






























































































































































































































































































































10

161

VIDE

Video 1.10  Joints of Upper Limb.

•	 Sternoclavicular joint is a saddle variety of synovial 
joint. Its cavity is divided into two parts by an articular 
disc. 

•	 Coracoclavicular ligament is the strongest ligament of 
the upper limb.

•	 Movements of shoulder girdle help the movements of 
shoulder joint during 90°–180° abduction.

Figs 10.33a to f:  Segmental innervation of movements of the 
upper limb

•	 Shoulder joint is the most freely movable joint and most 
commonly dislocated joint in the body. It commonly 
undergoes recurrent dislocations. 

•	 Shoulder joint commonly dislocates antero-inferiorly.
•	 Subacromial bursa is the largest synovial bursa of the 

body.
•	 Rotator cuff is the most important factor for maintaining 

the stability of the shoulder joint.
•	 Ulnar nerve lies behind medial epicondyle. It is not a 

content of the cubital fossa.
•	 Carrying angle separates the wrist from the hip joint 

while carrying buckets, etc.
•	 Biceps brachii is an important supinator of forearm 
when the elbow is flexed.

•	 Kings pronate, while beggars supinate.
•	 Movements of pronation and supination are not 

occurring at the elbow or wrist joints.
•	 First carpometacarpal joint is the most important joint 
as it permits the thumb to oppose the palm fingers for 
holding things. 

•	 Ulnar nerve lies behind medial epicondyle, pressing the 
nerve cause tingling sensation. That is why the bone is 
named ‘humerus’.

•	 Wrist joint complex = Radiocarpal joint + Mid carpal joint
•	 In midprone position, the bones of the forearm are most 

stable.
•	 Axis of movements of abduction and adduction of 
fingers is through the centre of the middle finger.

	 1.	 Movements of the shoulder girdle
	 2.	 Mobility of shoulder joint
	 3.	 Analysis of the overhead movement of the shoulder
	 4.	 Dancing shoulder
	 5.	 Exclusion of shoulder joint disease
	 6.	 Anatomical basis of referred pain at shoulder tip
	 7.	 Classification of movements of the hand
	 8.	 Functional components of hand
	 9.	 Position of arthrodesis
	10.	 Further reading
	11.	 Viva voce questions



Surface marking is the projection of the deeper structures 
on the surface. Its importance lies in various medical and 
surgical procedures. It is a useful guide for the location 
and palpation of organs and arteries, for the percussion, 
and the auscultation.

11
Surface Marking and 

Radiological Anatomy of Upper Limb

SURFACE MARKING

Bony landmarks have been shown in Fig. 11.1. 
The surface marking of important structures is given 
below.

Fig. 11.1:  Bony landmarks/palpable features of upper limb bones
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MAMMARY GLAND

1.	 Point at margin of sternum opposite manubriosternal 
joint.

2.	 Point of the sternal end of 6th costal cartilage (Fig. 11.2).
3.	 Line along 6th costal cartilage.
4.	 Mid-axillary line.
5.	 Point at the pulsation of axillary artery deep to 

anterior axillary fold.
6.	 Line along anterior part of 2nd rib and its cartilage.

Draw a circle joining points 1, 2, 3, 4 with projection 
upwards towards point 5 and continue along 6 to reach 
back at point 1. Nipple is projection of 1 cm below the centre 
of this circle. Areola is circle of 1.5 cm around the nipple.

Competency:
AN13.7  Identify and demonstrate surface projection of—cephalic 
and basilic vein, palpation of brachial artery, radial artery; 
testing of muscles—trapezius, pectoralis major, serratus anterior, 
latissimus dorsi, deltoid, biceps brachii, brachioradialis.

ARTERIES AND NERVES IN ARM

Axillary Artery
Hold the arm at right angles to the trunk and mark the 
following points:
•	 Point 1: Midpoint of the clavicle (Fig. 11.3).
•	 Point 2: On the lower part of axillary artery present 

in the groove behind coracobrachialis muscle 
posteromedial to biceps brachii in front of posterior 
axillary fold.
These points are joined by a broad curved line.

Clinical utility: Pulsation of this artery can be felt in the 
living.

Brachial Artery
•	 Point 2: Point on the lower part of axillary artery 

presents in the groove behind coracobrachialis muscle 
(posteromedial to biceps brachii) in front of the 
posterior axillary fold. Pulsation of the artery can be 
felt in living (Fig. 11.3).

•	 Point 3: At the level of the neck of the radius medial 
to the tendon of the biceps on the medial side of the 
upper part of the forearm.

Join points 3 and 4 by a line that runs downwards 
and slightly laterally to end in front of the elbow. At its 
termination, it bifurcates into radial and ulnar arteries.
Clinical utility: Surface anatomy of the brachial artery is 
important:
•	 To feel the pulsation of the brachial artery: Pulsation 

of brachial artery can be felt in the cubital fossa, 
medial to the tendon of biceps brachii.

•	 For auscultation of brachial artery during measurement 
of blood pressure.

Median Nerve
Mark the brachial artery. Mark median nerve lateral to 
the artery in upper half and medial to the artery in lower 
half. The nerve crosses the artery anteriorly in the middle 
of the arm (Fig. 11.3).

