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Lecture 16 

UPPER LIMB PRINCIPLES 
Branches tend to form anastomoses at joints. One long tube to the upper limb; 
Subclavian artery à Axillary artery à Brachial artery *Note: coracoclavicular 
joint is so stable because if it was pushed posteriorly, it could hit the subclavian 
artery and be enormously dangerous.  
 
BRACHIAL ARTERY 
Ventro-medial aspect of the arm, underneath the muscle and on a flexor surface. 
Divides into radial and ulnar arteries. Blood pressure is measured where the 
brachial artery is at the same vertical level of the heart is. 

- Ulnar arteries – larger branch. Principal blood supply for forearm and hand, terminating in the palmer arch. 
Palpable at the wrist 

- Radial arteries – smaller branch. Supplies the lateral aspect of the forearm and passes through the ‘snuff’ 
box. Also terminates in the palmer arch and is important for coronary artery grafts e.g. for angina 

 
Palmer arterial arches – the branches from the 
anastomoses of the ulnar and radial arch together 
 
Digital arteries – are end arteries; vulnerable to necrosis 
and vasodilator medicines 
 
Loss of blood supply to the forearm muscles tends to result 
in a Volkmann’s ischemic contracture which often means loss of nerve supply to the hand. 
Scaphoid fracture runs the risk of losing supply to the proximal pole of the scaphoid bone, 
which can result in avascular necrosis in the wrist. 

 
SUPERFICIAL VEINS 
Thin walled vessels in superficial fascia carrying blood back to the heart. We only have 
superficial veins on the dorsal venous arch of the hand (back of the hand). These would 
then run in to one of the two major superficial veins of the arm; 

- Cephalic vein – lateral side 
- Basalic vein – medial side 

There is a very handy vein which runs in between the Cephalic and Basalic vein called the 
Median cubital vein. This vein is handy as it tends to be in the same position for each 
person so is easily found and identified. 

 
DEEP VEINS 
Accompany major arteries, typically in the venae comitantes structure. The venae comitantes is 
enclosed in a tight fascial compartment to retain the energy from the artery. The muscular venous 
pump also assists the venous blood return. Superficial veins drain into the deep veins via 
perforating veins. 
 
UPPER LIMB LYMPHATICS 
Lymph always drains to functional areas, typically situated with lymph nodes. In the upper limb, 
the lymph drains to the axillary node before the lymph is returned to the venous system. Recall 
that the right upper limb will drain through the right lymphatic duct to the right axillary node and 
the left upper limb will drain through the thoracic duct to the left axillary node.  

 
 
UPPER LIMB NERVES 
Nerve supply is from the brachial plexus from C5-T1 via the anterior rami of the 
mixed spinal nerves involved. 

- 5 nerve roots 
- 3 trunks; superior, middle and inferior 
- 6 divisions of posterior and anterior nerves – ordered and structured arrangement 

which form an important functional separation of the brachial plexus. Anterior divisions go through anterior 
compartments (flexors) and posterior divisions go through posterior compartments (extensors) 

- 3 cords formed; lateral, posterior and medial 
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- 5 terminal branches which you will have to memorise  
 
TERMINAL BRANCHES 
Musculocutaneous nerve, median nerve, radial nerve, axillary nerve and ulnar nerves. 
(1) Musculocutaneous nerve – supplies muscle of the anterior compartment of 

the arm (flexors of the elbow and lateral aspect of the skin) 
(2) Median nerve – anterior compartment of the forearm. Also passes under the 

carpal tunnel to supply most muscle of the thumb (thenar eminence). In 
terms of skin it innervates 3.5 digits (counting from thumb) and nail beds 

(3) Ulnar nerve – supplies most intrinsic muscles of the hand and goes over the 
carpal tunnel. In terms of skin, it innervates the leftover 1.5 digits and is also 
known as the ‘funny bone’. At risk of injury if you injure your medial 
epicondyle. Still considered related to the flexor compartment 

(4) Axillary nerve – comes posteriorly (extensors). Runs around the neck of the 
humerus to innervate the deltoid and the skin over the shoulder. Susceptible 
in dislocation or fracture of the surgical neck of the humerus 

(5) Radial nerve – extensors / posterior – innervates all the muscles in the arm 
and forearm as well as the skin here plus the skin of part of the back of the 
hand. Radial nerve runs in the radial groove 

 
UPPER LIMB DERMATOMES 
Developed as the pre-axial line developed and grew outwards from the 
trunk, see diagram. The pattern of the neurosomes match that of the 
dermatomes i.e. you can figure out which dermatomes is innervated by 
which nerve depending on the areas they overlap.  

