very hard. 

The assessment on stages is better, because it allows a dosage of the effort, starting from the 
lowest levels with the patient monitored all the time. At the first negative clinical signs (heart pain, 
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vertigo, dyspnea, and arrhythmia) together with high values of the heart rate and blood pressure the effort 
will be stopped, no matter what stage is performed. The effort on the first stage is light and one stage 
duration is between 2 to 6 minutes. Generally, the consumed oxygen volume is measured and it is 
theoretically assessed and tested at efforts of 40-80% (maximum 60% for elderly) from the maximum 
oxygen volume or at 30-60 % from the maximum heart reserve. 

Other evaluation methods can be used outside of the test laboratories, assessing the health-disease 
status for every patient. 

The walk is often used as a evaluation method, there is “walking for 6 minutes” , “one mile 
walking”, “2 kilometer walking”  and a series of theoretical algorithms which asses the increase of the 
oxygen consumption during walking. 
 Here is the Rockport test (walking as fast as possible on one mile) 
 For women: VO2 = 139,168 – (0,388 x the age) – (0,077 x weight in lb.) – (3,265 x time on one 
mile) – 0, 1566 x finish heart rate)  
1 lb = 1 pound = 435, 592 gr. 

Working, sport or daily living activities might be considered effort evaluations starting from the 
value of consumed metabolic equivalents, which can be found in the above-mentioned table. Forces, range 
of motion, balance and coordination tests are the classic ones, that is for we do not mention it here. 
 

6.10.2.2. Aerobic training for elderly 
The gradual decrease of the physical activity at elderly persons determines the so-called 

deconditioning syndromes, which has as cause the age itself and in the same time the different chronic 
diseases that can occur with age. There is the possibility that physical inactivity determines some diseases 
at elderly persons. 

Even if the syndrome is already present, the physical therapy programs can improve its 
characteristics. However, it is not easy at all to improve the fitness level of elderly. There are three 
important aspects of this problem (Caspersen C. J, Kriska A.M., şi Dearwater S.R., 1994). 1. The elderly 
persons’ preference for physical exercises and a new lifestyle must be improved. There is a need of 
evidence-based studies that could identify the problems that might occur as consequence of elderly 
persons’ physical activity. 2. Many elderly persons can suffer from diseases that limit their physical 
possibilities, that is why the aerobic exercises which could have a positive influence on the diseases and 
the functional deconditioning due to the age. 3. There is the possibility that the physical exercises program 
might determine aggravations of some organic and functional disorders that is why the prophylaxis 
programs for elderly persons must be designed only with medical advice. 

The training programs are very different one from another. There are programs for small muscle 
groups, large muscle groups, lower or upper extremities or the whole body. The fitness level cannot be 
changed by only one kind of aerobic labor. 

There are some principles to be respected (Sbenghe, T., 2002): 
- The exercise choice is done according to a series of criteria: which muscles must be strengthened, 

what are the person’s physical abilities, which are the technical means to be used, etc. 
-The succession order of the exercises is: we start with the larger muscle groups or more complex 

exercises, with the upper limbs and than with the lower limbs.  
-Set numbers. For every exercise we will begin with one set, and than, progressively we will pass 

to three or more sets, but never more than six. 
-The breaks between the sets and exercises will be 3 or more minutes for large muscle groups, 2-3 

minutes for the medium ones and 1-2 minutes for the easier exercises. 
-The break is compulsory, and if it reaches a value of less than two minutes, this can be done only 

if the patient can bear the metabolic effort. 
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-The intensity is the most important parameter that has to be taken into consideration when 
designing an aerobic exercise program. It has two fundamental principles “the overload one and the 
“specificity” one. 

- The variation and the program time scheduling are very important factors in the force and 
endurance augmentation. The variation must be applied also on the intensity, time, volume, exercise order, 
type of exercises and break management. 

- The aerobic training can be done in several ways, some of them are most  suitable for elderly 
persons: walking (at fast pace), jogging, treadmill (walk, running); cycling on normal or bicycle 
ergometer; swimming; force training equipment; calisthenics; free weights; springs; elastic cables; partial 
exercises (climbing stairs, genuflexion, push-ups etc).   
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6.11. PRIMARY CARE AND PREVENTION IN PHYSICAL THERA PY 
 

Objectives:  
� Be able to manage all the tools, techniques and methods used in physiotherapy to ensure and 

to maintain and preserve the health status of all individuals 
� Be able to select the most common physiotherapy approaches, methods in order to assist the 

child, the women in or the ageing people. 
� Be able to perform complex preventive programmes for all categories of individuals. 
 

Content: 
6.11.1. Evaluation of health related fitness 
6.11.2. Prescribing a health fitness physical activity programme  
6.11.3. Current public health recommendations for physical activity as a primary and 

secondary prevention for specific age groups and chronic diseases 
6.11.4. Primary care of the future mother 
6.11.5. Primary care of the child from 0 to 3 years 
6.11.6. Prevention in osteoporosis 

 
Key words: prevention in PT, health-related fitness, delivery, new-born, osteoporosis, ageing people 

