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Summary

A basic knowledge of the anatomy and the interrelationships of the structures that make up the joint is a pre-

requisite for understanding the pathomechanics of the wrist. In the paper, the anatomy (especially including

carpal ligaments) and the mechanics of wrist movements, also under load, are described.  The features of the

common wrist disorders that occur as a result of injury are also explained.
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BACk GRo und

A sta ble, mo bi le and pa in -free wrist is the key to

sa tis fac to ry hand func tion. A ba sic know led ge of the

ana to my and the in ter re la tion ships of the struc tu res

that ma ke up the jo int is a pre re qu isi te for un der stan -

ding the pa tho me cha nics of the wrist.

The term „wrist” re fers to the re gion con nec ting

the hand to the di stal fo re arm. From a func tio nal po int

of view the ra dio car pal and in ter car pal jo ints form

parts of the sa me me cha nism and will be con si de red

to ge ther he re. The com bi na tion of jo ints is ac ted on

by the sa me mu sc les to al low mo tion in three pla nes.

Mo bi li ty re qu ires the si mul ta ne ous and in ter de pen -

dent mo ve ment of in di vi du al com po nents and this

com plex me cha nism is easi ly di srup ted by in ju ry, le ad -

ing to car pal dys func tion.

AnA To my

The fol lo wing po ints will be help ful in un der stan -

ding car pal func tion and its di sor ders:

• The di stal ra dius, the trian gu lar fi bro car ti la ge

com plex (TFCC) and the un der ly ing he ad of the

ulna pro vi de a firm ba se for ra dio car pal mo tion.

The sca pho id fa cet on the di stal ra dius is el lip ti cal

and the fa cet for the lu na te is sphe ro idal.

• The tra pe zium, tra pe zo id, ca pi ta te and ha ma te

form the di stal car pal row. They are ef fec ti ve ly

a sin gle unit sin ce they are bo und to ge ther by

strong in te ros se ous li ga ments, al lo wing ve ry lit tle

mo ve ment be twe en them. This unit pro vi des a sta -

ble ba se for the me ta car pals.

• The pro xi mal car pal row, con si sting of the sca -

pho id, lu na te and tri qu etrum lies be twe en the

plat form of the di stal ra dius and TFCC and the di -

stal car pal row. Unli ke the se re la ti ve ly ri gid struc -

tu res, the bo nes of the pro xi mal car pal row

(known as the „in ter ca la ted seg ment”) chan ge po -

si tion re la ti ve to each other when the hand mo ves

re la ti ve to the fo re arm. It is im por tant to no te that

the pro xi mal car pal row has no mu sc les at ta ched

to it and the ada pti ve mo ve ment of the bo nes in

the pro xi mal row, which is es sen tial for func tion

of the wrist, de pends on the in te gri ty of the li ga -

ments at ta ched to them, or cros sing over them, as

well as the sha pes of the bo nes and the ir ar ti cu lar

sur fa ces.

CAR PAL Li GA menTS

he li ga ments of the car pus can be di vi ded in to in -

trin sic and extrin sic.

In trin sic li ga ments lie be twe en the bo nes of the

sa me car pal row. The li ga ments of the pro xi mal row

are the sca pho lu na te li ga ment (SLL) and the lu no tri -

qu etral li ga ment (LTL). The se li ga ments can each be

di vi ded in to dor sal, pro xi mal and pal mar re gions. In

the SLL the dor sal re gion is thick and stron g, whe re as

in the LTL the pal mar re gion is the stron gest [1,2].

Sto ut in ter car pal li ga ments be twe en ad ja cent bo nes

bind the tra pe zium, tra pe zo id, ca pi ta te and ha ma te

in to a re la ti ve ly im mo bi le unit.

Extrin sic li ga ments cross car pal rows. The pal mar

li ga ments are stron ger than the dor sal li ga ments. Ma -

ny dif fe rent de scrip tions of the extrin sic li ga ments

ha ve be en gi ven, sin ce they are no mo re than thic ke -

nings of the li ga men to us tis sue aro und the car pus and

are not par ti cu lar ly well de fi ned. The re are cur ren tly

tho ught to be three im por tant pal mar extrin sic li ga -

ments [3]. The ra dio sca pho ca pi ta te li ga ment is at ta -

ched to the ra dius and the ca pi ta te. It cros ses the sca -

pho id and pro vi des a ful crum aro und which the sca -

pho id can ro ta te. The other im por tant pal mar li ga -

ments are the long and short ra dio lu na te li ga ments

(Fi gu re 1). The re are two ma jor dor sal li ga ments (Fi -

gu re 2) [4]. The dor sal ra dio car pal li ga ment extends

from the di stal ra dius to at tach to the lu na te, the lu no -

tri qu etral li ga ment and the dor sal tu be ro si ty of the

tri qu etrum. The dor sal in ter car pal li ga ment extends

from the tri qu etrum to in sert in to the lu na te, the sca -

pho id and the tra pe zium.
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Fig. 1. The ma in pal mar extrin sic li ga ments. RSC: ra -

dio sca pho lu na te li ga ment. LRL: long ra dio lu na te li ga -

ment. SRL: short ra dio lu na te li ga ment
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WRiST mo ve menTS

The mo ve ments of the wrist are fle xion, exten -

sion, ra dial and ulnar de via tion, and cir cum duc tion,

which com bi nes the other mo ve ments. As has be en

no ted ear lier, the se mo ve ments in vo lve both the ra -

dio car pal jo int and the car pus.

