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Section 43

Carpus fx and Dx

ALS oo e |, o MOIliLY 4 Stability woses 3D sloeS > b aS el leseinl A Ll carpus s
S ligamentous w¥las! + lalgseinl K6 4 dly (oS 5 S >

0,5 Glass |, stability g motion o lgsnl o iis Advanced imaging CT/MRI/3D kinematics
]

(Bony Anatomy) _lgsenl sogsbl ()

A) Proximal Carpal Row Intercalated Segment
Scaphoid — Lunate — Triquetrum : _J.Ls

& alwly 9 PASSIVE o] G5 > g duw 05 o] 4 coufitens teNdon z» ol intercalated segment
sl Jaie CONGIUENCY (1asls § «iews 5 fOrearm . force transmission Jstws.col b o Lold 5 IS
<l extrinsic + intrinsic ligaments 4 ai.ly olgssl 4w ol alignment 4 Orientation

S3kw oo |, pisotriquetral  Jais triquetrum L 5 ol FCU tendon s sesamoid <, Pisiform

B) Distal Carpal Row
Trapezium — Trapezoid — Capitate — Hamate : L

QS e obw! transverse arch G 5 el Juate metacarpals 4
Sl e 11g1d oo S 4 trapezoid 4 Capitate
<l flexion-extension + rotation °f-—¥- ¢l ls Metacarpotrapezial joint

Ded o0 J S extrinsic flexors & extensors L.y distal row oS>
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TABLE 44-1. Extrinsic Ligaments of the Carpus

¥ S )5 B8 plail slo SKiunS my—

(Extrinsic Ligaments Table 44-1) (v

Ligament Origin Insertion{s) Comments
Transverse carpal Volar scaphoid tuberosity and Hook of hamate and pisiform Extra-articular ligament
trapezial ridge Suppons proximal carpal arch
Caontains flexor tendons
Midportion of flexor retinaculum
Radioscaphotapitate Radial styloid at the level of the Vaolar capitate Mo scaphoid attachment

scaphoid fossa

Crosses scaphoid (part of arcuate ligament) allowing rotation
Secondary stabilizer of scapholunate joint

Separate radioscaphoid ligament debated

Reinforces radial joint capsule

Radioscapholunate

Diistal radius ridge between
scaphoid and lunate fossae

Proximal scaphoid and lunate

Pedicle derived from anterior interosseous artery, radial artery, and
antenior interosseous nerve

Neurovascular supply to scapholunate 10M Weak ligament, some
consider nog a true extrinsic ligament

Longfshort radiolunate

Radial collateral

Radial styloid volar rim

Radial styloid dorsalévolar rim

Lunate (palmar hom) and
triguetrum

Scaphoid waist

Lies parallel to the radioscaphocapitate lizament
Passes anterior to proximal pole of scaphoid

Many guestion existence of collateral ligaments
Some consider it part of the REC ligament

Darsal radiocarpal

Distal radius, Lister twbercle

Lunate, lunotriquetral ligament,
triguetrum (dorsal tubercle)

Origin debated
Possible insertion scaphoid (domsal radioscaphoid ligament)
Raole in scapholunate stability

Dorsal intercarpal

Duorsoradial triguetrum

Dorsoradial groove of scaphaid

Multiple other insertions suggested (trapezium, trapezoid, lunate,

capitate]
Ulnotriquetral Palmar edge TRCC Proximalfubnar surfaces of the Proximally, minimal distinction with ulaolunate ligament
iR May have fibers attached 1o ulnar styloid
Orifice provides communication between radiocarpal and pisotriguetral
joint
Ulnolunate Palmar edge TRCC Palmar cortex of the lunate Continuous with short radiolunate ligamen:
Ulnocapitaie Ulnar head, fovea region Capitate May act as ulnar anchar for the carpus 10% insertion on capitate,

remainder arcuate ligament

Reinforces palmar region of the LT interosseous ligament

~i5 palmar/dorsal/collateral «  o.u5 - Jaie metacarpals L radius/ulna « 1, carpus o Lb, !