 
Physical inactivity is a major public health problem, and there is irrefutable evidence that the lack 

of regular physical activity is major risk factor in numerous chronic conditions. Physical therapy is 
concerned with identifying and maximizing movement potential, the quality of life within the spheres of 
promotion, prevention, treatment and rehabilitation. Physical therapy involves the interaction between 
physical therapist, patients or clients, in a process of assessing movement potential and in establishing agreed 
upon goals and objectives using knowledge and skills unique to physical therapists. The physical therapists’ 
holistic view of the body and its movement needs and potential is central to determining a diagnosis and an 
intervention strategy regardless the scope of practice: Promoting the health and well being of the individual 
and the general public/society.; Preventing impairments, functional limitations, and disabilities in individuals 
at risk of altered movement behaviours due to health or medically related factors, socio-economic stressors, 
and lifestyle factors.; Providing interventions to restore integrity of body systems essential to movement, 
maximize function and recuperation, minimize incapacity, and enhance the quality of life in individuals and 
groups of individuals with altered movement behaviours resulting from impairments, functional limitations, 
disabilities. A physical therapy process, like any other medical intervention is infinitely superior if it deals 
with health promotion or prevention, and not with restoring or rehabilitating a lost function or an altered 
health status. Therefore, in order to be able to perform an efficient preventive intervention, the physical 
therapist must have the knowledge and the practical skills enabling him: to assess and examine the 
movement function and fitness level of healthy individuals or of individuals whom movement and function 
are altered by special physiological status or threatened by the process of ageing or that of injury or disease.  
Full and functional movements are at the heart of what it means to be healthy; To prescribe and to plan an 
intervention including the measurable outcome goals in order to promote and maintain the health, quality of 
life, and fitness in all ages and populations.; To be able to make a critical review of the available evidence 
and to integrate the best evidence based practice into his/her activity. 
  According to Sbenghe, physical therapy prevention consists on applying the physical exercises based 
on the science of medical based physical training and it is applied to the: 
 - Healthy individuals in order to help preserve their health status and to prevent the installation of the 
diseases and of  the deconditioning syndrome  (primary prevention); 
 - Ageing people who are presenting already the deconditioning syndrome, in order to keep him out 
of aggravation (primary and secondary prevention); 
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 - Persons with chronic diseases with the aim to prevent the aggravation or the complications of their 
health status (secondary prevention). Because this notion interferes with rehabilitation physical therapy, it is 
named tertiary prevention, according to the World Health Organization (Sbenghe 2002). 

Optimal health is associated with the ability to perform daily activities, and with the well-being, 
with te condition to have a healthy life style.  

Physical fitness refers to a physiologic state of well-being that allows one to meet the demands of 
daily living (health related physical fitness) or that provides the basis for sport performance (performance-
related physical fitness), or both. Health-related physical fitness involves the components of physical 
fitness related to health status, including cardiovascular fitness, musculoskeletal fitness, body composition 
and metabolism. Healthy life style of the modern individual comprises the permanent control of the body 
mass curve, of the blood pressure, of the diet, of the stress, of the alcohol and drug consumption, of the 
cigarettes, and finally, the regular physical activity practice.  
There is irrefutable evidence of the effectiveness of regular physical activity in the primary and secondary 
prevention of several chronic diseases (e.g., cardiovascular disease, diabetes, cancer, hypertension, 
obesity, depression and osteoporosis) and premature death. Furthermore, a dose– response relation 
appears to exist, such that people who have the highest levels of physical activity and fitness are at lowest 
risk of premature death. There is a relationship of linear dependence between the volume of the physical 
activity and the health status, thought that the most active persons have the lowest illness risk. However, 
the greatest progress observable in the health status is when the most inactive persons become physically 
active. Health promotion program should be addressed to individuals of all ages, since the risk of chronic 
health problems starts from childhood and increases with age.  

Since the seminal work of Morris and colleagues in the 1950s and the early work of Paffenbarger 
and colleagues in the 1970s, there have been numerous long-term prospective follow-up studies that have 
assessed the relative risk of death from any cause and from specific diseases (e.g., cardiovascular disease) 
associated with physical inactivity. They revealed that trained individuals, with a good fitness level 
present a lower incidence of cerebral palsy, respiratory diseases, cancer, and mortality of any causes, than 
those physically untrained.  Both men and women who reported increased levels of physical activity and 
fitness were found to have reductions in relative risk (by about 20%–35%) of death. Since than there more 
an more studies to demonstrate that physical activity can significantly reduce the risk in some cancer 
diseases, osteoporosis, fall risk and fractures, and mental problems(Warburton et al. 2001). A recent report 
shows that physical exercises participation increase the lifespan, which wasn’t yet demonstrated. 
Secondary and tertiary prevention has been demonstrated in several studies. The most notable, are three 
studies which shows clearly the role of physical activity in Secondary and tertiary prevention in 
prevention of aggravation of the glucose intolerance for diabetes type 2 (Warburton et al. 2001). In one of 
these studies, the intervention in lifestyle was almost twice more efficient than metformin medication in 
reduction of incidence of diabetes type 2. (Warburton et al. 2001). Others studies have demonstrated the 
effectiveness of physical activity in the management of coronary diseases, diabetes, depression, and breast 
and colon cancer.  

Physical fitness refers to a physiologic state of well-being that allows one to meet the demands of 
daily living or that provides the basis for sport performance, or both. Health-related physical fitness 
involves the components of physical fitness related to health status, including cardiovascular fitness, 
musculoskeletal fitness, body composition and metabolism. 

