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Section 43

Carpus fx and Dx

AL oo e |y o MODIliLY 4 Stability wases DY slacs > b as el lgsecul A ol carpus s
S ligamentous w¥las! + lalgseinl Ko 4 atuly (oS 5 S >

0,5 Blas 1, stability ¢ motion o lg5isl o i Advanced imaging CT/MRI/3D kinematics
el

Bony Anatomy) _slgsew! segsbl ()

A) Proximal Carpal Row Intercalated Segment
Scaphoid — Lunate — Triquetrum :_fL

@ aiwly g passive o] b5 > — s o o] 4 cowins tendon e ol intercalated segment <,
Jais cONEruency b 5w o forearm ., force transmission Jotws.coul o LlSd 5 IS5
.l extrinsic + intrinsic ligaments « ai.ly ool 4w ol alignment 4 Orientation

S5l e |, pisotriquetral Jaie triquetrum L 5 <ol FCU tendon ,s sesamoid s, Pisiform

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

QS e ol transverse arch G 5 el Juate metacarpals a4
Sl hate 11gld lag St 4 trapezoid 4 Capitate
<l flexion-extension + rotation °f-—¥- ¢l,ls Metacarpotrapezial joint

Sed e J oS extrinsic flexors & extensors L.y distal row oS,
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(Extrinsic Ligaments Table 44-1) (v

TABLE 44-1. Extrinsic Ligaments of the Carpus

Ligament Origin Insertior{s} Comments
‘Transverse carpal ‘Volar scaphoid tuberosity and Hook of hamate and pisiform Extra-articular ligament
trapezial didge Supparts proximal carpal arch
Contains flexor tendons
Midpartion of flexor retinaculum
Radioscaphocapitate Radial styloid at the level of the Volar capitate Mo scaphoid attachment:

sraphoid fossa

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

Separate radioscaphoid ligament debated

Reinforces radial joint capsule

Radioscapholunate

Diistal radius ridge berween
scaphoid and lunate fossae

Proximal scaphoid and lunate

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

Neurovascular supply to scapholunate 10M Weak ligament, some
consider not a true extrinsic ligament

Long/short radiolunzte

Radial collateral

Radial styloid velar rim

Radial styloid dorsalivolar rim

Lunate {palmar hom) and
triguetrum

Scaphoid waist

Lies parallel to the radioscaphocapitate ligament
Passes anterior to proximal pale of scaphoid

Many guestion existence of collatesal ligaments
Some consider it part of the RSC ligament

Doarsal radiocarpal Diistal radius, Lister tubercle Lunate; lunotriquetral ligament, Origin debated
SHjsBin Clorsal iibecle] Possible insertion scaphoid (domsal radioscaphoid ligament)
Rale in scapholunate stability
Diorsal intercarpal Dorsoradial trigquetrum Daorsoradial groove of scaphoid Multiple other insertions suggested (trapezium, trapezoid, lunate,
capitate]
Ulnotriquetral Palmar edge TFCC Proximalfulnar surfaces of the Praximally, minimal distinction with ulaolunate ligament
Lo e May have fibers sttiched 16 ulnar styloid
Orifice provites communication between radiocarpal and pisotriquetral
joine
Ulnolunate Palmar edge TR Palmar cortex of the lunate Continuous with short radiolunate ligament
Ulnocapitate Ulnar head, fovea region Capitate May act as ulnar anchor for the carpus 10% insertion on capitate,

remainder arcuate ligament
Reinforces palmar region of the LT interosseous ligament

~i5 palmar/dorsal/collateral ,s y 0.5 o Jae metacarpals L radius/ulna « |, carpus s Lu, !

Hig o0
Palmar Extrinsic Ligaments
Radioscaphocapitate (RSC)

Secondary .ass . ojl>l |, scaphoid  is > — &S o jee o] &9, 5l scaphoid 4 Jlasl o

stabilizer SL joint

:Radioscapholunate (RSL) — Ligament of Testut

Asls oes  o8lg extrinsic |, ol & «ies L, neurovascular pedicle scapholunate Lol s
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:Long radiolunate & Short radiolunate
35,15 (55le e RSC LS jo .05l JLail triquetrum 4 lunate L

la Ju,ls ulnar translation ;| . ,.5sl> ;o poe Lids

:Radial collateral

RSC I oo Yol sl con oo (o923

:(Ulnocarpal ligaments) Ulnotriquetral — Ulnolunate — Ulnocapitate
&5 o L ulna s TFCC

90 Jusl g palmar stability o woe s

capitate « w4 anchor Yl Ulnocapitate

Concept: Space of Poirier
(capitolunate joint ,,) ulnar palmar ligaments 4 radial . capsular weakness 4>t