Musculocutaneous Nerve
Hold the arm at right angles to the trunk
•	 Point A: Just lateral to axillary artery 5 cm below 

coracoid process (Fig. 11.4).
•	 Point B: Lateral to tendon of biceps brachii muscle 

2 cm above the bend of below. Here, it pierces deep 

Fig. 11.3:  Surface marking of axillary and brachial arteries and median nerve

Fig. 11.2:  Mammary gland
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fascia and continues as the lateral cutaneous nerve of 
the forearm.
The musculocutaneous nerve lies lateral to axillary 

artery, crosses deep to the bulge formed by biceps brachii 
to reach the lateral side of tendon of biceps brachii.

Radial Nerve
Arm is kept on the side of trunk. Radial nerve is marked 
both on anterior and posterior aspects of the arm (Fig. 11.5).
•	 Point A: At the lateral wall of axilla at its lower limit.
•	 Point B: Junction of point of upper 1/3rd and lower 

2/3rd of line joining deltoid tuberosity to lateral 
epicondyle of humerus.

•	 Point C: Infront of the elbow, just below the lateral 
epicondyle of humerus, where it divides into 
superficial and posterior interosseous (deep) branch. 
Join points A and B across back of arm and points B 
and C on front of arm.

Axillary Nerve
•	 Point A: At tip of acromion process of scapula (Fig. 11.6).
•	 Point B: At the insertion of deltoid muscle.
•	 Join points A and B.
•	 Point C: Midpoint of the line A–B.
•	 Point D: 2 cm above point C.

Draw a horizontal line of 3 cm along point D. This line 
represents the axillary nerve.

Ulnar Nerve
•	 Point A: On the posterior wall of axilla at its lower 

limit where pulsations of axillary artery are felt in the 
living (Fig. 11.7).

•	 Point B: At the middle of the medial border of the 
arm.

•	 Point C: Behind the base of the medial epicondyle of 
the humerus.

Join points A and B on anterior aspect of arm.
Join points B and C on posterior aspect of arm.

ARTERIES AND NERVES IN FOREARM AND HAND

Radial Artery
In the Forearm
Radial artery is marked by joining the following points:
•	 Point A: In front of the elbow at the level of the neck of 

the radius medial to the tendon of the biceps brachii 
(Fig. 11.8).

•	 Point B: At the wrist between the anterior border of 
the radius and the tendon of the flexor carpi radialis 
(Fig. 11.8).

Its course is curved with a gentle convexity to the 
lateral side.

Fig. 11.4:  Surface marking of musculocutaneous nerve Fig. 11.6:  Surface marking of axillary nerve

Fig. 11.5:  Surface marking of radial nerve in arm Fig. 11.7:  Surface marking of ulnar nerve
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At the Wrist
Radial artery is marked by joining the following points 
(Fig. 11.8):
•	 Point C: Point in the anatomical snuffbox
•	 Point D: Point at the proximal end of the first 

intermetacarpal space.
•	 Joint point C and D with lateral convexity to mark 

the radial artery.
•	 Clinical utility:

	– Radial artery pulsation: Radial artery is palpated 
in the lower part of forearm against the anterior 
surface of lower end of radius lateral to the tendon 
of flexor carpi radialis.

	– Incision to dissect out radial artery for coronary 
artery bypass grafting (CABG): Radial artery is 
useful to bypass the blockage site of coronary artery.

	– Arterial blood sample: The radial artery may be 
used to draw arterial blood for blood gas analysis.

Ulnar Artery
Ulnar artery is marked by joining the following three 
points.
•	 Point A: In front of the elbow at the level of the neck of 

the radius medial to the tendon of the biceps brachii 
(Fig. 11.6).

•	 Point E: At the junction of the upper one-third and 
lower two-thirds of the medial border of the forearm 
(lateral to the ulnar nerve) (Fig. 11.6).

•	 Point F: Lateral to the pisiform bone (Fig. 11.6). Thus, 
the course of the ulnar artery is oblique in its upper 
1/3rd, and vertical in its lower 2/3rd. The ulnar nerve 
lies just medial to the ulnar artery in the lower 2/3rd 
of its course. The ulnar artery continues in the palm 
as the superficial palmar arch (Fig. 11.8).

Superficial Palmar Arch
•	 Point 1: Just lateral to pisiform bone (Fig. 11.9).
•	 Point 2: Medial to hook of hamate.
•	 Point 3: Distal border of thenar eminence.

The convexity of arch is directed towards the finger.

Deep Palmar Arch
Deep palmar arch is formed as the direct continuation 
of the radial artery. It has a slight convexity towards 
the fingers.
•	 Point 4: At proximal part of 1st dorsal intermetacarpal 

space (Fig. 11.9).
•	 Point 5: Just distal to hook of hamate. It is marked by a 

slightly convex line, 4 cm long, just distal to the hook 
of the hamate bone.
The deep palmar arch lies 1.2 cm proximal to the 

superficial palmar arch across the metacarpals, immedia
tely distal to their bases. The deep branch of ulnar nerve 
lies in its concavity.

Ulnar Nerve
Ulnar nerve is marked by joining the following two 
points.
•	 Point C: On the back of the base of the medial 

epicondyle of the humerus (Fig. 11.7).
•	 Point D: Lateral to the pisiform bone.

In the lower two-thirds of the forearm, the ulnar nerve 
lies medial to the ulnar artery (Fig. 11.7).

Fig. 11.8:  Surface marking of radial and ulnar arteries

Fig. 11.9:  Surface marking of superficial and deep palmar arches
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In the Hand
Ulnar nerve lies superficial to the medial part of flexor 
retinaculum and medial to ulnar vessels where it divides 
into superficial and deep branches (Fig. 11.7).

