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INTRODUCTION 

▪ Musculoskeletal is a general term which is defined as relating
to muscles and bones of the skeleton.

▪ The musculoskeletal system comprises bones, joints, cartilage,
bursae, tendons, muscles and ligaments.

▪ It is the system that moves the body and maintains its form.

▪ Study of this system consists of osteology (the study of bones),
arthrology (the study of joints), and myology (the study of muscles).

▪ The musculoskeletal system does not work in isolation.

▪ It is closely linked with many other systems in the body, including
the nervous system, genitourinary system, circulatory system,
immune system, respiratory system, digestive system and
endocrine system.
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MUSCLES



▪ Describe the main criteria of skeletal muscles.

▪ Describe the attachments of skeletal muscles.

▪ Describe the different directions of skeletal muscle fibers.

▪ Describe the mode of action of skeletal muscles.

▪ Describe briefly the naming of skeletal muscles.

▪ Describe briefly the nerve supply of skeletal muscles.
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MUSCLES TISSUES

▪ Muscle tissue is a unique tissue which has the ability to contract.

▪ As a result of this ability, muscles are responsible for all the body
movements.

▪ The structural and functional unit of muscle tissue is “muscle cell”.

▪ All muscle cells are elongated and are called “muscle fibers”.

▪ The ability of muscle to contract, or to shorten depends on two
types of myofilaments (actin & myosin) in the muscle fibers
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CLASSIFICATIONS

Muscles are classified based on the following:

▪ Location

▪ Action

▪ Microscopic structure
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BASED ON LOCATIONS

SKELETAL MUSCLES

ATTACHED TO BONES AND PRODUCE 
MOVEMENT

SMOOTH MUSCLES

WALLS OF VISCERAL ORGANS

CARDIAC MUSCLES

WALLS OF THE HEART
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BASED ON ACTIONS

VOLUNTARY INVOLUNTARY INVOLUNTARY 
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BASED ON MICROSCOPIC STRUCTURES

SKELETAL (STRIATED) CARDIAC (STRIATED) SMOOTH (NONSTRIATED)
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SKELETAL MUSCLE CARDIAC MUSCLE SMOOTH MUSCLE

Voluntary Involuntary Involuntary

Striated Striated Nonstriated 

CLASSIFICATION OVERVIEW
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SKELETAL MUSCLES

▪ The ske l eta l m usc l es are at tached
to b one s a t not l es s than two
poi nts :

o O r ig in

• A t t a c h e d t o l e s s m o b i l e o r
im m o v a b l e b o n e .

• L e a s t m o v a b l e .

• M o s t l y f l e s h y .

• P r o x im a l e n d .

o I n s e r t ion

• At t a c h e d t o t h e m o v a b l e b o n e s .

• M o s t m o v a b l e .

• M o s t l y f i b r o u s .

• D i s t a l e n d .

▪ When the m usc l e cont r act s , the
i nser t i on m oves toward the or i g i n .

▪ At i n se r t i on , the m usc l es are
attac hed by m eans of s t r ong c ord-
l i ke tendons or by shee t - l i ke
aponeuros i s .
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SKELETAL MUSCLES
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MAIN CRITERIA

▪ Str i ated.

▪ Attached to ske l eton .

▪ Produce movement of ske l eton .

▪ Vol untary .

▪ Suppl i ed by Somati c Nerves .
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FUNCTIONS

▪ Body Movement 

▪ Maintain Posture

▪ Generate Heat

▪ Stabilizing Joints
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ATTACHMENTS

o O r ig in   

• L e a s t m o v a b l e

• Mo s t l y f l e s h y

• P r o x i m a l e n d

o I n s e r t ion   

• Mo s t m o v a b l e

• M o s t l y f i b r o u s

• D i s t a l e n d
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ATTACHMENTS
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TYPES OF ATTACHMENTS