Sgb oo 5L xSlas> wrist dorsiflexion o
JL,5 JUs « lunate dislocation e : ol cosal

Arcuate Ligament (Deltoid / Distal V)
RSC + Ulnocapitate + Triquetrocapitate + Volar scaphotriquetral ;| _.s 5

midcarpal stability 4 capitate sl sole> sling <

Dorsal Extrinsic Ligaments
V .o — (Dorsal intercarpal (DIC 4 (Dorsal radiocarpal (DRC

scapholunate stability ;s zoly cosal
Intrinsic Ligaments (Table 44-2) (v
WS o Jeg o2 4 |, carpal bones «5 intra-articular sla L5

A) Midcarpal Intrinsics
:Scaphotrapezium—trapezoid (STT)

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

:Scaphocapitate

scaphoid (2.2 mm) & Jats bl p 5 euo
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midcarpal stability o i
Triquetrocapitate & Triquetrohamate
ulnotriquetral ligament aslsl

B) Proximal Interosseous Intrinsics
Scapholunate Interosseous Ligament (SLIOL)
stabilizer scapholunate joint . 5eee 3 (2 5558

HEWE T WY

stabilizer ., 5 Lol :(Dorsal (strongest, 2—4 mm

Palmar (thinner): stabilizer rotational
535,159 8 :Proximal/membranous (weakest)

Secondary stabilizers: STT + RSC

Tertiary: dorsal extrinsic ligaments

Lunotriquetral Ligament

interdigitate: ulnotriquetral — ulnolunate — radiolunate extrinsic L

Palmar portion strongest
stability ulnar column ,s critical s

Scaphotriquetral
distal SL + LT ligaments slol

(DCSS (Dorsal capsule—scapholunate septum
DIC + dorsal capsule + SL ! %ea
stability SL articulation ,s sge (i

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

Capitohamate
ring g middle sl St 4 oYlasl L deep band sl s

oS
g oo U Sy e 5 (SLAC, VISI, DISI) lProximal row = intercalated — instability
DISI/ VISI — LT Jolss sae — extension « L3 triquetrum «sls flexion 4 JLs Scaphoid
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Lol Sealiyo stability (¢!, carpus S ;s bl o 5o SLIOL

.
B A€

<l Intrinsic ligaments S isw o 5ss8 Dorsal SLIOL

<l lunate dislocation 4 dorsal perilunate |~ Space of Poirier

Scaphocapitate strongest intrinsic to scaphoid

5,ls ulnar column ¢ )5 vge (a5 Ulnocapitate

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

(tertiary) «,ls SL stability o w40 2 DIC + DRC

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

=l rotation carpus Lol ,s=. Capitate

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

5 Bos s pSmas 055 o plonl 4ol 5o e 455 Gy JI JLIS F5om ras ol

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

sloasls Jols a5 09d o JuSis Intraosseous vascular systems g extraosseous ;| b, 55 b >
Jiwa deep palmar arch 4 anterior interosseous artery ulnar artery radial artery

palmar transverse arches § dorsal ;| Ssgeginll s ais S lawgs Extraosseous blood supply

5 Jsb ©,30 4 anterior interosseous arteries 4 alnar radial glo asls &b 5l a5 04 o oSS

REY IR
Dorsal transverse arches
ool 5T e Jols
Radiocarpal arch e
Intercarpal arch o

Basal metacarpal arch e
Palmar transverse arches e
el

Radiocarpal arch e
Intercarpal arch e

Deep palmar arch o
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S0 b ( SanSs 3l e AVN e da JU IS (intraosseous)  Jlgseowl J51 piuaw (Sowzs Jdo @
wloads Lasete ol (g dus ol by ] L51s Sloyiys5 655 & ainls

AVN (Table 44-3) oz slagS!

AVN (%20) $Yb Sy~ 03,5

retrograde a5 4 (single-vessel) su 55 Slu, e syl

Scaphoid

Capitate

Lunate (20%)

sewd AVN sxitis jLews retrograde supply o 4« Jlo 359 odad ,o ogasa capitate 3 Scaphoid

P laglgiinl (Gle s wlds
Trapezoid
radial recurrent artery basal metacarpal arch .ntercarpal arch dorsal arch : 3, e Lawe

palmar (30%) dorsal (70%) : Sle ;55 s
haie e dorsal/palmar zlaw 5o 5l oS, 59,9

Capitate
ulnar .palmar intercarpal arch .dorsal basal metacarpal arch .dorsal intercarpal arch Lz

recurrent artery
dorsal + palmar nonarticular surfaces :lo5, s,

555 o0 09 palmar ;1 Las capitate . ol 8l pgw S o
3,lgs 7Y+ o Dorsal-palmar anastomoses

Hamate
ulnar artery «ulnar recurrent artery .dorsal intercarpal arch Lz

dorsal (30-40%) : slw, ;s>

dorsal/palmar/medial nonarticulating surfaces a5, 54,9
76+ ,s Dorsal-palmar anastomoses

2l medial 59,0 b (655090l

AVN (%80) by Sy~ ¥ 09,5

rSlgiml J31s jg05imll + Lot pé mhaw 50 JBlas 5l 4385 5939 Jus 4
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Trapezium
Triquetrum

Pisiform

ol 5,10 Lunate (%80)

(18+) bwgio Sy ; = ¥ 09,5
intraosseous anastomosis sg.s Juo 4

Trapezoid
Hamate

(Kinematics of Carpal Motion Pathomechanics)

welw 4 caws 31,0 !