Palmar Extrinsic Ligaments
Radioscaphocapitate (RSC):

Aigad g0

Secondary .ass o ojl>l |, scaphoid i > — &S o yee o] &9, 5l scaphoid 4 Jlasl ga

Radioscapholunate (RSL) — Ligament of Testut:

sl e stabilizer SL joint

A5ls ces ABlg extrinsic |, o1 & wans b, neurovascular pedicle scapholunate Lol i
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Long radiolunate & Short radiolunate:

5,15 (55lge e RSC LS jo .05,ls JLas! triquetrum 4 lunate L
O, 0,5 sllgsesl ulnar translation 5l ¢ ,.Sel> o wpe ik
Radial collateral:

RSC I case Yo sl o oo o923

Ulnocarpal ligaments) Ulnotriquetral — Ulnolunate — Ulnocapitate:(
&5 o Lus ulna s TFCC
A5yl 9,5 sl g palmar stability o oge ibs
2ol Capitate 4 w4 anchor Y.z~ Ulnocapitate

Concept: Space of Poirier
.(Radial&ulnar ,,) radialy ulnar palmar ligaments ., capsular weakness a.>

D¢ e 5b yiSTas wrist dorsiflexion s
el Jb,I8 JUIS 4 lunate dislocation ... : ol cosal

Arcuate Ligament (Deltoid / Distal V)
RSC + Ulnocapitate + Triquetrocapitate + Volar scaphotriquetral ;| .55

midcarpal stability 4 capitate sl ol sling <

Dorsal Extrinsic Ligaments
<l V' S5 42 (Dorsal intercarpal (DIC) 4 (Dorsal radiocarpal (DRC)

scapholunate stability ,s zsly cooal

Intrinsic Ligaments (Table 44-2)
QLS o Jog o2 4 |, carpal bones 45 intra-articular sla LK

A) Midcarpal Intrinsics
Scaphotrapezium—trapezoid (STT):

(scaphotrapezium 4 scaphotrapezoid) asLs go
Secondary stabilizer SL.
extreme scaphoid flexion ;| s .5 4l>
Scaphocapitate:

<wl scaphoid (2.2 mm) a4 Juate bl (5 euses
midcarpal stability . s
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Triquetrocapitate & Triquetrohamate:

L WCSSRETL I PN RE PO S —

.l ulnotriquetral ligament aslsl

B) Proximal Interosseous Intrinsics
Scapholunate Interosseous Ligament (SLIOL)
.l stabilizer scapholunate joint .y, 5eee 5 0y 5558

Scapholunate: L5
stabilizer ,, 5 Lol (Dorsal) (strongest, 2—4 mm)

Palmar (thinner): stabilizer rotational
535,y 8 :Proximal/membranous (weakest)

Secondary stabilizers: STT + RSC
Tertiary: dorsal extrinsic ligaments
Lunotriquetral Ligament
244 o Interdigitate: ulnotriquetral — ulnolunate — radiolunate leextrinsic L

Palmar portion strongest
stability ulnar column ,s critical s

Scaphotriquetral
distal SL + LT ligaments slo!

DCSS (Dorsal capsule—scapholunate septum)
DIC + dorsal capsule + SL | X

stability SL articulation ,o oo _ii

C) Distal Interosseous Intrinsics
Trapeziotrapezoid — Trapeziocapitate — Capitohamate
.5,ls dorsal fibers 4 palmar Koo

Capitohamate
wlring g middle slac ,Ste 4 oYlasl L deep band <l)ls

Ol

DISI / VISI cel Ll Jobs pae — extension « s triquetrum e ls flexion 4 LLs Scaphoid
Dy (50

ol Sealio stability (¢l, carpus JS o bL, o 5 SLIOL

<l Intrinsic ligaments s iz o 5ss8 Dorsal SLIOL

.l lunate dislocation 4 dorsal perilunate J-. Space of Poirier
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Scaphocapitate strongest intrinsic to scaphoid.