The superficial branch supplies medial 1½ digits, 
including their nail beds. The deep branch passes 
backwards between pisiform and hook of hamate to lie 
in the concavity of the deep palmar arch.

Median Nerve
In the Forearm
Median nerve is marked by joining the following two 
points.
•	 Point 1: Medial to the brachial artery at the bend of 

the elbow (Fig. 11.10).
•	 Point 2: In front of the wrist (over the tendon of the 

palmaris longus) or 1 cm medial to the tendon of the 
flexor carpi radialis (Fig. 11.10).

In the Hand
Median nerve enters the palm by passing deep to flexor 
retinaculum, immediately below which it divides into 
lateral and medial branches. Lateral branch supplies 
the three muscles of thenar eminence and gives two 
branches to the thumb, and one to lateral side of index 
finger including 1st lumbrical muscle. Medial branch 
gives branches for the adjacent sides of index, middle, 
and ring fingers including 2nd lumbrical muscle. The 
lateral 3½ nail beds are also supplied.

Radial Nerve
In the Forearm
Superficial branch of radial nerve is marked by joining 
the following three points.
•	 Point 1: 1 cm lateral to the biceps tendon just below 

the level of the lateral epicondyle (Fig. 11.11).
•	 Point 2: At the junction of the upper two-thirds and 

lower one-third of the lateral border of the forearm 
just lateral to the radial artery.

•	 Point 3: At the anatomical snuffbox.
The nerve is vertical in its course between points 

1 and 2. At the second point, it inclines backwards to 
reach the snuffbox. The nerve is closely related to the 
lateral side of the radial artery only in the middle one-
third of the forearm. The nerve turns towards the back 
of forearm. Then it lies in the anatomical snuffbox to 
descend on the back of hand.

Posterior Interosseous Nerve/Deep Branch of 
Radial Nerve
It is marked by joining the following three points.
•	 Point 1: 1 cm lateral to the biceps brachii tendon just 

below the level of the lateral epicondyle (Fig. 11.12).
•	 Point 2: At the junction of the upper 1/3rd and lower 

2/3rd of a line joining the middle of the posterior 
aspect of the head of the radius to the dorsal tubercle 
at the lower end of the radius (Lister’s tubercle).

Fig. 11.10:  Surface marking of median nerve in forearm and hand

Fig. 11.11:  Surface marking of superficial branch of radial nerve

Fig. 11.12:  Surface marking of posterior interosseous nerve

•	 Point 3: On the back of the wrist 1 cm medial to the 
dorsal tubercle.
Posterior interosseous nerve supplies the muscles of 

posterior aspect of the forearm.
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JOINTS

Shoulder Joint
The anterior margin of the glenoid cavity corresponds to 
the lower half of the shoulder joint. It is marked by a line 
3 cm long drawn downwards from a point just lateral 
to the tip of the coracoid process. The line is slightly 
concave laterally.

Elbow Joint
The joint line is situated 2 cm below the line joining the 
two epicondyles, and slopes downwards and medially. 

This slope is responsible for the carrying angle.

Wrist Joint
The joint line is concave downwards and is marked by 
joining the styloid processes of the radius and ulna.

RETINACULA

Flexor Retinaculum
Flexor retinaculum is marked by joining the following 
four points.
1.	 Pisiform bone
2.	 Tubercle of the scaphoid bone
3.	 Hook of the hamate bone (Fig. 11.13)
4.	 Crest of the trapezium.

The upper border is obtained by joining the first and 
second points, and the lower border by joining the third 
and fourth points. The upper border is concave upwards, 
and the lower border is concave downwards.
Clinical utility: Flexor retinaculum and carpal bones 
together form carpal tunnel. It holds the long flexor 
tendons in place. Compression of median nerve in this 
tunnel causes carpal tunnel syndrome.

Extensor Retinaculum
Extensor retinaculum is an oblique band directed 
downwards and medially, and is about 2 cm broad 
(vertically) (Fig. 11.14). Laterally, it is attached to the 
lower salient part of the anterior border of the radius, 
and medially to the medial side of the carpus (pisiform 
and triquetral bones) and to the various ridges on the 
back of lower end of radius. It is not attached to ulna.

Clinical utility: Extensor retinaculum holds the long 
extensor tendons and their synovial sheaths in place. It 
needs to be excised to release the pressure of inflamed 
synovial sheaths in De Quervain’s tenosynovitis.

SYNOVIAL SHEATHS OF THE FLEXOR TENDONS

Common Flexor Synovial Sheath (Ulnar Bursa)
Above the flexor retinaculum (or lower transverse 
crease of the wrist), it extends into the forearm for about 
2.5 cm. Here its medial border corresponds to the lateral 
edge of the tendon of the flexor carpi ulnaris, and its 
lateral border corresponds roughly to the tendon of the 
palmaris longus.

Ulnar bursa becomes narrower behind the flexor 
retinaculum and broadens out below it.

Most of it terminates at the level of the upper transverse 
crease of the palm, but the medial part is continued up to 
the distal transverse crease of the little finger.

Synovial Sheaths for the Tendon of Flexor Pollicis 
Longus (Radial Bursa)
Radial bursa is a narrow tube which is coextensive with 
the ulnar bursa in the forearm and wrist. Below the 
flexor retinaculum, it is continued into the thumb up to 
its distal crease.