▪ Ske l etal m usc l es are attached to
bones, car t i l age or l i gam ents by :

o Ten don s  

• A t o u g h c o r d o f f ib r o u s
c o n n e c t i v e t i s s u e t h a t u s u a l l y
c o n n e c t s m u s c l e t o b o n e a n d i s
c a p a b l e o f w i t h s t a n d i n g t e n s i o n .

o Apon eu r os i s  

• A t h i n b r o a d a n d s t r o n g s h e e t o f
f i b r o u s t i s s u e .

o R aph e 

• A n i n t e r d i g i t a t i o n o f t h e
t e n d i n o u s e n d s o f t h e f l a t
m u s c l e s .

• E x a m p l e : m y l o h y o i d r a p h e
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TENDONS

RAPHE

APONEUROSIS
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DIRECTIONS OF MUSCLES

▪ T h e r a n g e o f m o t i o n a n d t h e p o w e r o f a
m u s c l e d e p e n d s o n t h e a r r a n g e m e n t o f
i t s f a s c i c l e s .

▪ T h e f i b e r a r r a n g e m e n t c a n b e :

o P a r a l l e l

• M o r e r a n g e o f m o v e m e n t , l e s s p o w e r f u l .

o P e n n a t e

• M o r e p o w e r f u l , l e s s r a n g e o f m o v e m e n t .

• U n i p e n n a t e

• B i p e n n a t e

• m u l t i p e n n a t e

o T r i a n g u l a r

• H a v e a b r o a d a t t a c h m e n t f r o m w h i c h t h e
f a s c i c l e s c o n v e r g e t o a s i n g l e t e n d o n .

o F u s i f o r m

o S p i n d l e - s h a p e d ( r o u n d , t h i c k b e l l y , &

t a p e r e d e n d s ) .

o C i r c u l a r

o S u r r o u n d a b o d y o p e n i n g o r o r i f i c e ,
c o n s t r i c t i n g i t w h e n c o n t r a c t e d .

▪ T h e l o n g p a r a l l e l a r r a n g e m e n t g i v e
m o r e r a n g e o f m o t i o n b u t i s n o t u s u a l l y
v e r y p o w e r f u l .

▪ T h e p e n n a t e m u s c l e s s h o r t e n v e r y l i t t l e
b u t a r e v e r y p o w e r f u l .
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DIRECTIONS OF MUSCLES
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MODE OF ACTIONS

▪ Pr ime Mover (Agon is t )
o I t i s t h e c h ie f m u s c l e r e s p o n s i b l e f o r a

p a r t i c u l a r m o v e m e n t .

▪ Antagon is t
o I t o p p o s e s t h e a c t i o n o f t h e p r i m e

m o v e r .

o B e f o r e c o n t r a c t i o n o f p r i m e m o v e r ,
a n t a g o n i s t m u s t b e r e l a x e d .

▪ Synerg is t
o M u s c l e s t h a t a s s i s t t h e p r i m e m o v e r i n a

p a r t ic u l a r m o v e m e n t .

▪ F ixa tor
o I t s c o n t r a c t i o n d o e s n o t p r o d u c e

m o v e m e n t b y i t s e l f , b u t i t s t a b i l i z e s t h e
o r i g i n o f t h e p r i m e m o v e r s o t h a t i t c a n
a c t e f f i c i e n t l y .
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MODE OF ACTIONS

PRIME MOVER ANTAGONIST SYNERGI ST F I XATOR
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PRIME MOVER 
(AGONIST)

▪ I t i s the chief musc le
responsible for a part icular
movement .

▪ Example:

o B ic e p s B ra c h i i i s t h e p r i m e mo ve r
fo r f l e x i o n o f th e e l b o w j o i n t a nd
fo re a rm.

o Q u a d r ic e p s Fe m o r i s i s t h e p r i me
mo ve r f o r e x t e ns io n o f t he k ne e
jo in t .
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PRIME MOVER
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ANTAGONIST

▪ I t opposes the action of the
pr ime mover .