Deconditioning appears when there is a prolonged bad rest and its effect is more obvious to the 
patients presenting an associate disease. The same effects appear, although in a smaller degree, at the 
patients who are not presenting any altered health condition, but had a prolonged bad rest period, or to 
individuals who have a sedentary life style and/or are ageing people. Individuals with deconditioning 
status may present major limitations of pulmonary and cardio-vascular reserves which affect severely 
most of the activities of daily living. Hypo kinetic diseases are described especially at the young 
generation, with negative effects on the child health status. Moreover, there is a biological carry-over 
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effect into adulthood, whereby improved adult health status results from childhood physical activity. 
Sedentary life style effects affect all categories of population, regardless age or physiological status. 

Science of medical based physical training (Huber, 1993), offers the theoretical basis for physical 
training of healthy people and  individuals presenting chronic diseases (Sbenghe 2002). The basic objective 
of medical based physical training is obtaining a health status, meaning an increased general endurance and 
power of the body, which is obtained by modifying the morphological and functional status of all systems of 
the body by the mean of aerobic training. Others objectives are: increasing the muscular endurance and 
power, the flexibility, obtaining the optimal coordination and velocity of the musculoskeletal and nervous 
system. 

6.11.1. Evaluation of health related fitness 
The first step of an exercise prescription is a complete medical evaluation particularly for persons of 

any age who have symptoms of coronary heart diseses or who are 35 or older but asymptomatic.   
 The medical examination should include the following: 

- A comprehensive medical history which include: both family and personal histories and current 
health habits such as smoking, diet, exercise and so on. Special emphasis should be directed toward any 
history of chest pain, cardiac dysrhythmia, or cardio-vascular diseases. 

- Electrocardiogram (EKG). 
- Resting systolic and diastolic blood pressure. 
- Blood analyses including: cholesterol level, triglyceride (recommended but not essential) 
- Graded  EKG-monitored aerobic exercise test (2000). 
A. Objectives of exercise testing (1995) of untrained healthy adult are: (1) to establish a diagnosis 

of the existing or latent heart  diseases; (2) to evaluate cardio-vascular functional capacity, body 
composition, body mass, fat mass and fat distribution, musculoskeletal fitness - muscular strength, 
muscular endurance, power and flexibility; (3) to determine the physical work capacity in Kgm/min or the 
functional capacity in METS; (4) To evaluate responses to conditioning and/or preventive programms (5) 
to serve as the basis for exercise prescription; (6) To assist in the selection and evaluation  appropriate 
methods and modes of treatment; (7) to enhance the individual motivation for entering and  adhering to 
exercise programmes. 

B. Methods of evaluating health-related physical fitness 
There are numerous ways to assess a person’s general health-related physical fitness. Physical fitness can 
be easily assessed with the use of well-established appraisal protocols from agencies such as the American 
College of Sports Medicine and the Canadian Society for Exercise Physiology. These assessments are 
designed to evaluate the individual components of health-related physical fitness, including body 
composition, aerobic fitness and musculoskeletal fitness (muscular strength, muscular endurance, power 
and flexibility). 

a) Maximum anaerobic power (the maximum rate at which energy is produced without the use of 
oxygen) is generally taken as the standard measure of anaerobic fitness. There are numerous means to 
directly and indirectly assess people’s maximum anaerobic power, including their all-out efforts while 
cycling, running or jumping. Most health professionals do not assess maximum anaerobic power owing to 
the difficulty that different patient populations would have in performing many of these tests (in  
particular elderly patients). However, recent researchers have postulated that anaerobic capacity plays an 
important role in the performance of many activities of daily living. This has led some, including our own 
group, to advocate the inclusion of the assessment of anaerobic fitness in the evaluation of health status.  

b) Aerobic fitness is commonly measured by a person’s maximum aerobic power (VO2max), the 
maximum amount of oxygen that can be transported and used by the working muscles. The direct 
assessment of VO2max in a laboratory setting is generally conducted with the use of commercially 
available metabolic carts and requires highly trained staff. Owing to the complexity and cost of the direct 
assessment, many health and fitness professionals prefer to estimate VO2max without measuring oxygen 
consumption. A variety of tests are available to measure aerobic fitness indirectly, including submaximal 
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tests (e.g., the Rockport One Mile Test, the modified Canadian Aerobic Fitness Test and the YMCA cycle 
ergometer protocol) and incremental to maximal tests (e.g., the Bruce protocol) that involve a  variety of 
exercise modalities (e.g., cycling, running, stair climbing, rowing). Often heart rate is used to estimate 
VO2max during submaximal or maximal exercise tests. A lower heart rate for a given workload is thought 
to represent a higher level of aerobic fitness. Many fitness and health professionals prefer to use exercise 
time or estimated oxygen cost (e.g., metabolic equivalents [METs]) for the last stage completed during an 
incremental protocol to estimate aerobic fitness. To achieve a reasonable and reliable estimate of 
VO2max, these indirect assessments must be conducted in a highly   standardized and reproducible 
fashion.  

c) Musculoskeletal fitness can be assessed relatively easily within and outside of the laboratory 
setting. Common tests include grip strength (muscular strength), push-ups (muscular endurance and 
strength), curl-ups (muscular endurance) and sit-and-reach tests (flexibility). These tests can be performed 
safely and in a reproducible fashion by people of all ages. Although more sophisticated procedures and 
equipment may be used, these simple tests are thought to be more than adequate for assessing a person’s 
current level of health related physical fitness. 

For example, the tests outlined in the manual for the Canadian Physical Activity, Fitness and 
Lifestyle Approach are relatively easy to administer: Rockport One Mile Walk test and the modified 
Canadian Aerobic Fitness (step) Test, used to assess aerobic fitness, require little or no equipment.  