- Dermatome – represents the spinal nerve which is innervating 
a part of the skin 

- Peripheral neurosome – represents the peripheral nerve which 
is innervating part of the skin 

 
UPPER LIMB MYOTOME  
Muscles with the same action tend to 
be innervated by the same nerve root. 
The more proximal muscles are 
innervated by more cranial nerve 
segments (~C5-6) whereas more distal 
muscles are innervated by spinal 
nerves lower in the brachial plexus 
 
NERVE INJURIES 
Shoulder dislocation, carpal tunnel 
syndrome, radial nerve palsy, ulnar 
nerve palsy.  
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INJURIES TO UPPER LIMB NERVES 
Axillary nerve at risk in a shoulder dislocation; median nerve at the wrist; radial nerve at the med-shaft of the humerus, 
and the ulnar nerve just posterior to the medial epicondyle. Much more traumatic injuries can result in an upper trunk 
(C5,6) injury e.g. during birth / car accident resulting in injuring in the C5,6 dermatomes and myotomes 

- C5,6 Dermatome – paraesthesia 
- C5,6 Myotome – elbow flexion, forearm supination often resulting in a loss of resting tone, giving the ‘waiters 

tip’ position (Erb’s palsy) 
Lower trunk (C8, T1) injury is a result of sudden traction of the upper limb, which tends to result in paraesthesia and 
paralysis of the intrinsic hand muscles meaning ‘claw’ control and weak fine motor skills. 
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LOWER LIMB BASIC POINTS 
- Pelvic girdle more built for stability rather than the shoulder girdle which is built for range of motion 
- Upper limb grows anteriorly and rotates to bring flexor surfaces anterior (thumb lateral) 
- Lower limb grows posteriors and rotates to bring flexor surfaces posterior (big toe medial) 
- Femur is angulated inwards 
- We don’t have mobility in our big toes; i.e. a non-opposable big toe 

 
PELVIC GIRDLE 
Sacrum is the distal end of the spinal cord which articulates with the 
hip bones which then come together at the pelvic symphysis. Sexual 
dimorphism in hip bones; females have wider hips and shorter girdles. 
Pelvic bone is made of three components; 

- Ilium – the ‘hip’ bone you can feel 
- Ischium – the bone that you sit on 
- Pubic bone – adductor muscles 

These bones start off all separately but then fuse to the acetabulum 
to make the pelvic joint in your development. 
 
FEMUR 
The long bone, with a shaft and 2 epiphyses. It has a head and neck and greater and 
lesser trochanters for muscle attachments. The distal side has condyles (medial and 
lateral) therefore very similar organisation between the humerus and the femur. The 
bone has trabeculae to provide weight bearing and tensile forces by lining up in 
special orientations to oppose typical forces on the bone e.g. especially at the head. 
 
TIBIA 
Long, weight bearing bone. The larger bone as all the weight is coming through this 
bone. It has a tibial tuberosity (the bump just below your patella) which has a strong 
group of muscles attaching to it. It also has a medial malleolus i.e. your ankle bumps 
which form a tight articulation with the ankle joint.  
 
FIBULA 
Long bone which isn’t weight bearing and gives the lateral malleolus. 
It has a shaft for muscle attachments but does not allow for supination 
and pronation like the radius and ulna do. 
 

FOOT ANATOMY 
7 tarsal bones which are much larger than the carpal 
bones. You do need to know the talus bone (forms 
the ankle joint) and the bone it sits on called the 
calcaneus bone (which is the heel bone). You have 
metatarsal and phalanges with the same digits and arrangement 
as the hand. 
 
LINE OF GRAVITY 
You don’t want your weight to go directly through all your joints as otherwise your hyaline 
cartilage would never survive the compressive forces, so instead the line of gravity forms 
posterior to the hip joint and run anterior to the knee. When the line of gravity is posterior then 
you need anterior support structures to support that (e.g. anterior capsule) and vice versa for 
when the line of gravity is anterior. 

