
Anatomy of the Hand and  

Nomenclature



 B o n y skeleton

m u s c l e s  and ligaments

ne r vou s ,  arterial and venoussystem



Ossification of bones:  

carpus

 M o s t carpal bones  

arecartilagenous at  
birth.

 E a c h  carpal bone  

ossifies from 1 centre.

C a p i t a t e  ossifies  

first and the pisiform  
last.



Ossification of bones:  

carpus

 Capi

tate

 Ham

ate

2 months

3 months

Tr ique t ra l 3

years

 L u n a t e 4 years

 S c a p h o i d   

Trapezium 4-5years  

Trapezoid



Ossification of bones:  

metacarpus

 P r i m a r y  and  

secondary centres

 p r i m a r y  at 9months  

and in order of 2nd to  
5th metacarpal upto 2  
years

 1 s t metacarpal base 

at 2-3 years



Ossification of bones:  

metacarpus

 T h u m b metacarpal  

ossifies like a phalanx

 s o m e believe 

that  thethumb 
consists of 3  
phallanges

Broom(1930): distal  

phalanx represents  
fused middle + distal  
phallanges



Ossification of bones:  

phalanges

 P r i m a r y

centre forshaft

 p r o x i m a l epiphyseal  

centre

 s h a f t s : distal8 wks

proximal 10

middle 11

 epiphyse

al: proximal

1m

middle and distal 2m





CMC Joint of the Thumb

C l a s s i c a l  saddle  

joint

 E a t o n  and  

Littler(1973) felt that  
there were 2  
apposing saddles



CMC Joint of the Thumb



2nd to 5th CMC Joints

 2 n d  to 4th are  

planar gliding joints

 5 t h is a saddle joint

F latt (1959): ‘stable  
central post of the  
hand’ for the joint  
between the capitate  
and the 3rd  
metacarpal



2nd to 5th CMC Joints

 L i m i t e d  AP gliding movement in the 2nd 

and the 3rd cmc jt.

M a x i m u m  movement between the 4th and 

the 5th metacarpal bases and the hamate.

A v e r a g e  of 20-30degrees.

Gun the r ’s  cadaveric study in 1984 showed  

8 degrees in the 4th cmc jt. And 15  
degrees in the 5th cmc joint.



2nd to 5th CMC Joints

 2  important soft  

tissue relationships to  
the cmc joints.

 M o t o r  branch 

of  theulnar nerve: 
5th  cmc joint.

 D e e p palmar arterial  

arch : 3rd cmc joint.



Intermetacarpal Joints

 D o r s a l ligament

 P a l m a r ligament

 Interrosse

ous ligament



MCP Joint of the Thumb

Condy l o i d joint

 v e r y wide ROM: 5-115 degrees

 P a l m e r  and Louis felt that theROM 

depends on the shape of the head

H a r r i s :  flat head associated 

with  lessmovt. And more prone to 
injury



MCP Joint of the Thumb

S t a t i c stabilisers:  
collateral ligaments,  
capsule, dorsal  
aponeurosis,volar  
plate

 Dynami
c 
stabilisers:

adductor   
aponeurosis



2nd to 5th MCP Joints

Condy l o i d joint

G l o b u l a r  head  

articulates with the  
reciprocal concave  
base of the proximal  
phalanx



2nd to 5 MCP Joints

Eaton(1971): Keyto 

the stability is the  
snug like  
configuration of the 3  
ligaments

 P r i m a r y stabilisers

Se conda r y stabilisers



2nd to 5 MCP Joints



2nd to 5 MCP Joints

Ex tens i on : collateral  

ligament is lax and  
the joint comtact is  
minimum

M a x i m u m  joint  

capacity: short of full  
extension



Interphalangeal Joint

U n i a x i a l  hinge joint

b i condy l a r tongue  

in groove  
appearance

Kuczynsk i :  sloppy  

hinge designed  
mainly for flexion and  
extension

 R O M : 0 to 105(120)

degrees

 7 - 1 0 degrees  

of lateral  



Interphalangeal Joint

 S a m e as the MCP 

joint

 C o r d like collateral  

ligaments

 V o l a r plate

 Metacarpogleno

idal ligament

 C a p s u l e  and 

the  longextensor
tendon



Volar Plate

 V o l a r  plate is less  

mobile in the PIP joint  
than in the MCP joint:  
Kuczynski



Interphalangeal joint:  

check rein ligaments

 ‘Swal lowtai l ’   

extensions of the of  
the volar plate which  
prevent  
hyperextension of the  
pip joint: Bowers



Interphalangeal Joint

 T h e CAM effect 

of  thePIP joint is less  
significant than that  
of the MCP joint.



