
Traumatic Axial Ulnar Disruption of the Carpus

Review of Literature and a Case Report
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d.)vilndodo : Axial ulnar disruption ot the carpus tih inlury finu rare l|tn :tunruai{
rr:nluil n.rt. 1901 Inu oberst a-':nrn!s!fi reoort lu world literature 6n ez :ra lu
rJ::rnnlna tiililfi {ln:rllruli fi il':tlfi dtauarfl ut 1a an zT fl :cauauhrfl no:ro:
-&fi axial disruption tall"ln::qn carpus LLns metacarpus IntLuurnr:utnoqj::lt'jt.ln::an
capitate ua3 namate rirlfrfinr:rn6alfiro,r metacarpat uone oufi +,s r,riarriln:"4n
hamate, pisilorm l lrldru ulnar uanorni'rilfi dislocation ta{n:enn triquetrum td'l

l nr:n:nn'jN capitate !!a: hamate uarfi scapholunocapitate dissociation d{ Axial
- Je{ .dd

utnar disruotion zfioig]lhjilillo:rulrurrriauldrirnr:inurlne open reduction and

Kirschner wires fixation ua:tit scapholunocapitate fusion 'lutrarsia rrJanr::"nurllac

Fnnrr{rhu + fl {rhaaru, :nna'u1rll::nar.rarirr6lld lili pain ud RoM rar grip

strenoth anai

carpus lih injuries rardofiafinuld rare l"no:tfinotn

inlury ::nold':rnr:uanaanornriurarn*nn{afialu
ttuafl rrir niunr:[snra.rn:;nnr.]'rfi onrilhlfirudrlfi rds: ir.Jdnt ctanlin oroximat u6c

Axial ulnar disruption of the
i.alnLnnll:llll:i ldU crush or blast

1985 Garcia Elias (4 cues) '0, Guioo, "

1986 ohshim't, Ali '', Young ''

198? Norbeck (2 caseg ''
t1989 

G*i.-Elir et al. (4 cases) '6

distal tranverse arch of the hand relationship n6tar metacarpat neao dlullArocrdul
rnn Botational deformities tali'r, Flattening ?a\t Palm ua:o'tot{u Spreading of

caroometacarDal area.

:rs,rrudo"rflunr: review titeralure ri.rnlndrnafi:ra.trdi rfiafinnr{nurwnr:rfio
ur6dnT'{ (Pathomechanics), ainr:vnrndin (CIinical presentation), tr1r'1'n']:n11'hln1:inu1

drrrnnrir,rriuaanll (optimal merhod ot treatment) uacnr: srn:ril:n (Prognosis) riarril
:ra.rru{rhafildiunr:inurfiI:l rula xi:1tun::1tA'r

nlJnlfilgnlwairJula traumatic axial ulnar disruption of the carpus n{lu:nlu-rl

n.6. 1901 Inu oberst and Eigenbrodt ' ndrornriufiinr:ls'lr!fidratflu:"4".1 r"od

1908 Ebeirnayer (2 caseg 
l

l9l5 Muphy 
1

1934 Milch '
1939 Geist 

t

1956 Bohler 
6

1963 Duke '
1974 himiaro (3 case$ '

l9E3 Ogunm '

- uYrvrri nrir.r unaanrr oaflflinnd l:{r'rururarJ r:rz1rn::'lt6rJ'r



ntdl:I:,!nu1ura,Jx1r1!unl:1!Ax1'rtd zo oriui 3 nilurur_orurrnrJ zsag

or nnr:dr:rfl.rrtri,:tlnlrfinura-n aotzntzrfrona"tiam w (pathomechanics) y{!,i1
drulrnrfhnr:rrnr6ulrnrnia':fialul:.:lruaorarrn::rJ (rndustriar injuries) lduri rniawo,
uro, rniarn6'r, non, rnia.rio .ra.r rirtfirfin crush injury d,ruufll zt :rrr ttacrfiainrnriu
High energy rrn;;rirfiu-:nzufiauaciaia 6rn-nn;finr:uroliu?an soit rissue luu-:!1rul&r.r
adrr:urr':rrflurrrrrta.rarin :rt,firflu crose injury driiurorrrnay !riaa .trififlu comparr-
ment syndrome talfiald ua:orofinr:utnrilzo,l Median nerve tiai Carpal tunnet svn_
orome d1ldrsld

