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a) The skull.

b) The vertebral column (7 cervical, 12 thoracic, 5 lumbar, 
5 sacral, and 4 coccygeal). 

c) Sternum. 

d) Ribs (12 pairs). 



2. Appendicular Skeleton

a. The bones of the upper extremity include the following:

Arm region: upper arm- humerus.

Forearm:

1. Radius: bone free to rotate located on the thumb.

2. Ulna: medial to the radius and longer.

Hand bones: carpals (8 wrist bones), metacarpals (five bones in the 
palm of the hand), and phalanges (14 bones of the fingers).



b. The bones of the lower extremity include the following:

Thigh: femur – patella.

Leg: tibia- fibula.

Foot: tarsal bones (7 ankle bones), metatarsals ( 5 bones 
of the forefoot), and phalanges (14 bones of the toes).



• B. Types of Bone Structures:

• 1. According to the bone Shape (table 1):

• Long bones

• Short bones

• Flat bones

• Irregular bones

• Pneumatic bones

• Sesamoid bones.



Table 1. Types of bones according to the shape:



• 2. According to the dynamic structure:

• Compact bone: which forms the outer hard layer of bone.

• Spongy bone: which forms the inner delicate trabeculated layer of 

bone.



II. Muscles Types:

• Muscle: is the contractile tissue of the body. Muscle cells contain 

contractile filaments that move past each other and change the size 

of the cell. Muscles are classified as skeletal, cardiac, or smooth 

muscles.







































































INTRODUCTION

Exercise is one of the cornerstones of rehabilitation, widely used 

by many types of health professionals to manage an even wider 

range of medical conditions. It could be defined as ‘using 

voluntary muscle activity produced by the integration of higher 

centres, cardiovascular, pulmonary and neuro-musculoskeletal 

components to rehabilitate these systems.’ The aims and 

reported effects of exercise are also numerous. 



•Definition 

• Systemic, planned performance of bodily movements, postures or 

physical activities intended to provide a patient/client with a means to 

prevent impairments; improve, restore, or increase physical function, 

prevent or decrease the health-related risk factors; optimize overall 

health status, fitness, or sense of well-being. 



• Patient → Individual with impairments & functional 

limitations (diagnosed by a PT), who is receiving Physical 

therapy care to improve function & prevent disability. 

• Client → Individual without diagnosed dysfunction, who 

engages in Physical therapy services to promote health & 

wellness, & to prevent dysfunction. 



• Exercise can be delivered in a variety of ways: in the clinical setting or by 

teaching home exercises; as an individual or in a group setting; on land or in 

water. All approaches need to be considered to select the most appropriate 

for the individual requirements of each patient. The way in which the 

exercise is taught or delivered to an individual is also important in the 

ultimate success of this modality.



Aspects of Physical Function 

• 1. Balance → Ability to align body segments against gravity, to 
maintain or move the body segments within the available BOS 
without falling. 

OR 

• Ability to move the body in equilibrium with gravity, via the 
interaction of sensory & motor systems. 

• 2. Cardiopulmonary Fitness (Endurance) → Ability to perform the low-
intensity, repetitive total body movements over an extended time 
period. 



3. Flexibility → Ability to move freely, without restriction. 

4. Postural control, stability & equilibrium → Synonym with static & dynamic 
balance. 

5. Co-ordination → Correct timing & sequencing of muscle firing combined 
with appropriate intensity of muscular contraction leading to effective 
initiation, guiding & grading of movement. 

6. Mobility → Ability of body structures or segments to move or be moved in 
order to allow the occurrence of ROM for functional activities. 

 Active → depends on Neuromuscular activation 

 Passive → depends on Soft tissue extensibility 



7. Muscle performance → Capacity of muscle to produce tension & do physical 
work. 

•  Encompasses → Strength, Power & Endurance. 

8. Neuromuscular control → Interaction of sensory & motor systems that 
enables the muscle to anticipate or respond to the proprioceptive & 
kinesthetic information & subsequently to work in correct sequence to create 
co-ordinated movements. 

9. Stability → Ability of neuromuscular system through synergistic muscle 
action to hold a proximal part/distal body segment in a stationary position or 
to control a stable BOS during superimposed movement. 

10. Joint stability → Maintenance of proper alignment of bony partners of a 
joint by means of passive or the dynamic components. 



• Classifications of Therapeutic Exercise:
• Classification of therapeutic exercise on the basis of force required to produce 

movement:
• Active

• Passive

• Classification of therapeutic exercise according to objective:
• Strength exercise  

• Mobility/ flexibility  exercise  

• Balance exercise  

• Breathing exercise  

• Endurance or cardiopulmonary exercise

• ….etc

• Classification of therapeutic exercise according to muscle contraction:
• Isometric 

• Isotonic

• Isokinetic 



Exercise 

Force 

Active Passive

objective

Strength exercise 

Mobility/ flexibility  exercise 

Mobility/ flexibility  exercise 

Balance exercise 

Breathing exercise 

Endurance or cardiopulmonary 
exercise



Muscle contraction 

Isotonic

Eccentric Concentric 

IsokineticIsometric



According to Kinetic 
Chain

Open Kinetic 
Chain

Closed Kinetic 
Chain



Therapeutic Exercise Interventions 

•  Aerobic conditioning & reconditioning. 

•  Muscle performance exercises → Endurance, Power, & Strength Training 

•  Stretching techniques → Muscle lengthening procedures, Joint mobilization 

•  Neuromuscular control, Inhibition, Facilitation, & Postural awareness training 

•  Postural control, Body mechanics, & Stabilization exercises 

•  Balance exercises & agility training 

•  Relaxation exercises 

•  Breathing exercises, Ventilatory muscle training 

•  Task-specific functional training 


