
ANAT L10 - MUSCULAR SYSTEM AND MUSCLES.  

Functions of muscles: 
1. Produce movement. 
2. Provide stability. 
3. Communication (like facial expressions to project emotions). 
4. Control body openings. 
5. Produce heat (85% of body heat is generated by muscles, chemical 
energy stored and released as mechanical energy). 
 
Types of muscle: 

 
1. Skeletal striated 
- All through the body. 
- Have cross-striations. 
- Can hypertrophy if you work it and atrophy if you disuse it. 



- Usually able to grow but once completed, then if it is damaged, it will 
not heal very well. 
- Under voluntary control. 
 
2. Cardiac striated 
- In the heart. 
- Aorta, pulmonary vein, vena cava.  
- Muscle fiber shorter than the ones in the skeletal muscle. 
- Short fibers good as the main function of the cardiac is to provide you 
with short contractions for blood to flow through the heart. So contractile 
elements are in the heart fibers and can be rhythmic. 
- Not under voluntary control.  
- Part of visceral system and have nuclei. So heart can undergo 
hypertrophy if you work it too much. Also will not heal very well, with scar 
tissue. 
 
3. Smooth 
- Fibers are short and spindle-shaped.  
- Each of the fibers have a nucleus. 
- Found in visceral organs (intestinal organs, blood vessels). 
- No striations. 
- Under the involuntary control. 
- Has the capacity to hypertrophy (uterus with a growing fetus).  
 
Connective tissues of a muscle: 



 

 
- Perimysium around a bundle of muscle fibers. 
- Endomysium around a single muscle fiber. 
- Epimysium around the whole muscle. As it goes to the point where the 
muscle inserts onto the bone, what it does is it forms a really thick 
connective tissue called the deep fascia of a muscle. 
- Superficial to that is the superficial fascia which is the third most layer 
of skin. 
- The epimysium blends with the periosteum of the bone. 
 
Deep fascia: 
- Has many roles to play. 
- It is a continuation of the epimysia. 



- In the limbs, muscles are arranged in functional compartments.  
- On the anterior aspect of the limb is the flexor compartment. So you 
use muscle on palmer side to flex. 
- On the posterior aspect is the extensor compartment. So you use 
muscle on dorsal side to extend. 
- Dividing these muscles into compartments is a layer of deep fascia. The 
layer is called the intermuscular septa (anterior/posterior, lateral/medial, 
depending on the functional compartments the muscles are divided into). 
- The intermuscular septa divides the muscles into functional 
compartments called the fascial compartments (can work as 
flexor/extensor/adductor/abductor). They are essentially a functional 
group of muscles. 
- As the deep fascia progresses to the distal end of your limbs (wrist and 
ankles), it will thicken and form a thick band called the retinacula.  
- Retinacula is important because as the muscles move to the distal end 
of your body, there are long muscles that travel to a small space. And as 
they go, they form tendons and are working on each digit independently.  
- As they go through the small space (wrist and ankle), they need to be 
covered as if they are not, they would just pop out.  
- So the retinacula holds the tendons in place and provides tunnels within 
which the tendons can pull on to the digits in an effective manner. 
- Most of the tendons that work on the toes and the fingers are wrapped 
by retinacula. 
 
More connective tissue: 
- Muscles start off as a tendon and have a point of origin (usually 
proximal end, closer to the midline of the body) and point of insertion.  
- The origin is also the stable end and relative to that, the distal insertion 
of the muscle helps the movement to take place. 
- Long spindly muscles tend to have a tendenous origin and a tendenous 
insertion. 
 
Aponeurosis: 
- Sometimes the connective tissue comes together and forms a really 
broad sheet. The sheet is usually attached to the part of the body that 
provides stability against which the muscle has to work. The sheet is 
glistening and white and is called an aponeurosis. 



- Aponeurosis found in the region of the back and abdomen (parts of the 
body that require stability). Also in the scalp to allow muscle on the face 
to give facial expressions. 
 
Raphe: 
- Muscles from both sides of the body meet up in the midline (at a 
suture). That tendenous tissue seam is called a raphe. 
- Usually found in muscles that are protecting structures laying above 
them.  
- In the mandible, they are providing support to move the tongue. Also in 
the pelvic region to hold the pelvic contents. 
 
Fascial sheath: 
- Usually the nerve and blood supply enter the muscle body. But when it 
enters, it is encircled in connective tissue. The tissue is called a fascial 
sheath. It is designed to be loose as there are blood vessels traveling in 
that region and blood vessels really need to have an opportunity to 
expand and contract. 
 