C. Differences between patient groups  
a) Children- Health practitioners should be aware that there are subtle differences between patient 

groups with respect to fitness testing. For instance, the attainment of a “true” VO2max in children is 
difficult in laboratory settings. A series of field tests have been developed (e.g., the Leger 20-m shuttle-
test) that provide valid and reliable determinants of aerobic fitness. Also, it may be best to ask children to 
perform running activities instead of cycling activities because of their less developed muscular strength.  

b) Elderly people - Although fitness testing is important and arguably essential for elderly people, 
particular care must be taken when administering current popular fitness assessments. The American 
College of Sports Medicine has outlined special considerations that must be taken when assessing the 
physical fitness of elderly people.10 For example, elderly people are at increased risk of arrhythmias 
during exercise, and they commonly use medications that may affect physiologic responses to exercise. 
Also, they may require smaller initial workloads and smaller changes in workloads during testing than do 
other age groups. Furthermore, it is preferable to use equipment that promotes safety (e.g., treadmills with 
handrails, cycle ergometer). Because of the variability in maximum heart rate in elderly people, the direct 
assessment of maximum heart rate is often preferable for exercise prescription.  

c) Obese people - For obese people, one must be aware of the effect of obesity on their ability to 
conduct certain tests and the physiologic response to exercise. For instance, obese people may be more 
comfortable using exercise equipment that supports their body mass. Therefore, a cycle ergometer may be 
preferable to a treadmill. Moreover, obese patients often do not tolerate running well; therefore, walking 
tests may be preferable to running protocols. Obese people may also be prone to orthopedic injuries, and 
their heart rate response to exercise may differ from that of no obese people (obese people often have 
lower maximum heart rates).  

d) People with chronic disease - Special care must also be taken during the assessment of people 
with chronic disease. For instance, patients with cardiovascular disease should be monitored closely 
during physiologic testing. The appraiser must have a clear understanding of the effects of the patient’s 
clinical status and medications on the physiologic response to exercise.  
 D. Counseling 

A pre-evaluation tool of the patient is a questionnaire about actual physical activity undertaken by 
the individual. The questionnaire is a self-evaluation tool which helps the physical therapist to better 
understand the life habits and the preferences of the patient. The questionnaire is included in the 
counseling activity developed by the therapist. Counseling is an integrated part of the assessment and 
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addresses the psychological aspect of the intervention. Counseling consists on: establishing a relationship 
based on reciprocal aid between the therapist and the client; gathering information about life habits, the 
motivation and preferences of the client related to the type of sport. It also comprises the elaboration of 
the physical activity programme and the problem solving process, in order to assist the participant to 
overwhelm the difficulties related to the life style changing. 

6.11.2. Prescribing a health fitness physical activity programme 
The mains objectives of such a program are improving cardiovascular health and body 

composition. 
Secondary health-fitness goals are: (1) Maintenance / enhancement of muscular force and power; 

(2) Maintenance / enhancement of range of motion; (3) Maintenance / enhancement of body posture and 
alignment; (4) Maintenance / enhancement of coordination, balance and fine skills; (5) Relaxation of the 
hypertonic muscles. 

Training parameters  
Guidelines for improving physical activity and fitness have evolved continually as new evidence 

becomes available on the levels of exercise required for health benefits.  
In order to establish the quantity and quality of a health-fitness program, in addition to the type of 
exercise, there are 3 modifiable components of an exercise prescription: intensity, duration and frequency. 

a) Duration of exercise refers to the condition to spend a minimum number of calories per week in 
order to be effective for the health (intensity threshold). The exercise should be performed continuously at 
the proper intensity for 15 to 60 minutes per day. Duration is dependent on the intensity of the activity, 
thus lower intensity activity should be conducted over a longer period of time. Because of the importance 
of the “total fitness” effect and the fact that it is more readily attained in longer duration program and 
because of the potential hazards and compliance problems associated with high intensity activity, lower-to 
moderate intensity activity of longer duration is recommended for the nonathletic adult. Of the primarily 
importance in the overall exercise prescription is the intensity and of more secondary impact is the 
duration of activity. 

b) Frequency of Training 
From the guidelines concerning energy expenditure, results that the daily recommended energetic 
expenditure is 150-400 kcal per day. The recommended daily energy expenditure for health is currently 
150–400 kcal (630–1680 kJ) per day.  It is important to stress that an increase of 1000 kcal (4200 kJ) per 
week in physical activity or of 1 MET in physical fitness appears to confer a mortality benefit of 20%. 
This highlights the importance of commencing a training program that is progressive in nature. Protection 
against heart diseases and the maintenance of attaint fitness level is achieved further on by 3 – 5 sessions 
per week. Nonconsecutive days are recommended to allow recovery of from the training sessions. There is 
a diminishing return plateau for 6 and 7 days per week, and the risk of injury from overuse increases.  

c) Intensity of Exercise 
Intensity of Exercise is the most important parameter of the physical activity and it has significant effects 
on preserving and reinforces the health status, prolonging like and postponing the inherent ageing process. 
There are many possibilities to express the “dose” of the physical activity: kcal per minute, MET, oxygen 
consumption (VO2 mm O2 per kilogram per minute).  