▪ Before contraction of pr ime
mover , antagonis t must be
relaxed.

▪ Example:

o T r ic e p s B r a c h i i i s t h e a n t a g on i s t fo r
p r i me mo ve r f o r e x t e ns io n o f t he
e l b ow jo in t a nd fo re a rm.

o B ic e p s Fe mor i s ( F l e x o r o f kne e ) .

o I t op p os e s t he a c t io n o f q u a d r ic e p s
whe n the kne e jo in t i s e x te nd e d .
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ANTAGONIST
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SYNERGIST

▪ I t opposes the action of the
pr ime mover .

▪ Muscles that ass i s t the pr ime
mover in a part icular
movement .

▪ Synergi s t s are sometimes
cal led neutra l i zers because
they help cancel out , or
neutral i ze , extra motion f rom
the agonis ts to make sure
that the force generated
works wi th in the desi red
plane of motion.

▪ Example :

o B ra c h ia l i s m us c l e fo r B ic e p s p r i m e
move r mus c l e .
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SYNERGIST
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FIXATOR

▪ I ts contraction does not
produce movement by i tse l f
but i t s tabi l i zes the or igin of
the pr ime mover so that i t
can act eff ic ient ly .

▪ Example:

o De l to id m us c l e fo r B ic e p s p r i me
move r mus c l e .

o M us c l e s a t t a c h i ng t he s ho u l d e r
g i r d l e to t he t r u nk c o n t r a c t to f i x
s ho u l d e r g i r d l e , a l l ow i ng d e l to id
m us c l e ( ta k i n g o r ig i n f ro m s ho u l d e r
g i r d l e ) to m ov e s h ou l d e r jo i n t
(hume rus ) .
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FIXATOR
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NAMING OF MUSCLES

▪ S ize
o Ma jo r o r Ma x im u s ( l a r g e )

▪ Pos i t ion

o P e c t o r a l i s (p e c t o r a l r e g io n )

▪ Depth

o S u p e r f ic ia l i s ( s u p e r f ic i a l )

▪ Shape

o D e l t o id ( t r ia n g u l a r )

▪ Number of Heads

o B ic e p s (2 h e a d s )

o T r i c e p s (3 h e a d s )

▪ At tachments

o C o r a c o b r a c h i a l i s

▪ Act ion

o F l e x o r d i g i t o r u m : f l e x i o n o f d i g i t s
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TYPES OF BODY MOVEMENTS

▪ F lex ion

o M o v e m e n t t h a t b r i n g s t h e t w o b o n e s c l o s e r
t o e a c h o t h e r ( d e c r e a s e s t h e a n g l e o f
j o i n t ) .

▪ Ex tens ion

o M o v e m e n t t h a t i n c r e a s e s t h e a n g l e , o r t h e
d i s t a n c e b e t w e e n t h e t w o b o n e s .

▪ Adduct i on

o M o v e m e n t o f t h e l i m b t o w a r d t h e m i d l i n e

o f t h e b o d y .

▪ Abduct i on

o M o v e m e n t o f t h e l i m b a w a y f r o m t h e

m i d l i n e o f t h e b o d y .

▪ R ota t ion

o M o v e m e n t o f a b o n e a r o u n d a v e r t i c a l

a x i s .

▪ Ci r cum duct io n

o C o m b i n a t i o n o f a l l t h e a b o v e m o v e m e n t s .
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TYPES OF BODY MOVEMENTS
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MUSCLE EXERCISE

▪ T he a mo u n t o f wo r k d o n e b y a m us c l e

i s r e f l e c te d i n c h a nge s in t he m us c l e

i t s e l f .

▪ M us c l e in a c t i v i ty l e a d s t o mus c l e

we a kne s s a nd wa s t ing .