Digital Synovial Sheaths
The synovial sheaths of the flexor tendons of the index, 
middle, and ring fingers extend from the necks of the 
metacarpal bones (corresponding roughly to the lower 
transverse crease of the palm) to the bases of the terminal 
phalanges.

Competency:
AN13.5  Identify the bones and joints of upper limb seen in 
anteroposterior and lateral view radiographs of shoulder region, 
arm, elbow, forearm, and hand.

RADIOLOGICAL ANATOMY OF UPPER LIMB

In the case of the limbs, plain radiography is mainly 
required. For complete information, it is always 
advisable to have anteroposterior (AP) as well as lateral Fig. 11.13:  Surface marking of flexor retinaculum of upper limb

Fig. 11.14:  Surface marking of extensor retinaculum of upper 
limb
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views; and as far as possible radiographs of the opposite 
limb should be available for comparison. The skeleton, 
owing to its high radiopacity, forms the most striking 
feature in plain skiagrams. In general, the following 
information can be obtained from plain skiagrams of 
the limbs.
1.	 Fractures are seen as breaks in the surface continuity 

of the bone. A fracture line is usually irregular and 
asymmetrical. An epiphyseal line of an incompletely 
ossified bone, seen as a gap, should not be mistaken 
for a fracture: It has regular margins and is bilaterally 
symmetrical. Supernumerary or accessory bones are 
also symmetrical.

2.	 Dislocations are seen as deranged or distorted relations 
between the articular bony surfaces forming a joint.

3.	 Below the age of 25 years, the age of a person can be 
determined from the knowledge of ossification of the 
bones.

4.	 Certain deficiency diseases like rickets and scurvy can 
be diagnosed.

5.	 Infections (osteomyelitis) and growths (osteoma, 
osteoclastoma, osteosarcoma, etc.) can be diagnosed. 
A localised rarefaction of a bone may indicate an 
infection.

6.	 Congenital absence or fusion of bones can be seen.

Reading Plain Skiagrams of Limbs
1.	 Identify the view of the picture, anteroposterior (AP) 

or lateral. Each view shows a specific shape and 
arrangement of the bones. 

2.	 Identify the region and the side (right, left).
3.	 Identify all the bones and their different parts visible 

in the given radiogram. Normal overlapping and 
‘end-on’ appearances of bones in different views 
should be carefully studied.

4.	 Study the normal relations of the bones forming joints. 
The articular cartilage is radiolucent and does not cast 
any shadow. The radiological ‘joint space’ indicates 

the size of the articular cartilages. Normally, the joint 
space is about 2–5 mm in adults.

5.	 Study the various epiphyses visible in young bones 
and try to determine the age of the person concerned. 

Shoulder
	 A.	 The following are seen in an AP view of the shoulder 

(Fig. 11.15).
	 1.	 The upper end of the humerus, including 

the head, greater and lesser tubercles and 
intertubercular sulcus.

	 2.	 The scapula, including the glenoid cavity, 
coracoid (seen end-on), acromion process, its 
lateral, medial and superior borders, and the 
superior and inferior angles. The suprascapular 
notch may be seen.

	 3.	 The clavicle, except for its medial end.
	 4.	 Upper part of the thoracic cage, including the 

upper ribs.
	 B.	 Study the normal appearance of the following joints.
	 1.	 Shoulder joint: The glenoid cavity articulates only 

with the lower half of the head of the humerus 
(when the arm is in the anatomical position). The 
upper part of the head lies beneath the acromion 
process. The greater tuberosity forms the lateral 
most bony point in the shoulder region.

	 2.	 Acromioclavicular joint.
	 C.	 Note the epiphyses, if any, and determine the 

age with the help of ossifications described with 
individual bones.

Elbow
	 A.	 Identify the following bones in an AP and lateral 

views of the elbow (Figs 11.16a and b).
	 1.	 The lower end of humerus, including the medial 

and lateral epicondyles, the medial and lateral 
supracondylar ridges, trochlea, the capitulum 
and the olecranon fossa.

Fig. 11.15:  Anteroposterior view of the shoulder joint



11

169

	 2.	 The upper end of the ulna, including the 
olecranon and coronoid processes.

	 3.	 The upper end of the radius including its head, 
neck, and tuberosity.

	 B.	 Study the normal appearance of the following joints 
in AP view.

	 1.	 Elbow joint
	 2.	 Superior radioulnar joint
	 C.	 Note the olecranon and coronoid processes in a 

lateral view of the elbow (Figs 11.16a and b).
	 D.	 Note the epiphyses (if any) and determine the 

age with the help of ossifications described with 
individual bones.

Hand
	 A.	 Identify the following bones in an AP skiagram 

(Fig. 11.17).
	 1.	 The lower end of the radius with its styloid 

process.
	 2.	 The lower end of the ulna with its styloid 

process.
	 3.	 The eight carpal bones. Note the overlapping 

of the triquetral and pisiform bones; and of the 
trapezium with the trapezoid. Also, identify 
the tubercle of the scaphoid and the hook of the 
hamate.

	 4.	 The five metacarpal bones
	 5.	 The fourteen phalanges
	 6.	 The sesamoid bones present in relation to the 

thumb, and occasionally in relation to the other 
fingers.

	 B.	 Study the normal appearance of these joints.
	 1.	 The wrist joint
	 2.	 The inferior radioulnar joint 
	 3.	 The intercarpal, carpometacarpal, metacarpo

phalangeal, and interphalangeal joints.