Methods of determination training intensity: 
� Determination of target heart rate (THR) from the heart rate reserve (HRR). THR must be between 

70-85% from MHR.  (MHR = 220- age). Karvonen formula, or maximum heart rate reserve is: THR 
must be 60-90% from HRR, where HRR = MHR – RHR (resting heart rate) and THR = HRR x 75% 
+ HRR. 

� Functional metabolic capacity as measured in METS. Exercise intensity must be between 70-90% 
from maximum functional capacity of the individual. 

� Based on the direct or indirect measurement of the max VO2, the intensity of exercise during training 
should be between 50 and 85% of max VO2. 
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� Based on energy expenditure. An exercise which determines consumption of 7.5 cal/min can reduce 
significantly the risk of atherosclerosis and other associated diseases. Caloric consumption depends 
on many factors: weight, temperature, clothes. 
d) Type of exercise 
The type of exercise to be used during training should  have the following characteristics: (1)involve 

large muscle groups, e.g., the legs; (2) can be maintained continuously; (3) be rhythmical and aerobic in 
nature. Examples of exercises fitting these characteristics are: running-jogging; walking, swimming; 
skating, ice and roller-skating; bicycling, both on the open road and on an ergometer; rowing, actual or 
simulated; cross-country skiing; dancing, aerobic dancing, ballet, disco dancing; beech stepping.  

 
6.11.3. Current public health recommendations for physical activity as a primary and 

secondary prevention for specific age groups and chronic diseases 
 
Major Health-Fitness Goals Physical Activity Plan* 

Youth (1 - 14 years) 
-Optimal physical growth and 
development 
- Good psychological adjustment  
-Develop interest and skills for active life-
style as adult 
- Reduction of coronary heart diseases 
risk factors 

T. Emphasis on large muscle, dynamic exercise; some 
heavy resistive activity and flexibility exercise 
I.  Moderate to vigorous intensity 
D. Total of more than 30 minutes per day in 1 or more 
sessions 
F. Every day 
G. Increased activity to and from school  

YOUNG ADULTS (15 - 24 years) 
- Optimal physical growth and 
development 
- Good psychological adjustment  
-Develop interest and skills for active life-
style as adult 
- Reduction of coronary heart diseases  

T. Emphasis on large muscles, dynamic strength and 
flexibility exercise 
I.  Moderate to vigorous intensity (more than  50%  max 
VO2) 
D. Total of more than 30 min/session (more than 4 Kcal/Kg 
of body weight) 
F. At least every other day 
G. Increased activity to and from school 

ADULTS (25 – 65 years) 
- Prevention and treatment of coronary 
heart diseases 
- Prevention and treatment of type II 
diabetes 
- Maintenance of optimal body 
composition 
- Enhance psychological status 
- Retain musculoskeletal integrity 
 

T. Emphasis on large muscle dynamic exercise; some 
heavy resistive and flexibility exercise 
I.  Moderate (more than 50% from max VO2.) 
D. Total of more than 30 minutes per session (more than 4 
kilocalories per kg of body weight) 
F. At least every day 
G. Lower level activities (e.g. walking) every day 

OLDER ADULTS (over  65 years) 
- Maintain general functional capacity 
- Retain musculoskeletal integrity 
- Enhance psychological status 
- Prevention and treatment of coronary 
heart diseases 
  
 

T. Emphasis on moving about ,flexibility, and some 
resistive exercise) 
I.  Moderate intensity (overloud with slow progression) 
D. Based on capacity of individual, up to 60 minutes per 
day in multiple sessions 
F. Every day 
G. Lower level activities (e.g. walking) every day 
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a) Recommendations for healthy untrained adult are: 30 min of moderate-intensity activity/d, 
which provides substantial benefits across a broad range of health outcomes for sedentary adults. This 
dose of exercise may be insufficient to prevent unhealthful weight gain for some, perhaps many, but 
probably not all, persons. For persons who are exercising 30 min/d and consuming what appears to be an 
appropriate number of calories, but are still having trouble controlling their weight, additional exercise or 
caloric restriction is recommended to reach energy balance and minimize the likelihood of further weight 
gain. For persons exercising 30 min/d who are weight stable, we recommend that they try to build up to 60 
min activity/d, which will provide additional health benefits. In addition to aerobic exercise, it is desirable 
that people engage in activities that build musculoskeletal fitness, such as resistance training and 
flexibility exercises, at least twice a week. These additional exercises will promote maintenance of lean 
body mass, improvements in muscular strength and endurance, and preservation of function, all of which 
enable long-term participation in regular physical activity and promote quality of life (Blair et al. 1992). 

 b) Elderly people 
For elderly people, there are more and more studies to demonstrate the benefices of resistive 

exercises and of other type of physical activity, less vigorous (including Qigong or Tai Chi) in the 
maintaining of the functional capacity and fall and fracture prevention. 
Although the exercise prescription for healthy adults is generally applicable, there are several special 
considerations that should be taken. The maintenance of independent living is of primary concern in 
elderly populations. In fact, many elderly people may be at or near the functional threshold for 
dependence. Elderly people often display markedly reduced aerobic and musculoskeletal fitness, with the 
latter being particularly important in determining functional status. With a further worsening of 
musculoskeletal fitness, a person may lose the ability to live an independent lifestyle. The most frequent 
diseases of an old person are: ischemic heart disease, hypertension, rhythm and conduct disorders, arthritis 
with giant cells, pernicious anemia, chronic lymphatic leukemia, hernia, glucose diabetes, mix edema, 
cerebral atherosclerosis, Parkinson’s disease, dementia, depressions, confusion condition,  glaucoma, 
osteoporosis, gout, fractures of the femoral head, hypodermic cancer etc.  