 
JOINTS OF THE PELVIC GIRDLE 

1. Sacroiliac joint – where the sacral bones and ilium meet. 
It is a synovial plane joint and is held together by a strong 
interosseous ligament to maintain the stability of the pelvic. 
Pregnant women release a hormone called relaxin which 
relaxes the ligaments to enable more movement to occur 
such that the pelvic girdle can enlarge during child birth. 

2. Sacrococcygeal joint – cartilaginous joint 
3. Pubic symphysis – cartilaginous joint. 
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These bones form a complete ring of bone to protect contents and for weight transfer. It is an interface between the 
spine and lower limp and has strong ligamentous support. There is also the greater and lesser sciatic foramen which 
is an important route for vessels to posteriorly get to the lower limbs. 
Obturator foramen is the foramen between the pubic tubercle and ischium which is covered by a membrane. 

 
HIP JOINT 
Ball and socket joint which is very stable (more than the shoulder joint) and deepened 
by a labrum (acetabulum) which is much larger and deeper than the glenoid fossa. 
Most common injuries include; 
- Fractured femur neck where the neck fractures from the rest of the bone, 

putting the anastomoses across the femoral neck in danger as any damage could 
lead to avascular necrosis in this femoral head. 

- Traumatic dislocation of hip - joint capsule unwinds in flexion where the femur 
is pushed posterior resulting in a posterior dislocation. This puts the sciatic nerve 
in a susceptible position to injury as it results in a very lax position 

 
HIP JOINT CAPSULE 
Reinforced by three strong ligaments; 

1. Iliofemoral ligament – winds around the head in flexion  
2. Pubofemoral 
3. Iliopubic eminence 

 
KNEE JOINT 
2 synovial joints within the one capsule. The patella is a sesamoid bone which 
is held in place by tendons. The patella glides up and down the femur to move 
tendons away from the knee joint to increase the leverage of the muscles. The 
two joints include; 

- Patellofemoral – femur with patella 
- Tibiofemoral (true knee joint) – the real knee joint – a rounded 

condyle on top and a flat articular surface below which generates a 
modified hinge joint, modified because you can get a bit of rotation. 
The knee has very good ligamentous support so that we don’t dislocate 
it in extension all the times. 

 
 
#1 MENISCUS OF THE KNEE JOINT 
Fibrocartilage disc in a semilunar shape sitting in the tibial plateau. They are 
contoured such that they are larger more peripherally and then its width 
tapers down for a better fit and more surface area of contact with the femur. 
They shock absorb and can also help spread synovial fluid within the joint.  
 
There are two menisci, the lateral and medial. Collateral ligaments run 
either side of the knee and the medial collateral ligament attaches to the medial 
side of the medial meniscus. They attach at horns and are mobile on the tibia 
plateau. So, this is the first of two major 
structures which keep the knee joint 
stable. 

 
#2 CRUCIATE LIGAMENTS 
Intracapsular and stabilise the knee joint by preventing excessive movement in 
the sagittal plane. There are two of these ligaments, the anterior and posterior 
cruciate ligaments the ACL keeps the tibia from slipping forward (or the femur 
moving posteriorly) and the PCL keeps the tibia from slipping backwards (or the 
femur moving anteriorly).  
 
They get their names from their attachment points on the tibia but they ‘project’ in 
the opposite direction to their name such that they cross over. E.g. the anterior 
cruciate ligament attaches anteriorly but projects posteriorly.  
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Injury to the cruciate ligament is usually the result of a rotation ligament where the ligaments bend around each other 
and snap (usually the ACL snaps). When you tear the cruciate you tear the synovial membrane so you get bleeding 
and a red/hot knee from the swelling of the tear. 
 
#3 COLLATERAL LIGAMENTS 
The medial and lateral ligaments. See the above diagram 

- Medial collateral ligaments – a broad flat band which reinforces the joint capsule on the medial side. The 
inner fibres of the ligament connect to the medial meniscus (making the medial meniscus less mobile than 
the lateral meniscus so is commonly injured ie can’t move out the way). Resists abduction (valgus stres) 

- Lateral collateral ligament – small, taut band which is more rounded and narrow. It attaches to the head 
of the fibula (separate from the joint capsule). This ligament prevents the adduction stress (varus stress) 

 
COMMUNICATING BURSAE OF THE KNEE 
The knee joint bursae are particularly large such that it encompasses the 
knee joint and extends upwards. Therefore, we can get such intense 
swelling in this region.  
 