Figs 11.16a and b:  Radiographs of elbow region: (a) AP view and (b) lateral view

	 C.	 Note the following bones in a lateral skiagram.
	 1.	 Lunate
	 2.	 Scaphoid
	 3.	 Capitate
	 4.	 Trapezium
	 D.	 Note the epiphyses and other incomplete ossifica

tions and determine the age with the help of 
ossifications described with individual bones.

Fig. 11.17:  Anteroposterior view of the hand

1.	Clinical testing of muscles of upper limb
2.	Tracings of radiographs of upper limb
3.	Clinical integration of radiographs of upper limb
4.	Age determination using radiograph of hand
5.	Comparison of upper and lower limbs
6.	Further reading





MAJOR NERVES OF UPPER LIMB

The upper limb is supplied by major five nerves arising 
from the brachial plexus in addition to other smaller 
nerves:
1.	 Axillary nerve
2.	 Musculocutaneous nerve
3.	 Radial nerve
4.	 Median nerve
5.	 Ulnar nerve.

Most of the nerves course through different regions 
of the upper limb and have been described in parts in 
the respective regions. The course of the entire nerve, 
branches and clinical aspects has been described briefly 
in this annexure (Fig. A1.1a).

MUSCULOCUTANEOUS NERVE

Musculocutaneous nerve is so named as it supplies 
muscles of front of arm and skin of lateral side of 
forearm. This nerve rarely gets injured.

Root Value
Ventral rami of C5–C7 segments of spinal cord.

Course
Axilla and Arm
Musculocutaneous nerve is a branch of the lateral cord 
of brachial plexus, lies lateral to axillary and upper part 
of brachial artery. It supplies coracobrachialis, pierces 
the muscle to lie in the intermuscular septum between 
biceps brachii and brachialis muscles, both of which are 
supplied by this nerve (see Plate 8.3 and A1.1).

Forearm
About 2.5 cm above the crease of elbow, it becomes 
cutaneous by piercing the deep fascia. The nerve is 
called the lateral cutaneous nerve of forearm which 
supplies skin of lateral side of forearm both on the front 
and back.

Branches
Muscular:	 Coracobrachialis
	 Biceps brachii
	 Brachialis (large medial part) (Fig. A1.1)
Cutaneous:	 Lateral side of forearm (both on the front 

and the back).
Articular:	 Elbow joint.

Features of the musculocutaneous nerve injury are 
described in Fig. A1.2.

AXILLARY OR CIRCUMFLEX NERVE

Axillary nerve is called axillary as it runs through the 
upper part of axilla though it does not supply any 
structure there. It is called circumflex nerve as it courses 
around the surgical neck of humerus (see Fig. 6.3) to 
supply the prominent deltoid muscle.

Root Value
Ventral rami of C5, C6 segments of spinal cord.

Course
Axilla
Axillary or circumflex nerve is the smaller terminal 
branch of posterior cord seen in the axilla (see Fig. 4.14).

Quadrangular Space
The nerve passes backwards through the quadrangular 
space (bounded by subscapularis above, teres major 
below, long head of triceps brachii medially and surgical 
neck of humerus laterally) (see Fig. 6.9). Here it lies below 
the capsule of the shoulder joint.

Surgical Neck of Humerus
Then it passes behind the surgical neck of humerus 
where it divides into anterior and posterior divisions 
(Fig. A1.1).

Branches
The branches of axillary nerve are presented in Table A1.1.

1
Major Nerves and 

Arteries of Upper Limb
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Fig. A1.1:  Brachial plexus and muscular branches of the main nerves

Fig. A1.2:  Musculocutaneous nerve injury

TABLE A1.1:  Branches of axillary nerve

Trunk Anterior division Posterior division

Muscular — Deltoid (most part) Deltoid (posterior part) and teres minor. The nerve to teres minor 
is characterised by the presence of a pseudoganglion

Cutaneous — — Upper lateral cutaneous nerve of arm

Articular and vascular Shoulder joint — To posterior circumflex humeral artery



A1

173
CLINICAL ANATOMY
Axillary nerve injury:
Paralysis of deltoid (Weakness of abduction of arm up to 
90° and loss of rounded contour of shoulder)
Sensory loss over lower half of deltoid—Regimental 
badge anaesthesia

RADIAL NERVE

Radial nerve is the thickest branch of brachial plexus.

Root Value
Ventral rami of C5–C8, T1 segments of spinal cord (see 
Fig. 4.14).

Course
Axilla
Radial nerve lies against the muscles forming the posterior 
wall of axilla, i.e. subscapularis, teres major distance in 
arm behind brachial artery. Then, it enters in the lower 
triangular space between teres major, long head of triceps 
brachii and shaft of humerus. It gives two muscular and 
one cutaneous branches in the axilla (Fig. A1.1).

Radial Groove
Radial nerve enters through the lower triangular space into 
the radial groove/sulcus, where it lies between the lateral 
and medial heads of triceps brachii along with profunda 
brachii vessels (see Plate 6.4). Long and lateral heads form 
the roof of the radial sulcus. It leaves the sulcus by piercing 
the lateral intermuscular septum. In the sulcus, it gives 
three muscular and two cutaneous branches.

Front of Arm
The radial nerve descends on the lower and lateral side 
of front of arm deep in the interval between brachialis 
on medial side and brachioradialis with extensor carpi 

radialis longus on the lateral side to reach capitulum of 
humerus.

Cubital Fossa
The nerve enters the lateral side of cubital fossa. There the 
radial nerve terminates by dividing into superficial and deep 
branches (see Fig. 8.16). The deep branch supplies extensor 
carpi radialis, brevis and supinator. Then, it courses 
between two heads of supinator to reach back of forearm.