Resistance and flexibility training should be encouraged for at least 2 days per week. Walking 
exercise in a group setting is often a preferable aerobic activity for elderly people. The use of repeat short 
(10-minute) bouts of exercise throughout the day is often desirable. The recommendation of 30 minutes of 
moderate-intensity exercise on most days of the week is appropriate for elderly people (1998). Other 
recommendations are: jogging, floor stand bike, swimming, strength mechanic equipment, calisthenics, 
partial exercises (stairs climbing), breathing exercises, Jacobson method for muscular relaxation, Schultz 
self training, behavioral therapy, recreational therapy.  

Specific objectives for elderly persons are:  “preparing for ageing” of human body, maintaining 
the functional independence of the old person, improving the quality of life of old persons, assuring an 
increased oxidative capacity in muscular segment in order to reduce the blood necessity and increasing the 
efficacy of heart labour, increasing strength in respiratory muscles, harmonization of abdominal-thoracic 
movements, improving the costal-vertebral mobility, recovery of thoracic pause position, rehabilitation of 
dorsal spine posture changes, psychological stabilization using specific means, increasing the general 
strength of the muscles without charge. 

c) Overweight and obese people 
In general, overweight people should engage in at least 30 minutes of moderate-intensity physical 

activity on most (preferably all) days of the week (Anderson et al. 1998). They are also advised to expend 
about 250–300 kcal (1050–1260 kJ) per session. Moderate-intensity exercise lasting 45 to 60 minutes per 
day is likely required for weight control or reduction.  

d) People with chronic disease 
People with chronic disease should have specific programs developed by a health care professional 

(e.g., a physician or exercise therapist, or both) that are tailored to and appropriate for their disease status.  
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The general principles for healthy adults can be applied in the training of patients with cardiac 
disease. For instance, the use of the heart rate reserve is advisable for many such patients. Also, patients 
with cardiac disease should engage in 20–60 minutes of exercise on most days of the week. An energy 
expenditure of about 1600 kcal (6720 kJ) per week has been shown to effectively halt the progression of 
coronary artery disease, and an expenditure of 2200 kcal (9240 kJ) per week has been associated with 
plaque reduction and a reversal of the disease. 
Many patients with cardiac disease are extremely deconditioned and cannot tolerate extended periods of 
continuous exercise, especially early into a program. Patients with lower functional status require a more 
conservative exercise intervention. For these patients, it is advocated that the recommended volume of 
physical activity be achieved through multiple exercise sessions per day. The duration of each session can 
be increased progressively, depending on the individual patient, until the recommended volume of 
exercise is achieved. The minimal training intensity threshold is about 45% of the heart rate reserve for 
patients with coronary artery disease, compared with 30% of the heart rate reserve for unfit healthy 
people.  

6.11.4. Primary care of the future mother 
 The preparation for a painless childbirth 

The kinetic and psychosomatic training of the future mother teaches them how to help the delivery, 
in an active way. In addition to this, physical exercises are indispensable for being perfectly fit for 
pregnancy, for being aware about this period. The next step is to remind several recommendations from 
Obstetricians and Gynecologist American College: The air in the training room must be fresh; The gym 
suit must be adequate for the period of pregnancy, for the last month must have the abdominal sustaining 
system; Body overheat should be avoided (over 38ºC); Avoiding the exercise causing loss of balance or 
other traumatisms; To exercise at least 3 times/ week, taking into account the pregnant woman 
particularities; The program will be made one hour before eating or two hours after; The effort is 
moderate, without overcharging the force, endurance and velocity during execution; The physical exercise 
will be stopped when tiredness appears; do not cross the effort limit; The number of repetition is adjusted 
to the organism’s effort accommodation; The exercises from dorsal decubitus must be reduced during the 
last two trimester because reduces the uterine blood irrigation; The exercises must be combined with an 
appropriate diet; Recommended sports: swimming, target shooting; Forbidden sports: sky, ice skating, 
scuba diving. The contraindications for practicing exercises are: hypertension, cardiac insufficiency, 
genital hemorrhage, cervicoistmic insufficiency, risk for premature birth or anterior premature birth, 
spontaneous rupturing membranes, placenta praevia, twins, abdomen with scars, heart disease.   
 Means: Alongside the physical exercises for increasing the strength of the solicited muscles in 
delivery, are used some other special procedures: breathing (thoracic breathing: blocked breathing, 
superficial breathing, panting breath; abdominal breathing; complete breathing), easy massage of the 
painful regions, the pressing of the painful points, Kegel exercises 

Physical exercise in the first trimester 
This period, even doesn’t affect the effort capacity, it is recommended not to be at the same level 

like that before pregnancy, because it is possible that the embryo is not so strongly fixed in the uterus. 
Being aware of this, the applied physical therapy program contains global exercises for a mental and 
physical health with several specific observations. 

The objectives of the kinetic program are the following: the self-control formation regarding a 
correct body and posture alignment, the development of the muscular – articular elasticity; maintaining 
articular tonus; reeducation of the thoracic and diaphragmatic breathing; increasing of the perineal floor 
self-control; the body weight control; to combat the sedentariness and to maintain the effort capacity. 