5, ulnar column c.i5 s vae (2 Ulnocapitate

(proximal & distal) «;L o V-shaped system go Extrinsic palmar ligaments

(tertiary) s ls SL stability ,o vge 2a5 DIC + DRC

biomechanically insignificant except FCU force vector — ..l sesamoid Lss Pisiform

.l rotation carpus Lol ,s= Capitate

NEUROVASCULAR ANATOMY & KINEMATICS OF CARPAL FRACTURES
AND DISLOCATIONS
Neurovascular Anatomy of the Carpus

5 Bne sSmas 053 o plonl ol S5 o e 5455 B b | SIS By s el

<l (Posterior Interosseous Nerve )PIN 4 (Anterior Interosseous Nerve )AIN

slasls Jols a5 05i o JoSis Intraosseous vascular systems 4 extraosseous ;| Ju, IS 95 b >
Jiwa deep palmar arch g anterior interosseous artery «ulnar artery radial artery

palmar transverse arches g dorsal ;| SCsgegaubl ¢ aSis S lawgs Extraosseous blood supply
5 Jeb &0 « anterior interosseous arteries g ulnar dadial glo asls G ,b 5l 45 0gb oo JuSis
Sl hate K08, 4 g2,

Dorsal transverse arches

(ko S )T A Jols
e Radiocarpal arch
e Intercarpal arch
e Basal metacarpal arch
e Palmar transverse arches
: Lol

S, b (SaSs 5l e AVN s da Jb,ls° (intraosseous)  slgseul J31s piuamw (Sous s 4
Wloads aseiie ol (o8 ans ol byl 5l ls, 55 655 s atanls

AVN (Table 44-3) s slagSl

AVN (%20) YL Sz ;=1 09,5

retrograde a5 4 (single-vessel) sus 55 Slu, 95 &)l



.

L WCSSRETL I PN RE PO S —

ke
Sz Ul jgol g Wl jLiil jbosg jjy %

Scaphoid

Capitate

Lunate (20%)

scwd AVN sxies jLews retrograde supply o a0« Jlo 3590 odad jo ogasa capitate 3 Scaphoid

AVN (%80) (a2ly Sz — ¥ 09

rSlgiml S50 jg0ginll +  Lake né mlaw g0 JBlos> 5l 4385 0959 Juds 4

Trapezium
Triquetrum
Pisiform
ol 5,150 Lunate (%80)
(7.0+) bawgino Sy — ¥ 09,5
intraosseous anastomosis sg.s Juo 4
Trapezoid
Hamate

(Kinematics of Carpal Motion Pathomechanics)
Sl s o ke Sy
welw 4 caws 3l LL Jla!
Gy (55 el
S ool 3 1) (85, Gl s plad jo LS Lad>
g DU > )0 (el Jada 9o
Proximal carpal row «» Radius/Ulna ()
Scaphoid — Lunate — Triquetrum :_foLs
Extension

Ulnar deviation
.wlintercalated segment ao, !

Midcarpal joint: proximal row «» distal row(y

Flexion
Radial deviation




Carpus fx and Dx % Sy Ubjgol 9 Sl Ll jLcissg gy .

ol e LF‘SP aold

Flexion/extension = 70-70°
Radial deviation = 20°
Ulnar deviation ~ 40°
Forearm rotation: = 140°
(Carpal Kinematic Theories) Ju,l5 =5 > slo 4,k

(Jsb o3 aw) Columnar Theory ()

Radial column (mobile) *
Scaphoid — Trapezium — Trapezoid
Central column (flexion—extension column) ¢
Lunate — Capitate — Hamate
Ulnar column (rotational column) *
Triquetrum — Pisiform
Row (Oval-Ring) Theory (Y
Dgdisn @35 ol o gy a5 0,8 e a0 gl ail> S5 Iy U a5 SIS a4k
Kinesthetic Behavior of Proximal Row
Out-of-plane angulation
L, angulation l>o (JUs,S s axmis ;0 &S >, ogdle proximal row radioulnar deviation ,s
Debies b Jile (5 amio
:Radial deviation
Proximal row — flexion
(i oS >) Capitate — extension
090 oo flex sg> L orientation JLJs 4 Scaphoid
g oo Jie triquetrum « .. 5 lunate « dorsal SL ligament 3, b 5l oS > o
8l o 3l Y- -7 sg0 5 Flexion
Ulnar deviation:

Proximal row — extension
Triquetro Juass ¢helicoid) s o S
1350 00 el hamate

S oS > dorsal e 4 Distal row
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Sgi S8 Hamate