▪ Re gu l a r e x e rc i s e i nc re a s e s m us c l e

s i z e , s t re ngth a nd e nd ura nc e .
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MUSCLES INNERVATION

▪ T he s om a t ic n er v ous s y s t em ( i s t h e

p a r t o f t he p e r ip he r a l ne r vo us

s y s te m) a s s oc ia t e d w i t h s ke l e t a l

m us c l e vo l un t a ry c o n t r o l o f b od y

move me n ts .

▪ T he ne r ve s s up p l y i ng t h e s k e l e ta l

mus c l e s a re M ix e d .

o 6 0 % a r e M o t o r

o 4 0 % a r e S e n s o r y

▪ I t c onta ins s ome Auto no m ic f ib e r s

o S y m p a t h e t i c

▪ T he ne r ve e n te r s t he m us c l e a t a b o u t

the mid d l e p o in t o f i t s d e e p s u r fa c e .
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BLOOD SUPPLY

▪ Du r i ng e x t re m e p hy s ic a l e x e r t io n ,

mo r e t ha n 8 0 % o f c a rd ia c ou tp u t c a n

b e d i re c te d to c ont ra c t i ng mus c l e s .

▪ T he va s c u l a r in f l o w to s k e l e t a l m us c l e s

i s p ro v id e d b y p r i m a ry a r t e r i e s , w h ic h

re p r e s e n t t he l a s t b r a nc he s o f t he

a r t e r ia l s up p l y t ha t a r i s e b e fo r e e n t ry

i n to the t i s s ue .

▪ T he p r i m a ry a r t e r i e s a re a p p rop r i a te l y

d i s t r ib u te d a l o ng t he l o ng a x i s o f t he

m us c l e a nd g iv e r i s e to fe e d a r t e r ie s

t ha t c ou r s e t o wa rd t h e e p i my s i u m o f

t he m us c l e a t r i gh t o r ob l i q ue a ng l e s

to the p r ima ry a r te r ie s .
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Muscular 
Dystrophy

A genetic disease 

that cause a 

damage of muscle 

fibers.

Muscle 
Cramps

can occur suddenly 

and involuntarily in one 

or more muscles.

Sprains

Overstretching or 

tearing the 

ligaments results in 

a sprain. 

Strains

Overstretching or 

tearing muscles or 

tendons results in 

a sprain

Contusions

often caused by a 

direct trauma or 

repeated blow to the 

muscle. In some cases, 

the condition can be 

caused by falling on a 

hard surface.

MUSCLE DISEASES 

▪ M us c l e d i s e a s e s a nd i n j u r i e s a re c o m mo n, e s p e c i a l l y i n s p o r t s a c t i v i t ie s . A s e v e r e

m us c l e in j u ry c a n ke e p y o u f ro m p a r t ic ip a t i n g in th e a c t i v i t ie s t ha t y ou l ov e a nd

e n joy fo r l i v ing .

▪ M us c l e d i s e a s e s a n d i n j u r ie s c ou l d b e o ne o f t he m a jo r fa c to r s t ha t th r e a t s o me o n e ’ s

p ro fe s s iona l c a re e r ( s ) .
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▪ M i n o r m u s c l e i n j u r i e s m a y b e t r e a t e d

w i t h s i m p l e h o m e r e m e d i e s , s u c h a s

r e s t , a p p l y i n g i c e , u s i n g c o m p r e s s i o n

b a n d a g e , a n d e l e v a t i n g y o u r i n j u r e d

l i m b .

▪ An t i - i n f l a m m a t o r y m e d i c a t i o n .

▪ P h y s i o t h e r a p y

▪ S e v e r e m u s c l e i n j u r i e s n e e d t o b e

c h e c k e d b y a q u a l i f i e d h e a l t h c a r e

p r o v i d e r .

▪ A t o r n m u s c l e o r t e n d o n m a y n e e d t o

b e s u r g i c a l l y r e p a i r e d .

MUSCLE TREATMENTS 
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