Means: free exercises, stretching exercises, exercises with small weight, exercises with objects, 
walking even it is raining, gentle massage with body lotion on the breasts, abdomen and hips, manual self 
massage or with special devices. 
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Physical exercise in the second trimester 
 After the third month of pregnancy it is considered that the blastocyst is nidated in the uterus and 
the unpleasant vegetative phenomena are gone. In the second trimester of pregnancy, the physiologic 
changes from the body cause an effort limitation. The pregnancy determines a hyper-lordosis; dorsal 
kyphosis, abdominal muscular hypotonia, constipation; dyspnea and fatigue caused by the reduced 
expiratory and reserve volume; the sole breakdown; troubles in venous circulation.  

The objectives of the kinetic program are: maintaining the postural tonus by doing the following: 
increasing strength of the erector spinae group of muscles, the reeducation of the pelvis neutral posture, 
increasing strength of the abdominal and buttocks muscles using positions in order to reduce lordosis, 
increasing lumbar spine muscles elasticity; and the psoas-iliac muscle elasticity; forming the postural self-
control and using it during the activity of daily living; preventing the sole breakdown tendency; 
preventing the troubles in venous circulation; avoiding overweight by periodic control of her weight and 
diet (it is admitted a 5 kg overweight); the continuance of breathing reeducation, the increasing of pelvic 
floor muscle strength and prevention of  stretch marks appearance; maintaining a good muscular and joint 
elasticity. 

Means: free exercises, exercises with objects, exercises with fitness equipment (exercises with 
bike floor stand, stepper, trellis etc.); stretching; Burger’s vascular gym; massage and self massage, 
wearing elastic tights; using comfortable shoes and if it is necessary, special shoes in order to prevent sole 
breakdown.  

Physical exercise in the third trimester 
 Between the sixth and ninth month, the fetus has a significant growth, and because of that, the 
cardio respiratory demand is higher, because the oxygen necessary for the fetal tissues is high. The 
pregnant woman bears the effort harder and the overweight and joint laxity may produce accidents. 
During this time, it is necessary to individualize the physical training, to reduce the effort on the ninth 
month, to prepare the future mother and her family for the childbirth.  

The physical training objectives for the seven and eight month of pregnancy are: 1. Continue to 
practice the exercises for increasing the elasticity in muscles and joints; 2. Maintaining postural tonus and 
preventing sole breakdown; 3. Applying the measures for avoiding the circulatory troubles; 4. Training the 
pregnant woman regarding the correct posture during the various usual and professional gestures; 5. 
Continue to learn the correct breathing and the breathing necessary for the different delivery phases; 6. 
Presenting other natural training for birth methods and preparing the future mother and her family for the 
childbirth.  

Means: free exercises; stretching; exercises with objects and equipments ;  sauntering; massage for 
preventing the circulation troubles; relaxing massage between the contractions on the lumbosacral spine, 
high dorsal spine, neck and forehead; using the comfortable shoes. 

Objectives and guidelines for 9 month pregnancy: 1. Continue the breathing reeducation, 2. 
Learning the distention reflex and the Valsalva maneuver which are necessary for birth combined with 
respiratory acts and the delivery facilitating positions; 3. The correct application of what they learned; 4. 
The correct execution of the Valsalva maneuver; 5. Massage of the trigger points, 6. Compressing the 
painful points on the iliac spines, 7. The presence of the father at the training sessions and eventually at 
the childbirth (as psychological support for the mother).  

 Other training methods for pregnancy  
a) Lamaze method includes: breathing control, massage techniques, focusing over a chosen object 

(a photo for example), using a trained partner, usually, the father. Lamaze is the most popular birth 
method because is using a middle way. The accent is on the teamwork, which is agreed from the most 
families from today. 

b. Bradley method. This method is different from Lamaze method because is using only the 
relaxation techniques (12 techniques) for controlling the pain during labour. The principles of this method 
are: natural childbirth; the active presence of the father at delivery, „as a trainer”; an appropriate diet 
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during pregnancy; avoiding medication during pregnancy, delivery and breastfeeding; weekly sessions 
from the sixth month of pregnancy; relaxation and natural breathing; listening the instincts, an instant and 
continuous contact with the new-born, breastfeeding as soon as possible after the delivery.  

c) Haptonomy is a childbirth training method; it is a dialogue through the touch of the mother’s 
abdomen by the father’s hands, in order to feel the baby. 
 d) Yoga means a personal and individual work taking account of the mother’s morphology and the 
position of the fetus. 

e) Sophrology. Sophrology means the achievement of a self-control technique. This technique is an 
ensemble of relaxing techniques. Some of these techniques are almost the same with hypnosis and also, 
are using suggestion.  

f) The swimming-pool training. This training made by the midwife and the swimming teacher, has 
more advantages: a good relaxation, a muscular training (the movements are much easier to be done 
because of the gravity), the breathing training. 

g) Psychophonia means the creation of a privileged relationship between mother and child through 
songs. The fetus is sensible at sounds and mostly at lower frequency. He is reacting on the mother’s song. 
The mother perceives the fetus reactions depending on acute or grave sounds. This practice is favoring the 
mother’s breath and determines the alternate contractions and relaxation of the abdominal and perineal 
muscles.   

h) Melotherapy. This method associates the relaxing exercises with a musical conditioning, 
following the self-conscious of the body and a better relaxation of it. 

Physical therapy after the birth. The period after the birth subsists 40 days and is characterized 
by getting back the equilibrium of the mother’s body at the same level had before the pregnancy. 
Classification: 

Main objectives: shortening the period of getting back the mother’s shape before pregnancy, the 
mother education regarding the handling of the baby. 