.34 €Xtension « Triquetrum

2S¢ o Proximal row ... s lunate « extension Jls! el triquetrum s >~
Central Carpal Column Theory
1l 635 0 g S Djge 4 JUS
Lunate—Capitate—-Hamate—Trapezoid—Trapezium
(lateral column) _il> _ole> feiw S5 g

Scaphoid
¢4 o lunate flexion gk 5 05,5 Joe ulnar translation restraint s « Triquetrum

y9e g oo radius—ulna o, (¢ amio 4 e anterior s trapezium .53 C>40 Trapezoid
il > - dart-thrower’s motion sl sl |, central column
Pathoanatomy of Carpal Fractures & Dislocations
S bl 5 i )
4 e g 0l o)y e 4 aXial COMPTESSION (55,0 45 Wed oo sbml sl ;5 Ygare JU,I (slocams]
D¢ o hyperextension
iondy cnl 5o
5 e )8 (tension) sS cos Palmar ligaments
35 o 1,8 shear stress s Dorsal articulations
i )1 (Koy (bl ol 5 (g ] S (SS9
odls 3)lg (55,51 ()
wyd abd ;o Ced e Hdae (¥
extrinsic / sla bl 5 Ju,I5 ;lgmeinl aix b o ol @ e lojen del high-energy ls ol
g oo INtrinsic
Slegily, — Scaphoid  Sess
(Herbert cacog) cul 0 (¢ alasd ,o deviation cus> 4 atwly 0598wl  Sunss Joo
Jlea! ol38l el oS o ygee 05480 proximal pole ;) midcarpal Jai. Ls: Radial deviation
proximal pole S.s
distal/tubercle Suss Jloas! ialp3l 4 orie 0iS oo ,9ue distal pole 5| Laie s — Ulnar deviation

L WCSSRETL I PN RE PO S —
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. x’.. i ‘55@‘

=l shear forces ;| .zt Waist fracture

.l avulsion L, compression ;| st Tubercle fracture

.2l scapholunate ligament Jlas! J avulsion ;I _i6 Ysess S>o5 Proximal pole fracture
Capitate .S

LS eSS 51 /Y1) Laid

ub o Perilunate injuries of yon el

L 5o

Scaphocapitate syndrome (\

58 seNECK KiuSls 4y e a5 capitate Lyl — o543l & radial styloid ;i 58 (55,0
Sghrotate VA«-4+° cwl Sew Proximal pole

il e Y AVN Sy, O retrograde blood supply s «

Anvil mechanism (¥

S el a5  dorsal rim radius « dorsal capitate 4,5 4 > wrist dorsiflexed L Axial load
el oo WaSE

Direct blow / crush injury (v

Lunate .S

sagittal axio s buse o hyperextension ,s Ll

hyperextension ,s

2S¢ oo lul> volar cws 4 Lunate

.S . dorsally rotate 4

S o Jane lunate fossa 4 midcarpal ;! 1, 4,5 Capitate
548 oo lunate slul> 4 e ulnar g5

Cel 7S TFCC colos g i lunate (g, ,Lzé pronated forearm L ulnar minus variance ,o
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3,15 8g>5 sagittal a=an s transverse  KinSs S, ks

ls Avulsion

SLD ,s scapholunate ligament _z:5 JJs & — Dorsal pole
perilunate dislocation ,s lunotriquetral ligament x5 — Volar pole
Kienbock disease L LLs |

. 3,ls 39> blood supply sl el lunate Soensls alie SlSKogsl

S e lcien bocle  sxiws 1) 5% ulnar minus variance

Hamate .5

LS sle St 510 sga

bl Joeo 9

($& ) Hook of hamate (\

ol 9z «S1) Sand B )3 g Sl (LA paiins 405
pisohamate ligament L..g Avulsion

Hamate body (v

High-energy

Sl iy g oyl CMC Conns! ol o el

Pisiform _S.s

o S A

FCU tendon _sLal cle « Avulsion

Triquetral-pisiform impaction

e 455

CT/MRI |, oblique views 4 jLs coul coun auskis
Trapezoid .S

. el CMC dislocation 5 Ju,I5 slacen] plo ol yon Ygore 50k
Gl 50U 138 098 oo aloul distal carpal TOW Luwg cliblo
forced flexion/extension .axial load direct trauma High-energy

Trapezium _Se.ss A