uantr nnr:urnr6uot n rnialfio'l!l:nn1u aFrdrr nJJ [f,r au-fi rr,tno:ro:ziodri1,l
high energy decereration rio twistng mechanism firiluarrr.r4drir}ifi Axiar urnar disrup-
tion of the carous ld

ornrrnrlRdfin (Clinical presentation) otnnl: Review Literature irnsi:ra.,rurr u
'iririrflr'noc rrrr'ra''rornldirlro*6lriufi nrslu z+ rirll,: draornr:fioruadrrurnr".r
r.lriauasiaia nn16r hiarrr:nrtiuldu,i:r:r6urrrnr.:rn {rJr udrulnr!iurnuarariorir
Crush injury i sevsre solt tissue damage Llnc ! associated injuries;iuf Hrtu naOiaf ani
ulnar artery injuries, cMc joint disrocation, Frexor and Extensor tendon injuries, Intrinsic mus-
cle tear, Median nervo or Ulnar nerve or Digital nerve injury, Fracture melacarpal bone, Com_
partment syndrome 1a., 'luur't:rgq:a.rrnon'iui'rfrafi Rotation deformities uflnornri!::r.!,jr,,
drnnr'rua"i"rlr':1d uoirfia.:orniau.uatir,:rrnorlri.rt{trirfiu Fratrening ran Metacarpal
head u,a3 Spreading ?ai Carpometacarpal area ldfnrou

nr:ifiofiu ith fl nrrJr:nllinr:ifioo"uldor nnr rirui,t € 6nsr:ri Iosr:r,rufinr:!ru nyir.t
1a':n:rorn{afia:cwir': n::on capitate drani': n"rn:con Hamate ||as pisiform dndhertad,t
d,:rirfinr:rintornrson Hamate [unaonrrnriLl Gtrn,iriflu Trans-hamate peripisiform type
rrnnr:ranyir,:flrifi n::qnlotrin Gun,jrriu perihamate peripisiform rype lun:fififinr:rin
?a\tn:-:qn Triquerrum rrunornn-r.r riun'jlih perihamate trans-triquetrum typ" dotirnr,rii
nrir':do;da,:fin::nnrlhiari'ud 4 u,a! 5 usnrn oanl nr,: utnar side dru ,i,,:ilfi r

wM
Trans-hamate

peripisiform
Perihamate

peripisiform
Perihamate

trans-tnquetrum

3rJfi r
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d.:idtrilduaorlfirfilluJrl rdo':oTnrflua"nnru"dnuhjilasu"n 6o nrtuonijru ra-

dial side ?ann::nn Triquetrum (Perihamato peritriquetrum typel ua;6ndnno:nil6oinr:
r"nugnaanmnrilt8,tnlstn Hamate [ra3 uacn:lnn guetrum (transhamate transtriquetrum

type)
Y ^ Jr,r.qn1:liinosuriai'r01rno a1on'rnn1:fililIda-rrnnqnrnriT silifu6nqr:!in:cnndafia- rlnfira.: n:cnniofia rirtinr:intn'lufi rsurl:rsirtfiultxn :a Lx4l.llngn! Anatomy

to

1u nr::'ru'lrl idr sornfirasfil u.rrul{rf.:du zB :rir !'ir tiu Perihamate

peripisiform type 12 :1t1, Transhamate peripisiform 6 T1g, Perihamats transtriqustral 5 t.|g,

Perihamate perirriquetral 2 fla, Transhamate transtriquetral Z :'ra oc#{tnn16'j1 type fiv{u

il1nfiEatlh Perihamate peripisiform typo

dmir Associated iqiuries fi r'rudrld':s rrnnr::tutr lfidrafi rnafi :ralrul{
28 :'ru fl!'i1fi6n ra :rs dfi Associatsd injuries iud-ra d.r1u{rlra:randralo$r.ru Asso-

ciated injuries rrnn'jr 1 odlild Associated inluries finulduri
1 . Intrinsic muscte injury rumnfian 6avru6.r t g fla
2. Flexor, Extensor tendon injury u 5't'lu
3. Fracture of trapezial ridgs U 6 fla
4. Fracturs hook ot hamate y{! 4 t1g

