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Functional Anatomy o f the Hand
IONE SELLARS

OPSOMMING

Sekere aspekte van die funksionele anatomie 
van die hand word beskryf. Daar word spesiale 
klem op individuele gewrigte, veral die karpo- 
metacarpale gewrig van die duim gele. Spiere 
wat verantwoordelik is vir gewrigsbewegings, 
word getabuleer en bewegings van die hand 
as geheel word kortliks bespreek.

S T R U C T U R E
The skeleton of the hand consists of  nineteen long 

bones of  varying size (Fig. 1). These are connected 
together, and to the bones of  the wrist (carpus) by 
uniaxial, biaxial and multi-axial joints. Movements of 
these joints are controlled by both intrinsic and extrinsic 
muscles of  the hand.

The blood supply to the hand comes from the deep 
and superficial pa lm ar arterial arches which are the 
terminal branches of  the radial and ulnar arteries. 
F rom  these arches branches pass into the substance of 
the hand and fingers, each artery being accompanied 
by veins. Nerves tha t  supply the hand and the muscles 
tha t contro l it, are the three major branches of  the 
brachial plexus, the radial nerve (C5678T1), the median 
nerve (C678T1) and the ulnar nerve (C78T1).

Use o f  the hand depends upon synchronized muscle 
and jo in t  action. Knowledge of  the structure and move­
ment of  each jo in t  and the muscles responsible for the 
actions tha t occur, is im portant in the understanding of 
the function of the hand. The joints and the movements 
tha t take place are described in some detail and the 
muscles responsible are considered.
JO IN T S  

1. In terphalangeal
There are nine in terphalangeal jo in ts. These are uni­

axial synovial hinge joints each with a synovial lined 
capsule, pa lm ar and collateral ligaments. Active move­
ment is confined to flexion and extension.
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SUMMARY

Aspects of the functional anatomy of the hand 
are described with special emphasis on the 
individual joints, especially the carpometacarpal 
jo int of the thumb. Muscles responsible for 
jo int movements are tabulated and movements 
of the hand as a whole are briefly discussed.

Fig. I. The skele ton  o f  the hand.

2. M etacarpophalangeal
The m etacarpophalangeal jo in ts  are biaxial. Each 

jo in t  capsule is suppo rted  collaterally by obliquely 
placed ligaments, and ventrally by a pa lm ar plate of 
dense thick fibrocartilage.1 These palmar plates or liga­
ments are grooved for the long flexor tendons, and 
interconnected by the deep transverse metacarpal liga­
ments. These transverse structures hold the metacarpal 
heads of the fingers together preventing their distraction
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during hand movements. Dorsally each extensor digi- 
torum expansion is separated from the appropriate 
jo in t  capsule by a bursa. Movement of  the m etacarpo­
phalangeal joints of  the fingers includes flexion, exten­
sion, abduction and adduction. Rotation  is dem on­
strated especially as an accessory movement during 
strong gripping actions. The metacarpophalangeal joint 
of the thum b allows less movement than is seen in the 
fingers except for rotation which can be considerable.1

3. C arpom etacarpal
The carpom etacarpal jo in ts o f the fingers connect the 

metacarpal bones with the carpus. The joints together 
with the intermetacarpal joints often share a common 
synovial cavity with the intercarpal joints. They are 
supported by palmar, dorsal and interosseus ligaments. 
Movement that occurs here is secondary to actions of 
the fingers and thumb. Slight gliding between adjacent 
larticular surfaces takes place especially during grasping 
actions as the hand moulds to the shape of the object

Fig. 2. The bones o f  the th u m b  a n d  the p o s itio n  o f  its pa lm ar  
carpom etacarpal ligam ent (x).

being held. The am oun t  of movement which occurs 
does vary, the metacarpal of  the little finger being the 
most mobile.

The carpom etacarpal jo in t o f the thum b is the most 
im portan t  jo in t  of the hand. W ithout it, opposition of 
the thum b to the fingers is lost; the power, precision 
and dexterity which is so often taken for granted would 
be greatly reduced. The carpometacarpal jo in t of  the 
thum b is described as a synovial multiaxial joint. It has 
a synovial lined fibrous capsule, distinct from those of 
the fingers.