S el 3 1 25 e sl e plod s oLS Laas
T C_:lf)} e L}‘a‘ J..a.q.a 99

Proximal carpal row «» Radius/Ulna ()
Scaphoid — Lunate — Triquetrum :_foL
Extension

Ulnar deviation
.l Intercalated segment o, !

Midcarpal joint: proximal row «» distal row (¥

Flexion
Radial deviation

&Sy aals

Flexion/extension = 70-70°
Radial deviation = 20°
Ulnar deviation = 40°
Forearm rotation: = 140°
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(Carpal Kinematic Theories) Ju IS =5 > slo 4 L
(Jsb oy 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 (v

Bedsr @58 O 40 Wgy &5 355 oo Sl 3 sghm dil> S ) JUIT A5 S5 4l

Kinesthetic Behavior of Proximal Row

Out-of-plane angulation

,oangulation o «JUg,S (s amis ;0 &S >, ogdle proximal row radioulnar deviation ,s
Bed s b Jasle 5 axio

:Radial deviation

Proximal row — flexion
(e s ,>) Capitate — extension

048 oo flex sg> L orientation JJs « Scaphoid

0¢d oo Jiie triquetrum 4 ... ¢ lunate « dorsal SL ligament &, ,b 5l <5 > ¢!
8l o 3l Y-V +® g0 5 Flexion

Ulnar deviation

Proximal row — extension

Triquetro Juass (helicoid) s o JSi

1350 00 el hamate

.S oS > dorsal e 4 Distal row

S9i Js 559, Hamate

.39 €Xtension « Triquetrum

3¢5 oo proximal row ... ¢ lunate 4 extension Jlsl el triquetrum oS >
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B A

Central Carpal Column Theory
el (635 0 g e )90 4 U,
Lunate—Capitate-Hamate—Trapezoid—Trapezium

(lateral column) _il> sl 5w S5 g

Scaphoid
544 o lunate flexion glo § 00,5 Joe ulnar translation restraint lg:c 4 Triquetrum

s g ool Tadius—ulna o, s amio 4 e anterior s trapezium .58 g0 Trapezoid

il > o dart-thrower’s motion sl sl » |, central column

Pathoanatomy of Carpal Fractures & Dislocations

JLS slool IS S

4 e 5 odd 8)ly e 4 axial COMPTESSION (sq,s 45 Wed oo sbml daslyis ;o Ygone JU,IS sloce]
245 o0 hyperextension

by (ol 5

55 oo )8 (tension) ziS e Palmar ligaments

5 oo ,l,8 shear stress s Dorsal articulations

a3l (K (bl ] 5 sl ol Sy (S8 g

ol 5l (65,51 ()

ard aliod )0 Cews go o (F

extrinsic / sl bb, g Ju,I5 gt wix b o coml 4 e lojen <dél high-energy cla el
g oo INtrinsic

a5l — Scaphoid  Swsls Y

(Herbert caiog) cul 4,0 5 alaxd o deviation cys a4 aiwly a5g8lSul  Knsls Joxe

Jlis! il = oS e ygee 0548IISI proximal pole 5l midcarpal Jaie. s — Radial deviation
proximal pole XS

distal/tubercle Swso Jlas! il — oS o ge distal pole I Laie s — Ulnar deviation

. i’.. g 69§J‘

shear forces ;| st — Waist fracture
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avulsion |, compression ;| _:i — Tubercle fracture
scapholunate ligament Jlas! > avulsion ;| 6 Ysese — S5 Proximal pole fracture
Jll sl K s SilSogy

bl b assdllsul S

Joint compression forces

Trapezium—scaphoid shear

Capitolunate rotation moments

g e distal carpal rows  proximal . dissociation cel Son

DISI %

anteverted (flexed) — o543l

volar sublux 4 rotate Jl.,ss — triquetrum 4 Lunate

hamate — dorsal + proximal migration 4 Capitate

intrascaphoid angle > L SNAC wrist 0 — oS48l Nonunion s .cusl DISI ¢ 0 olea o0
54 e o2y humpback deformity 5 30°

Capitate S.ss ¥

JUS sle SoSiis 5 Y=Y Lais

Perilunate injuries ol yon el

[P YPOWoe L)

Scaphocapitate syndrome (\

neck S — capitate tolys — o55315u) — radial styloid i 53 g s

Sghrotate VA«-4+° cwl See Proximal pole

YL AVN S, — retrograde blood supply o 4

Anvil mechanism (¥

waist .S — dorsal rim radius « dorsal capitate 4, — wrist dorsiflexed L Axial load

Direct blow / crush injury (¥
Lunate .S f