5. Fracturs metacarpal Yl1l 2:1ll
6. Radial, Ulnar artery injury v{! 1 l'la
7. Ulnar nerve injury u 6:1u
8. Median nerve injury ! 4:14
9. Digital nerve injury r{! 2 :'ur

'10. Compartment syndrome 1{1J 3 :1U

1 t. Finger amputation i s :ro diihni'rnd.:niofiarudlrrairrd'ls
12. CMC ioint dislocation 1 1ls
'lu{r.ihuri,rrro ee :.ud fi,fiul 1o 11s nililiila.rlr'j1fi associared injury

rudaeirl1n

nltinul Traumatic axial ulnar disruption of the carpus finr:inr*uarnnaraiE rnnlunlu
adnou6,rrloliu ua:finr:f,nnrl:crfilr{nnr:inulir{rJrafi Function r{rlrnnr:inu,r
as1!:cn'uln uriloanrfll + ::du 6o Exce ent, Good, Moderate or Fair tta: poor d,:tu:cfl:
na"rfirrn:grunr:uil.:::n'ulorsli coonsy et at. r7 Ctinicat Rating Score (e lar Eni,l 7)

rirtfinr:finnrrrl:crfiur{anr:inurfirl::frn'rnl'rEi.:du orn nr:flnur:rs,rrufifirr oocuri,t

i6nr:inr*rr,rialri,r fi n nrl :srfi u rn nT :inur ldd,rd
t. Abstention nr:loriuhilrlnulorio,t atignmenr taln:rondafi aua:dtrfi odfi nll

lrn nd inurnrlornr: innrurnuaa uacirnrsnrr'nilin d,: primiano lffdfr,ufirhu r

:rs luil n.n. tsz+ riuidrs Crush injury Perihamate peripisiform type fi associated in-
juries laraath'rld(ri intrinsic muscles damag6, median nerva involvement and compartment

syndrome d$r:ru,trud lru'judlnr:intn {rJrafi tunction :;riuna'li (Moderate or Fair)



!lnd1{rn s'ru'rn!fi.r:1nr.rn::1!ArJ1 fld zo onild 3 riuarau-dulnl zsgg

2. Hamate excision finr:inurdrui6flu::rJ:[:n I Iofl Eigenbrodt 'tu-rl n.rt. tsot
Ioa Ebermayer luil n.n. tgoe uadaa ururphy lu-rJ n.Fr. 19ls firrrfl:rslr:nfidlnr:r.irnio
raln:rnn Hamate aantill!flud 2g Crush injury, perihamate peripisform type fi Fracture
hook of hamale dr 6ru l'{u'irra')nr:inurdri0i Function as'l!:loiuna'li lModerate or
Fai0

:rUfi Z ril' Crush injury, perihamate peripisiform type fi intrinsic musctes damage
i':ld'lu l,iuirfi a',:nr:inurfirhufi Funcrjon aslu::riura? (poor)

:raqorha rfJu Crush injury, perihamate peripistorm rype rriur6arn"rJriu 2 ,lu rt:n
ruoihji associareo injury !'j1 a",rnrinr*r{rJrai Function as'l!::d!6 leooo;

3. Amputation irhfl:rsu:nriluriLhsroi Ebermayer'llil a.a. tgog riu crush
injury, Perihamate peritriquetrar type firroruraon:id Rexo rtendons [ns Extensor tendons
injuries, median nerve injury drjrs:rsfi z rflufid'laral carcia-Erias tlfl n.n. t gas rfll
Crush injury, Perihamate transtriquetral type fi naOiat artery injury, Ulnar artery injury lrar
cMc disrocation ria'rrrnrir Amputarion lrirnT :incrri rs6rfi Function o41l:"ri'urar ie-4

4. Close reduction with cast riunr:inurlqadln::qnlfi1d1fi u621drfl anlii6d
6','[{[qa Mrtcn lutl n.n. 19a4 ria {no Bohrer tufl n.fl. 1956: Duke 1e63, carcia-Erias
1985 ua: Young 1986 r,il.jrta",tnr:inr*rfirhfli Function oalu::ri!