Interphalangeal Joint

 T h e tension in the  

collateral ligaments is  
the same in flexion  
and extension in the  
PIP joint.



Dorsal Plate of the PIP  

Joint

 P G Slattery: J

of Hand Surg. 15
B, 1990

histological ly similar  

to the fibrocart. volar  
plate

 c o n s t a n t structure  

in 70 cadaveric  
fingers



Dorsal Plate of the

PIP  Joint

Morphological ly  

similar to the patella



Dorsal Plate of the PIP  

Joint

 F i r s t described by 

Jacob and Testut in  
1906 as

‘fibrocartilagenous  
glenoidien’



Dorsal Plate of the PIP  

Joint: functions

S t ab i l i t y  of extensor  

tendon

 a d d s to the stability  

of the PIP joint

 i n c r e a s e s  themoment  

arm of the tendon

 p r e v e n t s attrition

of the extensor
tendon in extreme
flexion

c i rcu la t ion

of the synovial



Palmar Aponeurosis

 2 layers of deep  

fascia in the hand

 d e e p :  covers the  

interrosseous muscles

super f ic ia l :   

palmaraponeurosis



Palmar Aponeurosis

Or ig ina te s  

from  thepalmaris 
longus  muscle

 f un c t i o n : improves  

grip strength and  
prevents the flexor  
tendons from  
bowstringing in the  
palm



Palmar Aponeurosis

 t h i n s out laterally

 c o n s i s t s  of  

longitudinal and  
transverse fibres

 c on t i nue s  with flexor  

tendon sheaths of the  
fingers



Palmar Aponeurosis



Midpalmar spaces of the  

hand

 3 compartments  

in the palm:

thenar  

hypothenar  

intermediate

lateral medial



Synovial sheaths of the  

palm

 F l e x o r tendons are  

surrounded by these  
sheaths

Visceral layer  

Parietal layer

•Each finger sheath is a  

double walled hollow tube  

sealed at both ends



Flexor digital sheath

Cu-l-de-sacs



Synovial sheaths of the  

palm

 3 sheaths

FPL  

FCR

FDP + FDS

(common flexor sheath)

•In 70% the sheath of

the little finger is continuos  

with the common flexor  

sheath



Synovial sheaths of the  

palm

 I n 50% there is a  

communication  
between the common  
flexor sheath and the  
sheath for the FPL at  
the wrist.



Long Flexor tendons:  

Nutrition

 Te n d o n nutrition  

synovial fluid  

vincular circulation

•Vinculum longus superficialis

•Vinculum longus profundus

•Vinculum breve superficialis

•Vinculum breve profundus

•Potenza(1963): diffusion is  

most important

•Manske: both are important



Long Flexor tendons:  

Nutrition

 V i n c u l a are 

folds of  periosteum 
carying  blood 
supply to the  
tendons

 t h e y  exit on the  

dorsum of the tendon  
and hence sutures on  
the volar aspect are  
advocated





Long Flexor tendons: nerve  

supply

 Mechanorecepto

rs and free nerve 
endings present in 
the fleoxor tendons: 
Zimny 1986

 b r a n c h  of thedigital  

nerve, accompanying  
the digital artery  
present within the  
vinculum brevis



Zones of flexor tendons:  

Verdan’s Zone System



Zones of flexor tendons:  

Verdan’s Zone System



Pulley system of the  

fingers

 5 annular and  

3 cruciate  
pulleys

 a n n u l a r :  thickerand 

prevents tendon  
bowstringing during  
flexion

 c r u c i a t e :  thinnerand 

allows the sheath to  
conform in flexion by  
approximating the  
annular pulleys.