Front of Forearm
The superficial branch leaves the cubital fossa to enter 
lateral side of front of forearm, accompanied by the 
radial vessels in its upper 2/3rd. At the junction of upper 
2/3rd and lower 1/3rd, the superficial branch turns 
laterally to reach the posterolateral aspect of forearm.

Wrist and Dorsum of Hand
The superficial branch descends till the “anatomical 
snuffbox” to reach dorsum of hand, where it supplies 
skin of lateral half of dorsum of hand and lateral 3½ digits 
till distal interphalangeal joints (see Figs 7.1b and 9.45).

Back of Forearm and Wrist
The deep branch of radial nerve enters the back of 
forearm, where it supplies the muscles mentioned 
in Table A1.2. Lower down it passes through the 4th 
compartment under the extensor retinaculum to reach the 
back of wrist where it ends in a pseudoganglion, branches 
of which supply the neighbouring joints (see Fig. 9.51).

Branches of Radial Nerve
The branches of radial nerve are presented in Table A1.2.

Branches of deep division of radial nerve are shown 
in Table A1.3.

Branches of superficial division of radial nerve are 
shown in Table A1.4.

Features of the radial nerve injury are described in 
Fig. A1.3.

Fig. A1.3:  Radial nerve injury
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TABLE A1.3:  Branches of deep division of radial nerve

Cubital fossa Back of forearm Wrist

Muscular Extensor carpi radialis brevis
Supinator

Abductor pollicis longus
Extensor pollicis brevis
Extensor pollicis longus
Extensor digitorum
Extensor indicis
Extensor digiti minimi
Extensor carpi ulnaris

—

Articular — — To inferior radioulnar, wrist and 
intercarpal joints

TABLE A1.4:  Branches of superficial division of radial nerve

Forearm Anatomical snuffbox and dorsum of hand

Cutaneous and vascular Lateral side of forearm and radial vessels Skin over anatomical snuffbox, lateral half of dorsum of hand and 
lateral 3½ digits till their distal interphalangeal joints

Articular — To wrist joint, 1st carpometacarpal joint, metacarpophalangeal 
and interphalangeal joints of the thumb, index and middle fingers

TABLE A1.2:  Branches of radial nerve

Axilla Radial sulcus Lateral side of arm

Muscular Long head of triceps brachii
Medial head of triceps brachii

Lateral head of triceps brachii
Medial head of triceps brachii
Anconeus

Brachioradialis
Extensor carpi radialis longus
Lateral part of brachialis (proprioceptive)

Cutaneous Posterior cutaneous nerve of arm Posterior cutaneous nerve of forearm 
Lower lateral cutaneous nerve of arm

—

Vascular To profunda brachii artery —

Terminal — — Superficial and deep or posterior 
interosseous branches

MEDIAN NERVE

Median nerve is called median as it runs in the median 
plane of the forearm.

Root Value
Ventral rami of C5–C8, T1 segments of spinal cord.

Course
Axilla
Median nerve is formed by two roots, lateral root from 
lateral cord (C5–C7) and medial root from medial cord 
(C8, T1) of brachial plexus. Medial root crosses the 
axillary artery to join the lateral root. The median nerve 
runs on the lateral side of axillary artery (see Plate 8.4).

Arm
Median nerve continues to run on the lateral side of 
brachial artery till the middle of arm, where it crosses 
in front of the artery, passes anterior to elbow joint into 
the cubital fossa (see Plate 8.4 and A1.1).

Cubital Fossa
Median nerve lies most medial in the cubital fossa. It 
gives three branches to flexor muscles of the forearm. 

It leaves the fossa by passing between two heads of 
pronator teres (see Figs 8.16 and 8.17).

Forearm
Median nerve enters the forearm and lies in the centre of 
forearm. It lies deep to fibrous arch of flexor digitorum 
superficialis on the flexor digitorum profundus. Adheres 
to deep surface of flexor digitorum superficialis, leaves 
the muscle, along its lateral border (Plate 9.3). Lastly, it 
is placed deep and lateral to palmaris longus.

Flexor Retinaculum
Median nerve lies deep to flexor retinaculum to enter 
palm (see Plate 9.7).

Palm
Median nerve lies medial to the muscles of thenar 
eminence, which it supplies. It also gives cutaneous 
branches to lateral 3½ digits and their nail beds including 
skin of distal phalanges on their dorsal aspect.

Branches of Median Nerve
The branches of median nerve are presented in Table A1.5.

Features of the median nerve injury are described in 
Fig. A1.4.
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ULNAR NERVE

Ulnar nerve is named so as it runs along the medial or 
ulnar side of the upper limb.

Root Value
Ventral rami of C8 and T1. It also gets fibres of C7 from 
the lateral root of median nerve (see Fig. 4.14).

Course
Axilla
Ulnar nerve lies in the axilla between the axillary vein 
and axillary artery on a deeper plane.

Arm
Ulnar nerve lies medial to brachial artery. Runs down
wards with the brachial artery in its proximal part (see 
Fig. 8.7). At the middle of arm, it pierces the medial 
intermuscular septum to lie on its back and descends 
on the back of medial epicondyle of humerus where it 
can be palpated. Palpation causes tingling sensations 
(see Fig. 8.12a). That is why humerus is called ‘funny 
bone’.