FLe xion And exTen Sion

Ap pro xi ma te ly half of the ran ges of the se mo ve -

ments ta ke pla ce at the ra dio car pal jo int and half at

the mid car pal jo int be twe en the two rows of the car -

pus [5]. The bo nes al so shift re la ti ve to each other, as

can be de mon stra ted by dra wing the long axes of the

bo nes on la te ral ra dio gra phs (Fi gu re 3).

RA diAL And uLnAR 

de viA Tion

In ra dial de via tion the tra pe zium ap pro aches the ra -

dial sty lo id. To al low this to hap pen the sca pho id as su -

mes a mo re ho ri zon tal po si tion, sli ding smo oth ly wi -

thin its el lip ti cal fos sa at the di stal end of the ra dius (Fi -

gu re 4). In the nor mal wrist the lu na te fol lows the sca -

pho id in to fle xion. The se mo ve ments de pend on the in -

te gri ty of the car pal li ga ments, most no ta bly the SLL.

In ulnar de via tion a dor sal trans la tion of the ca pi -

ta te on the lu na te cau ses the lu na te to extend along

with the at ta ched sca pho id, which ap pe ars re la ti ve ly

much lon ger on ra dio gra phs (Fi gu re 4).

In both mo ve ments the tri qu etrum pas si ve ly fol -

lows the mo ve ments of the sca pho id and lu na te, 

al tho ugh the de gree of fle xion or exten sion of the tri -

qu etrum is less than that of the sca pho id [6].

THe WRiST un deR Lo Ad

When a for ce is ap plied across the wrist, for exam -

ple when grip ping an ob ject, a to rque or twi sting mo -

ment is ap plied to the pro xi mal row but the bo nes

stay in po si tion re la ti ve to each other pro vi ded the ir
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Fi g. 2. The ma in dor sal extrin sic li ga ments. DRC: dor sal

ra dio car pal li ga ment. DIC: dor sal in ter car pal li ga ment

Fig. 3a. The wrist in exten sion sho wing that the mo ve ment oc curs at both the ra dio car pal and mid car pal jo ints. No te

that the axes of the bo nes al so shift re la ti ve to each other. b. The wrist in fle xion
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li ga men to us con nec tions are in tact. If the bo nes we re

not con stra ined by the ir li ga men to us at tach ments the

sca pho id wo uld be for ced in to fle xion. The sha pe of

the ar ti cu la tion be twe en the ha ma te and tri qu etrum

wo uld tend to push the tri qu etrum in to exten sion. In

the nor mal car pus the exten ding for ce ac ting on the

tri qu etrum is co un ter ba lan ced by the in tact SLL and

LTL which trans mit a fle xing mo ment to the tri qu e -

trum via the lu na te (Fi gu re 5).

PA THo PHy Sio Lo Gy oF THe

WRiST

This sim ple in tro duc tion to the ana to my and func -

tio nal aspects of the ar ti cu la tions that ma ke up the

wrist al lows an expla na tion of the fe atu res of the

com mon wrist di sor ders that oc cur as a re sult of in ju -

ry. Thus it can be re adi ly ap pre cia ted that when the

SLL is rup tu red the sca pho id will as su me a ho ri zon -

tal, or fle xed, po si tion un der lo ad [7]. The for ces 

ac ting on the lu na te and tri qu etrum, which are still at -

ta ched to each other by the LTL, will mo ve them in -

to exten sion. When the LTL is rup tu red but the SLL

is in tact the sca pho id and lu na te will mo ve in to fle -

xion to ge ther and the tri qu etrum will extend.

Li ke wi se the long -term chan ges that oc cur after

in ju ry can be expla ined. Rup tu re of the SLL me ans

that the mo ve ments of the sca pho id in its el lip ti cal

fos sa at the di stal end of the ra dius are un con trol led

and in con gru ent, even tu al ly le ading to the cha rac te ri -

stic pat tern of oste oar th ri tis be twe en the sca pho id

Hooper G. The anatomy and pathophysiology of the wrist

Fig. 3b. The wrist in fle xion

Fig. 4.  The wrist in ulnar (left) and radial (right) deviation.  The change in position of the scaphoid is well seen.  Note

also the shift in position of the scaphoid and lunate relative to the distal radius
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and di stal ra dius that is se en in the wrist with sca pho -

lu na te ad van ced col lap se (SLAC wrist) [8]. In con -

trast the lu na te sits in a sphe ro idal fos sa and de spi te

its lack of at tach ment to the sca pho id the re is no in -

con gru en cy be twe en the lu na te and its fos sa when the

lu na te mo ves and hen ce oste oar th ri tis do es not oc cur.
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Fi g. 5. When for ce is trans mit ted thro ugh the car pus the re

is a ten den cy for the sca pho id to be pu shed in to fle xion and

for the tri qu etrum to extend. The in tact car pal li ga ments

pre vent the se mo ve ments oc cur ring in the nor mal wrist