Pulley system of the  

fingers



Pulley system of the  

fingers

 A 2 and A4 

are  themost 
important  for 
optimum  tendon
function



Significance of A1 pulley in  

RA

 L T Jager et al  
J HAND Surg.  
1993

m i n i m a l   

bowstringing

 M C P  volar  

subluxation with loss  
of terminal flexion  
(11 degrees)



Pulley system of the thumb

 3 constant pulleys:

A1 pulley  

Oblique pulley  

A2 pulley



Thenar eminence

O p p o n e n s pollicis

A b d u c t o r pollicis  

brevis

 F l e x o r  pollicis  

brevis



Hypothenar eminence

A b d u c t o r  digiti  

minimi

O p p o n e n s   

digitiminimi

 F l e x o r digiti minimi



Intrinsic muscles

Lumbr ica l s :   

origin from FDP

flexion at MCP joint  

part of extensor

apparatus

 In te r rosse i

4 palmar (PAD)

4 dorsal (DAB)



Extensor apparatus of the  

hand

 2 separate and neurologically independent  

systems:

 radial nerve innervated extrinsic  
extensors

 ulnar and median nerve innervated  
intrinsic muscles.



Extensor apparatus of the  

hand

Ex t r i n s i c  extensors arise from multiple  

muscle bellies in the forearm

 E x t . digitorum

 E x t . pollicis longus

 E x t . pollicis brevis

 E x t . indicis

 E x t . digiti minimi



Extensor apparatus of the  

hand

 K a p l a n : Ext.  

digitorum has 4  
distinct tendons

 D o y l e : Ext. digitorum  
to the little finger is  
present in less than  
50% of fingers and  
when absent it is  
replaced by  

juncturae  
tendinum of ring  
finger





Extensor apparatus of the  

hand: wrist

 6 extensor tunnels:  

5 fibrosseous and 1  
fibrous( 5th)

 E x t e n s o r retinaculum  

is a wide fibrous band  
measuring 2.9-8.4 cm  
(avg.4.9 cm)



Extensor apparatus of the  

hand: wrist

 EPB/A

PL

 ECRB/E

CRL

 E P L

 E D / E I
 E D M (fibrous tunnel)

 E C U

iii



Extensor apparatus of the  

hand: MCP joint

 C e n t r a l extensor  

tendon

 c on j o i n ed tendon  

of interrossei and  
the lumbricals

 t ransve r se   lami

na (dorsal digital  
expansion)

 s a g i t t a l  band 

of  thevolar plate



Extensor apparatus of the  

hand: MCP joint



Extensor apparatus of the  

hand: MCP joint

Con j o i n ed tendon  

is volar to the axis  
of the MCP axis of  
rotation

Interosseous:  

medialto central  
tendon

Lumbr ica l s : lateral



Extensor apparatus of

the  hand: MCP joint

 E x t e n s o r hood 

is movable





Extensor apparatus of the  

hand: pip joint

Tr i furcat ion 

of  theextensor
tendon

 c e n t r a l slip

 2 lateral bands

 l a t e r a l  bands  

dorsal to axis of PIP  
joint



Extensor apparatus of the  

hand: pip joint



Extensor apparatus of

the  hand: pip joint

 t ransverse  retinacular ligaments  

of Landsmeer( ‘link ligaments,  
1949)



Extensor apparatus of the  

hand: pip joint



Extensor apparatus of the  

hand: pip joint

 T h e  fibres are  

differentialy loaded

 i n flexion, the central  

fibres are tense

 i n

extension, the
lateral fibres
are tense



Extensor apparatus of the  

hand: dip joint

 L a t e r a l  bandsmerge  

to form a conjoint  
tendon which inserts  
at the base of the  
distal phalanx



Extensor apparatus of the  

dip joint-vascular anatomy

W a r r e n et  

al, JBJS  
1988

C r i t i c a l area  

ofavascularity  
at the  
osseotendinous  
junction



Extensor tendon: zones of  

injury- Kleinert and Verdan