6!1n (Excellen0 t :rg rfluridru Crush inlury, perihamate transtriqetrat type i in-
trinsic muscle damage iudta

6 (Good) a:rt ril!{rJru Crush injurt t.}0 Twisring injury r rr6n z:ruhjn:rl
mechanism a'rui! type r.t'l nu,irtilu Transhamate peripistorm 2:10 Transhamate
transtriquatrum r Trs Perihamate peripisiform t :au tio a :rfl 1:ifi:rs,rru.irfi associated
injury

talt luoderate or tairl 2:ru rf,ufiJrg Crush injury ,io8'u p"rin"."t" peripisiform

1 5'lu Perihamate transtriquelral type 1 :'lg :tau:ni Uhar nerve injury 6n:r!fi Intrinsic
muscls injury [Ac digital nerve injury

5. Close reduction with external lixation rfl ui6inurlnsnr:6.,n:;onldldudr
ld Erternat fixator d'rilftu:lsc n-{ lfiatia;ornlunr:riruaalos Garcia-Erias report tuil n.n.
19s9 ldlu{il?s z :rs rflui ?u crush injury riliu Trunstam"re peripisitorm rype ua!
Perihamate peripisiform type :fau:nl' Extensor tendons Intrinsic musctes !!ac Utnar nerve
inlury dn:rai rnlrinsic muscros, median nerve injury [n; Trapeziar ridge fracture f.:nr:ingr
n.raa,::ru u.jr fi ,:aii Funcfion aalu::oilrar 1eoo4

6. Open reduction with cast rilunr:drrian'on::qn'lfiri.fiua:ldrilonda ceist
1uil n.a. t sss-ldinurridru perihamate, peripisitorm rype' d,rhifi:ru.rru,iri associated
injury taa-tt-6l- rn,: nr:inurirJrufi function og1,::d'16 (cood) da {ril A.f,. 1gg7
trtoroeck ld'liidiinnrirhu crush injury, Trans-hamate peripisiform type fi tracture hook
of hamate irildrs ra-'rnr:inurr',rr.r'ir firhsfi function aa'tu::nir.J6 (cood) rriurdflrn-u

j
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?. Open reduction and fixation with K-wire tf,unr:rirnno-nn:sfln1firirfiuac

6oni,rdralafiriio Kirschner's wire nr::-nr*rlorsifidfisiliilrn{utu::s:ra'.t 6rJirn primiano

lufl n.n. tsz+ l{inur{ilra crush injury 2 J1u rflu Transhamate transtriqustrum typs uag

Perihamate peripisiform type Lii:ra':ru'jri Associated injury rn"rnr:inur {rhai runc-
tion sdhr:d'uA (Good)

Garcia-Elias (Mayo clinic) liiGdintn{rha crush injury z :1ri !flu Perihamate

transtriquotrum 1 :rU fi flexor, Extensor tendon injury, intrinsic muscles injury, ulnar nsrve

Injury, matacarpal fracture, finger amputation irrdrs nd'tnr:innr{rJrufi Function oslu
::dud (good) 6n:rutiu Perihamate peripisiform fi intrinsic muscles injury, finger amputa-

tion, trapezial ridge lracture iTldru l'ru'jr a'rn'r:inr*r{rJrafi Function os'lu:cti!flo1i
IFatr)

Ogunro (1983), Gainor (1985), ohshio (1986), Ali (1986) Norbeck (rs8z) 16'tfr6d
'lunr:intn{rJra Crush injury 4:']u, Twisting mechanism t :,]ti tilu Perihamate peripisilorm

type 2 :'lu Transhamate peripisiform 2 l'lg Porihamate peritriquetrum 1 flg lfifit1gi1!'j1
i Associated injury 2 :'rti fi trapezial ridgs lracture 1:'tu compartment syndrome 1 :1U Unc

fi lracture hook hamate iun-u compartment syndrome t :rs l1a-,rnr:inurlu{rJran{!fi
LjfiTrs.J'tuirfi Associated injury i Function oqlu::n-udran (Excellent) e :rs drufidrad
fi Trapezial ridge lracture ua;{rJrufifi compartment syndrome ra-,:nr:intn itlrafi Function