Forearm
Ulnar nerve enters the forearm by passing between two 
heads of flexor carpi ulnaris. There it lies on medial part 

Fig. A1.4:  Median nerve injury

TABLE A1.5:  Branches of median nerve

Axilla and arm Cubital fossa Forearm Palm

Muscular Pronator teres in 
lower part of arm

Flexor carpi radialis
Flexor digitorum 
superficialis
Palmaris longus

Anterior interosseous which 
supplies: Lateral half of flexor 
digitorum profundus, pronator 
quadratus, and flexor pollicis 
longus

Recurrent branch for abductor 
pollicis brevis, flexor pollicis 
brevis, opponens pollicis.
1st and 2nd lumbricals from 
the digital nerves

Cutaneous — — Palmar cutaneous branch for lateral 
2/3rd of palm

Two digital branches to lateral 
and medial sides of thumb
One to lateral side of index 
finger
Two to adjacent sides of index 
and middle fingers
Two to adjacent sides of 
middle and ring fingers. These 
branches also supply dorsal 
aspects of distal phalanges of 
lateral 3½ digits including nail 
beds (Fig. A1.2)

Articular and 
vascular

Gives sympathetic 
fibres to axillary and 
brachial arteries

Elbow joint Gives sympathetic fibres to radial 
and ulnar arteries

Gives articular branches to 
joints of hand
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of flexor digitorum profundus. Ulnar nerve is not a content 
of cubital fossa.

It is accompanied by the ulnar artery in lower 2/3rd 
of forearm.

It gives two muscular and two cutaneous branches 
(Table A1.4 and Fig. A1.1).

Flexor Retinaculum
Finally, it lies on the medial part of flexor retinaculum to 
enter palm. At the distal border of retinaculum, the nerve 
divides into its superficial and deep branches.

Palm
Superficial branch supplies palmaris brevis and gives 
digital branches to medial 1½ digits including medial 1½ 
nail beds till the distal interphalangeal joints (Fig. A1.2).

Deep branch supplies most of the intrinsic muscles of 
the hand. At first, it supplies three muscles of hypothenar 
eminence. Running in the concavity of deep palmar 
arch, it gives branches to 3rd and 4th lumbricals from 
deep aspect; all dorsal and palmar interossei to end in 
adductor pollicis (Table A1.5). Since it supplies intrinsic 
muscles of hand responsible for finer movements, this 
nerve is called ‘musician’s nerve’.

Branches
The branches of ulnar nerve are presented in Table A1.6 
and Fig. A1.1.

CLINICAL ANATOMY
•	 Features of the ulnar nerve injury are described in 

Fig. A1.5.

•	 Ulnar paradox: If ulnar nerve is injured at the elbow, 
the clawing of the fingers is less, because medial half 
of flexor digitorum profundus (flexor of proximal and 
distal interphalangeal joints) also gets paralysed. If 
ulnar nerve is injured at wrist, the clawing of the fingers 
is more as intact flexor digitorum profundus flexes the 
digits more. Thus, if lesion is proximal (near elbow), 
clawing is less. On the contrary, if lesion is distal 
(near wrist), clawing is more. This is called ‘action of 
paradox’/ulnar paradox.

•	 Complete claw hand: If both ulnar and median 
nerves get paralysed, there is complete claw hand 
(see Fig. 9.40).

•	 Table A1.7 shows the comparison between injuries of 
median and ulnar nerves at the wrist.

SYMPATHETIC INNERVATION

1.	 The sympathetic innervation of the upper limb is 
derived from the upper six thoracic segments of the 
spinal cord. The fibres arise from the lateral horn cells 
and come out with the ventral roots as preganglionic 
(white rami) fibres. These fibres ascend in the 
sympathetic chain to their appropriate ganglia for 
relay. 

2.	 The postganglionic (grey rami) fibres emerge from 
the middle and inferior cervical and the first thoracic 
(stellate) sympathetic ganglia, and join the five roots 
(C5–C8, T1) of the brachial plexus.

3.	 The blood vessels to the skeletal muscles are dilated by 
the sympathetic activity. To the skin, however, these 
nerves are vasomotor, sudomotor and pilomotor.

TABLE A1.6:  Branches of ulnar nerve

Forearm Hand (see Fig. 9.31)

Muscular Medial half of flexor digitorum profundus
Flexor carpi ulnaris

Superficial branch—palmaris brevis
Deep branch—muscles of hypothenar eminence, medial 
two lumbricals, 4–1 dorsal interossei and 4–1 palmar 
interossei and adductor pollicis. May supply deep head 
of flexor pollicis brevis (see Fig. 9.31)

Cutaneous/digital Dorsal cutaneous branch for medial half of dorsum of 
hand. Palmar cutaneous branch for medial one-third of 
palm. Digital branches to medial 1½ fingers, nail beds 
and dorsal aspects of distal phalanges

––

Vascular/articular Also supplies digital vessels and joints of medial side 
of hand

TABLE A1.7:  Comparison of injury of median and ulnar nerves at wrist

Injury to median nerve at wrist Injury to ulnar nerve at wrist

Loss of thenar eminence Loss of hypothenar eminence

Normal fist making by 4th, 5th digits Clawing of 4th and 5th digits

Lagging behind of 2nd and 3rd digits in fist making Slight clawing of 2nd and 3rd digits Gutters seen in palm

Sensory loss over lateral 3½ digits Sensory loss over medial 1½ digits

Loss of pronation of forearm Loss of adduction of 2nd, 4th and 5th digits

Loss of opposition of thumb Loss of abduction of 2nd–4th digits
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MAJOR ARTERIES OF UPPER LIMB

The upper limb is supplied by the axillary artery. The 
brief of the major arteries of the upper limb and their 
branches have been tabulated in Table A1.6. For the 
detailed course, relations and applied aspects of these 
arteries, refer corresponding chapters.