Synovial tendon sheaths: 
- Muscles that go to the distal digits of the body are tendenous. 
- Covered by retinacula as they go at the wrists and ankles. 
- When they go and insert onto the digits, there is additional covering for 
them. It is fibrous tissue surrounding them and it is called tendon 
sheaths. 
- Surrounding the tendons is a double layer of synovium. 
- So there is synovial membrane that encircles these tendons. As the 
tendon goes to the finger, there is encircling of fibrous sheaths as well. So 
that is called a synovial tendon sheath. 
- It is important as muscles that do a lot of action, it is important for 
them to have synovial fluid. 
- It works as a lubricant to provide a smooth tunnel for smooth action of 
muscle to take place.  
 
Clinical points of synovial sheaths: 
- As these tendons go to each digit, they are encircles by that synovial 
sheath and on top of that is the tendenous sheath.  
- The synovial sheath can be separate from other synovial sheaths. 



- So the tendons come out form the flexor retinacula, and there is a 
synovial bursa right there (at the wrist) and the bursa is called the ulna 
bursa. 
- As the tendons go onto the digits, they have a synovial sheath but you 
notice that there are some synovial sheaths that are not connected with 
this other bursa. 
- The little finger however, has a synovial sheath that is connected to the 
bursa.  
- This means that if there is an infection, the infection will be contained 
within the sheath. However, in the little finger, the infection will spread as 
there is a connection. 
 
Tenosynovitis: 
- When the synovial sheath has infection and inflammation. Typically 
happens in an area where more than one tendon is going through a very 
tight space in a single tunnel. 
- Any action that causes you to do extensive movement of your thumb 
can cause infection in that region.  
- You can also have infections in the tendons itself but that is called 
tendonitis.  
 
Muscle classification: 
- Based on their shape. 
- Their actions differ as well. 



Fusiform: 
- Spindle like 
- Have tendon at origin and tendon at insertion. 
- Have wide belly in the middle. 
- Tendon is the strong part and provides strength and stability for the 
muscle to work on. 
- The insertion is tendenous and this means that muscle is able to go long 
and has stretch fibers along the whole entire fusiform. So the muscles 
then can do quick actions. 
 
Parallel: 
- The contractile element is along the entire length of the muscle. 
- These muscles have tendenous insertions partway through the muscle 
fibers. 
- These parallel muscle fibers are designed to do that strong contraction 
and the tendenous insertions that lie along the way then provide the extra 
stability for these muscles to do the contractions.  
 
Convergent: 
- Starts off from the bone itself, not a tendon. 
- Has a wide origin and converges at a tendon at a narrow part. 



- In a convergent muscle, being that the origin is very wide, there is a lot 
of force being packed into the origin of the muscle. 
 

 

Pennate = feather.  
 
Unipennate: 
You have the tendenous bit of the muscle either on one side and all the 
muscle fibers inserting onto that tendon. So when these muscle contract, 
the spread of the pull is along the whole entire tendon. 
 
Bipennate: 
- There will be pull in a bilateral direction. 
 
Multipennate: 
- You have several bipenatte muscles connecting together. 
- Has an even bigger/stronger cross section. 
- Let you move forward, backwards, up and down. 
 
Circular: 
- At orifices to help control openings. 
 
Movement: 



 
First order levers: stability, for balance. 
- Pivot point/joint (fulcrum) against which that movement is taking place, 
lies in the middle. 
- There is mass at one end and the muscle has to generate effort at the 
other end. 
- Weight of skull is likely to pull your head downwards so the nuchal 
muscles in the neck counteract the weight that is placed on the anterior 
of the head. 
 
Second order levers: power. 
- If the muscle has to be powerful, the resistance placed on the muscle is 
also strong. 
- The muscle then has to overcome the resistance and then do its own 
action. 
- To open your jaw to chew the food, you need to be able to resist the 
action of the temporalis muscle which is supposed to keep the jaw closed. 
- Resistance in the middle. 
- Another example is the Achilles tendon. When you are standing, your 
whole weight is placed on both legs/feet arches. When you go from 



standing to walking, you have to overcome the weight that is being 
placed by your body. So you are flexing at your toes and your heels are 
being picked up by the quadriceps muscles. So your quads have 
tendenous insertion and is not wrapped by retinacula. 
 
Third order levers: range. 
- Pivot is at one end and the effort and resistance are at the other end. 
- The resistance is further away and the muscle has to work between the 
two. 
- Muscle has to overcome the furthest point of resistance and has to pick 
up the end of the end to do its work.  
- An example is the elbow. The biceps have to work as the flex of the 
elbow but the biceps starts off here at the shoulder and inserts past the 
elbow joint. 
- Most of the times your hands are hanging at the side in extension, 
means extensor muscles are working. For you to get your arm in flexing 
position, the biceps have to overcome the action of gravity and the action 
of the extensors. 
- The pivot is the elbow joint and the biceps have to pass it to pull your 
elbow up. 
 