The articular surfaces are the concavoconvex distal 
surface of trapezium and the similarly shaped base of 
the first metacarpal bone (Figs I & 2). At rest the bones 
are so placed tha t  the palmar surface of the thum b 
faces medially across the plane of  the fingers (Fig. 1). 
This position directs thum b movements which are thus 
at right angles to similar movements of  the fingers (Fig.
3).

Three ligam ents support  this joint; they are lateral, 
dorsal and palmar. The lateral ligament supports the 
radial side of the joint,  connecting trapezium and the 
base of  the metacarpal. The palmar and dorsal ligaments 
are oblique, stretching from the respective surfaces of 
the trapezium (Fig. 2). They are directed distally and 
medially to attach to the ulnar side of  the metacarpal 
bone on each surface2 anchoring this bone medially.
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This medial restriction of  the first metacarpal allows 
the lateral side of  the bone to swing across the palm in 
medial rotation  of  the thum b, which, when combined 
with flexion, causes opposition.
F U N C TIO N

The muscles responsible for isolated movement at 
individual joints are listed in Tables I and II. However, 
it is rare tha t specific movement in the hand is so 
distinctly isolated. These muscles are constantly con­

tracting and relaxing, changing the position and shape 
of  the hand to suit its situation and desired function. 
When the hand is poised to grip, muscles contract to 
spread the fingers (extension and abduction) while 
synergistic muscle action at the wrist fixes the radio­
carpal jo in t  in extension. The succession of  movements 
which then occurs is as follows: flexion of  the fingers 
begins at the metacarpophalangeal joints with contrac­
tion of  the intrinsic muscles (lumbricals and interossei) 
which move the fingers through an arc of about  90°.3

Flexor digitorum 
Profundus 

Flexor digitorum 
Superficialis 
Interossei 
Lumbricals 

L ong Extensors 
( )  assisted by

Lu.nbricals 
L ong flexors 

L ong extensors 
Dorsa l  interossei 
Pa lm ar  interossei

Table I, 
F IN G E R S

D istal interphalangeal jo in ts  
F lexion E xtension

P roxim al interphalangeal jo in ts  
F lexion E xtension

(*)

M E T A C A R P O P H A L A N G E A L  j o i n t s
F lexion E xtension A bd u ctio n

(*)

n

A dduction

Flexor pollicis 
longus 

Flexor pollicis 
brevis 

Extensor pollicis 
longus 

E xtensor pollicis 
brevis

Flexor pollicis 
brevis 

O pponens pollicis 
A bd uc to r  pollicis 

brevis
A bd uc to r  pollicis 

longus 
A dd uc to r  pollicis 
Extensor pollicis 

longus 
Extensor pollicis 

brevis

Table 2. 
T H U M B

Interphalangeal Join t 
F lexion E xtension

M etacarpophalangeal Jo in t  
F lexion E xtension

C A R P O M E T A C A R P A L  JO IN T
F lexion O pposition E xtension A bd u ctio n A dd u ctio n
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Subsequently the long flexors (flexor digitorum super- 
ficialis and profundus) contract,  causing flexion at the 
interphalangeal joints  which close the hand. Full finger 
flexion occurs with adduction to complete the tightly 
closed fist. During this action each finger tip appears to 
converge towards the scaphoid bone.4

The thum b can be opposed to each finger in turn  or 
to all the fingers together. To form  a clenched fist 
(power grip) the thum b is first extended and is then 
flexed and medially rotated. In the ‘precision gr ip ’ the 
distal pha lanx of  the thum b can be placed against any 
finger tip by contraction  of  f lexor pollicis longus. A 
more powerful grip is obtained by the added contraction 
of the adductor  pollicis muscle.

When the fingers and thum b firmly hold an object 
the metacarpals are rotated at the metacarpophalangeal 
joints by intrinsic muscle action. This rotation  allows

the fingers to  mould to the shape of the object being 
held.

The hand is one of the most active parts of  the body. 
It is capable of  amazing strength and control. Yet it is 
also the instrument of  dexterity and compassion, as 
seen in the hands of  an artist or  a musician, or even in 
the hands of those who care for the sick.
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