Fig. A1.5:  Ulnar nerve injury

TABLE A1.6:  Arteries of upper limb

Artery Origin, course and termination Branches

Axillary artery
(see Figs 4.6 and A1.3)

Starts at the outer border of first rib as continuation 
of subclavian artery, runs through axilla and 
continues as brachial artery at the lower border of 
teres major muscle

1st part: Superior thoracic artery
2nd part: Thoracoacromial trunk
a.  Pectoral
b.  Acromial
c.  Clavicular
d.  Deltoid branches
Lateral thoracic artery
3rd part: Subscapular artery
a.  Circumflex scapular artery
Anterior circumflex humeral artery
a.  Ascending branch
Posterior circumflex humeral artery

Brachial artery 
(see Fig. 8.8)

Starts at the lower border of teres major as 
continuation of axillary artery. Runs on anterior 
aspect of arm and ends by dividing into radial and 
ulnar arteries at neck of radius in the cubital fossa

1.	Profunda brachii artery
	 a.	 Deltoid (ascending) branch
	 b.	 Nutrient artery to humerus
	 c.	 Numerous muscular branches
	 d.	 Anterior descending (radial collateral) artery
	 e.	 Posterior descending (middle collateral) artery
2.	Superior ulnar collateral artery
3.	Inferior ulnar collateral artery
4.	Nutrient artery to humerus
5.	Unnamed muscular arteries
6. Ulnar artery
7.	Radial artery

1.  Embryology of the upper limb
2.  Clinical terms
3.  Further reading
4.  Viva voce questions

(Contd.)
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TABLE A1.6:  Arteries of upper limb  (Contd.)

Artery Origin, course and termination Branches

Radial artery 
(see Fig. 9.8):

Starts as smaller branch of brachial artery, lies on 
the lateral side of forearm, then in the anatomical 
snuffbox to reach the palm, where it continues as 
deep palmar arch

1.	Muscular branches
2.	Radial recurrent branch
3.	Anterior (palmar) carpal branch
4.	Posterior (dorsal) carpal branch
5.	Superficial palmar branch – completes superficial 

palmar arch
6.	First dorsal metacarpal artery
7.	Arteria princeps pollicis
8.	Arteria radialis indicis

Ulnar artery 
(see Plate 9.7)

Originates as the larger terminal branch of brachial 
artery at neck of radius. Courses first obliquely 
in upper one-third and then vertically in lower 
two-thirds of forearm. Lies superficial to flexor 
retinaculum and ends by dividing into superficial 
and deep branches

1.	Anterior and posterior ulnar recurrent arteries
2.	Common interosseous artery
	 Anterior interosseous artery
	 a.	 Muscular branches
	 b.	 Nutrient arteries to radius and ulna
	 c.	 Median artery (only 8% people) that runs with 

median nerve
	 Posterior interosseous artery 
3.	Anterior and posterior ulnar carpal branches
4.	Terminal branches
	 –	 Superficial branch – continues as superficial 

palmar arch
	 –	 Deep branch – completes deep palmar arch

Superficial palmar arch
(see Plate 9.15)

Superficial palmar arch is the continuation of 
superficial branch of ulnar artery. It begins over the 
muscles of hypothenar eminence just below the 
flexor retinaculum. In palm, it runs laterally with 
downward convexity. It is completed by superficial 
palmar branch of radial artery

1–3. Three common palmar digital arteries for 
adjacent sides of medial 3½ digits
4. One proper digital artery for medial side of little finger
5. Cutaneous branches of the skin of palm

Deep palmar arch 
(see Plate 9.15)

Deep palmar arch is the continuation of radial artery 
after it emerges in the palm between transverse 
and oblique heads of adductor pollicis muscle. It is 
completed medially by deep palmar branch of ulnar 
artery at the base of 5th metacarpal bone

1–3. Three palmar metacarpal arteries
4–6. Three perforating arteries
7. Recurrent branch to superficial palmar arch




	Front Cover
	Half Title Page
	Title Page
	Copyright
	Dedication
	Preface to the Tenth Edition
	Preface to the First Edition
	Index of Competencies
	Contents
	Section 1: Upper Limb
	1. Introduction
	2. Bones
	3. Pectoral Region
	4. Axilla
	5. Back
	6. Scapular Region
	7. Cutaneous Nerves, Superficial Veins and Lymphatic Drainage
	8. Arm
	9. Forearm and Hand
	10. Joints of Upper Limb
	11. Surface Marking and Radiological Anatomy of Upper Limb
	Appendix 1: Major Nerves and Arteries of Upper Limb

	Section 2: Thorax
	12. Introduction
	13. Bones and Joints of Thorax
	14. Walls of Thorax
	15. Thoracic Cavity and Pleurae
	16. Lungs
	17. Mediastinum
	18. Pericardium and Heart
	19. Superior Vena Cava, Aorta and Pulmonary Trunk
	20. Trachea, Oesophagus and Thoracic Duct
	21. Surface Marking and Radiological Anatomy of Thorax
	Appendix 2: Autonomic Nervous System and Arteries of Thorax

	Index
	Back Cover