General means: 
  - relaxation methods (I. Parrow method, Macagno method, J.H. Schultz method, Edmund Jacobson 
method), massage and acupressure (A. Procedures used in therapeutic massage: effleurage, friction, 
petrissage; B. Reflex massage: the rolling from the front to the back technique,  the flexum of the 
diaphragm and solar plexus, the spinal cord, the reflex zone of the hips, knees and ankles, the endocrine 
system; C. Acupressure: The acupressure techniques: 1. The palace of those one hundred fatigues; 2. The 
shining ocean and the large pot) 

- learning the correct positions for handling the baby for bath, for dressing inferior and superior 
trunk, carrying the baby, breastfeeding techniques; - activities of daily living; - analytic and global 
mobilizations 

 Physical therapy in early period after the birth (first three month) 
 This period is characterized by woman health lability and some other complications. Because of 
that, choosing the therapeutic means must be made wisely. The physical therapy program begins in the 
second day after the birth. 
 The recovery objectives are: to combat the pain, preventing thrombosis, getting back the normal 
breathing, recovery of the pelvic floor muscles, increasing the postural tonus, providing the necessary 
physical support to be able to accomplish the maternal obligations. 

Means: free exercises, isometric contractions of calf muscles, the lower limbs massage, voluntary 
exercises for perineal and bladder control (Kegel exercises), breathing reeducation. 
 Physical therapy in late period after the birth (three to six month)  
After the first period after birth is recommended to continue the exercises at home and a 

specialized centre, for taking back of all the woman’s activities (at home and workplace).  
Objectives: Reestablish the body alignment and a normal weight, the recovery of the pelvic and 

abdominal muscles, erector spinae muscles, adductors and sole muscles, reestablish the pelvis equilibrium 
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(increasing abdominal muscles, buttocks and stretching the deforming muscular couple lumbar muscle – 
psoas iliac muscle), rehabilitation of the muscular synergy thoracic-abdominal-pelvic-perineal interested 
in breathing, to respect the hygienic postural roles, teaching the new mother the breastfeeding techniques 
and the modalities to handle the baby. 

Means: free global exercises, increasing muscular strength exercises, isometric exercises, postural 
self-control exercises, exercises with gym equipment (treadmill, floor stand bike , Kettler machine etc.), 
exercises with objects (balls, sticks, elastic ropes etc.), stretching, massage for preventing the circulatory 
troubles, Burger’s vascular gym, wearing tights, elements from the preferred sports, used for relaxation  

6.11.5. Primary physical therapy care of the child aged 0 to 3 years 
The newborn.  The developing rhythm of the child is full of fluctuations. Usually, it begins with 

an accelerated growing period and a quickly and progressive attainment of many capacities, followed by a 
slow evolution period. 

One year old child. That age represents the moment when the children suffer many changes in the 
way they eat, how they understand other persons, in the purpose they follow and in the way that they treat 
themselves and other persons. At 15-18 month, the behavior of many children is the one called “the 
terrible 2 years”. A continuous, without tiredness exploration is a sign of intelligence.   

Two to three years old child. Some called this period as “the terrible years”. It is the time of 
contradictions, when the child is dependent and independent, he can love or hate, can be generous or 
selfish, can be mature or childish. At that age the child learns by imitation. He copies seriously 
everything the parents do. At this age it is recommended to encourage the child’s tendency of being 
sociable. 

 Objectives: to assure a normal physical and psychic development of the newborn, to stimulate 
learning capacity, to assure a harmonious development of the body, to assure balance development, to 
prevent the sole breakdown, to prevent the subsequent cardio-vascular disease as an adult, intelligence 
development, the body weight control 

Means: gentle massage, after bath; initially, passive mobilizations of the limbs; walking without 
shoes; cooperation when dressing and undressing; the first occupation of the child until 3 years old is to 
play, which is almost equal with his entire activity.( We can say that 90% from their time is dedicated to 
games. He plays anytime and anywhere; when he eats or when he goes to bed, when he has a bath or when 
he walks etc.); offering him lots of attractive toys (colored properly); melotherapy 

 
6.11.6. Prevention in osteoporosis 

 Osteoporosis is a diffuse affection of the skeleton characterized by decreased bone mass, 
deterioration of the bone micro architecture, inducing decreases of the bone resistance and appearance of 
fractures. It is called „the silent epidemic”. The main symptom is bone fracture. The osteoporotic zones 
are: spinal cord, hip, radiocarpal joint. The morbidity caused by osteoporotic fractures represents 30% 
from all the osteoarticular affections and mortality may reach 12 – 20%. 

The causes of the osteoporosis: hereditary factor, nutrition gap in childhood and adolescence, 
sedentariness, menopause, alcohol, coffee and nicotine abuse.  

Treatment – a rich diet in calcium, D vitamin, estrogen gap treatment, complementary medicine 
treatment (Miacalcin, Difosfonate, Ca, Vit.D), physical exercises – a very efficient mean in bone mineral 
loss prevention, more than calcium supplies administration.   

Objectives, the physical therapy means in osteoporosis: osteogenetic cells stimulation, forming a 
„muscular belt” in order to maintain a correct body alignment, bone metabolism stimulation, keeping the 
musculoskeletal integrity. 

Means: vigorous walk, jogging, swimming, cycling, exercises with big muscular groups, resistive 
exercises and mobility exercises. 
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