Form of skeletal muscle: 
Parallel: 
- Length proportional to range of movement. 
- Biceps, triceps. 
 
Oblique: 
- Power proportional to mass (greatest in multipennate muscles). 
 
If a muscle is long, it cannot be powerful. 
If a muscle is oblique, it cannot provide the range. 
 
Names of muscles: 



 
Size: 
pectoralis major, gluteus maximus, extensor, pollicis brevis.  
Shape: 
trapezius, deltoid, rhomboid major.  
Location: 
rectus abdominis, splenius capitis, extensor, digiti minimi.  
Number of heads: 
biceps brachii, triceps brachii, quadriceps, femoris.  
Action: 
flexor carpi ulnaris, Levator scapulae, depressor anguli oris.  
Quirky: 
sartorius, soleus, gastrocnemius.  



 
Muscle contractions: 
- They have tension at any given time. 
- The tension is what helps muscles work. 
 
Reflexive contraction: 
- Diaphragm movement (works by pressure build up in lungs) 
- Knee jerk (usually used to test nerve contraction) 
 
Tonic contraction: 
- Normal muscle tone and normal tension. 
- If you want to use your muscle then it goes into phasic contractions. 
 
Phasic contraction: 
Isometric contraction: 
- Increase in muscle tension, no change in length, no change in 
movement. 
- Bracing yourself for the action, just prepping the muscle, but have 
muscle tension. 
- Iso = equal. 
 
Isotonic contraction: 
- Movement occurs in 2 parts. 
1. Concentric contraction: 
- High muscle tension, muscle shortens, movement occurs. 
 
2. Eccentric contraction: 
- Muscle tension present, muscle lengthens, movement occurs. 



 
Action of muscles: 
Prime mover: 
- Main muscle that does any given action. 
 
Synergist: 
- Assist prime mover. 
 
Antagonist: 
- Muscle that has to go into eccentric contraction (let go) in order for 
prime mover to do their action. 
 
Fixator: 
- Muscles that hold the joint stable for prime mover to do its action. 



 
- If the prime mover is the biceps, the brachialis is the synergist. 
- The triceps need to let go so it is has to go to eccentric contraction. 
- Rotator cuff muscles have to hold the joint in place and work as fixators. 
 
Types of muscle injury: 
- Graded in severity: type 1-3. 
Type 1: small bits of muscle fiber lost. 
Type 2: 20-50% lost. 
Type 3: complete muscle rupture. 



 
- Unlike ligaments, in muscles you can have injury in the belly. You can 
have it at the point where the muscle meets the tendon or you can have 
it on the tendon itself. 
- Weakest site may be tendon/bone interface. It is the avulsion fracture 
where the tendon pulls away bits of bone. 
- Some muscles are especially prone to injury (2 joint muscle, actions 
from both joints cause them to stretch too much and then cannot work on 
both joints at the same time. To work on one, the other one has to be 
stable so if you work on both, they are prone to injury). 
 
Neurovascular supply of muscles: 
- Neurovascular hilum is the entrance point of the neuromuscular bundle. 
- All adjacent arteries and veins provide the muscle with the blood and 
all.  
 
- Blood supply: 
1. Adjacent arteries and veins. 
2. Vascular pedicles (stock given out by the main blood vessel). 
3. Anastomoses (all the blood vessels will connect). 
 
* - Principles of nerve supply: 
1. Motor unit: 
- The nerve fiber and the muscle fibers that it provides the nerve supply 
to is called a motor unit.  
- Sometimes motor units can be tiny muscles (work on eyes/facial 
expression), or do fine movement (fingers).  
- Can also be big. 
 
2. Cranial-caudal arrangement: 



- Nerve supply for muscles is typically in this pattern. 
- Muscles close to the head get supply from nerves that are more cranial. 
 
3. Nerve plexi for limb muscles: 
- Limbs get a collection of nerve fibers and it is called the nerve plexi.  
- Nerves that come together form big branches and then split and form 
divisions but are still arranged in cranial-caudal fashion. 
 
4. Functional groups: 
- Different sets of nerves provide to different sets of functional groups.  
 
5. Between functional groups. 
 
6. Developmental origin: 
- If a muscle starts off at one point but then it changes its position as the 
individual grows, the muscle is going to take its nerve supply with it.  
- An example is the diaphragm. It starts off in the neck (C3-C5), and 
makes its way down and takes the supply with it. So when you get 
hiccups, it is C3-C5 being pinched. 
 
7. Muscle may be invaded by fat, connective tissue or bone. 
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