' )'togll::du6 (Good) uti:1gfifin"i lracture hook hamate i? n'! compartment syndrome !
'iualnr:inur fi rafi runction oull::citllrali 1rai4

r,t rutnE nr:finnrrranr:intn'jrudinr:insrfirl'lui runction oglu:ui'utndn
a1n Cooney st al. 17 Clinical natng finr:'lfin;rruuoild

Pain

Functional status

ROM

Grip Strength

Score : Excellent (6t4f,)

cood (6)

Fair (Y{a'li)

Poor (la2)

0 - 25 points

0 - 25 points

0 - 25 points

0 - 25 points

90 - 100 points

80 - 90 points

65 - 80 points

< 65 points

nrltsrnroilrn (Prognosis) ornnr:a',: rnorirhfldrnflfi:rflmu ri'.r6'u zg :rudilu.jr ra',t

nr:inurfirJrs Axial ulnar disruption of the carpus to trs fitrjfi:1u.trl.jri Associated in-
juries uoiadrrtn fidrafi Function aglu:ror"r:d (Good) I :rtL, :srir-.t 6rAd (Exce en$ 2 r.lrj
dru{r.ha Axial ulnar disruption of the carpus fifi nssociated injuries d?t.tn"uxalu I Edln
l-ni:fi Function ra"rnr::"nr*raq1u::oiurnr lPoor) nia::duvio'li (Fair) xrnilral Asso-
ciated injuries oirr l finuduril Axiat utnar disruption ot the carpus $ruan ::r$uq'jrita
oionr:innrluid'rgr.iahi o:r'tuar
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1. Intrinsic muscle injury t3 :1s u,jr alnr:inr*r{drufi Function orilu::nix
ra? (Poor) fir o:ru,::n"unali (Fair) 4 r.ls, :vfiud leoooy z:ru,:cd!6r6R (Exce ent)

11',t9

2. Flexor, Extensor tendon injury 5 :rg r'{u,jr a 1u S :rg aranr:in$r{r}g
fi Function au1,u::oiurar (poo4, I fluao1u::oir:6 lGooo)

3. Fracture of trapezial ridge 6 :1u tanr:innr 3lu o :rs Function a-ah::nir.r

rn? (Pooo , 2:.ts t'{ali (Fair), 1 t.lrj 6 (cood)

4. Fracture hook of hamate 4 :rg aanr:inrn 1 :1g Function aalu::n"utar
(Poor), 2:rri old (Fair), 1 :1g 6 (cood)

E. Fracture metacarpal 2 l'ta r.lan.lrin$i Function aglu:*iut'{o1i (Fair) 1 :,1u,

Iroi!6 (Good) 1 :1s

o. Radial, Ulnar artery injury I :ts rianl.tinu Function oalu:Enurat (poor)

tl.lA{01nnA,tYl1 Amoutation

?. Ulnar nerve 6 l1s lnnr:inUr Function aslu:sdula2 (poor) e :ru, r,ralt
(Fair) | :1u, 6 (Good) 2':1tl

E, Median nerve 4:1s lanr:inr*r Function ao'lut:fiurai (poor) g :ru,rali
(Fair) 1 :19

9. Digital nerve 2 t'ts an'uinEt Function Oa1!::dura? (poo4 1 :1U, y{A1t

(Fair) 1 :Ts

10. Compartment syndrome 3 :rg annr:innr Function oslu::fruna1,i 1Fair1

2 :1u Anfl uoulu::a'ud 1eooO1 nallrnrir fasciotomy

u. Finger amputation fi61 s ':rs fififihnOind.:rSonarsiilrrai'lrdrs lu:rs
1, q-"t, J r i' ,a iJJr,fraqtiluirl rnrsih lourovir:fiti.luriiio iiri fihjarlr:nrir Reptantationld rfialorn
S€verity of Crush injury (anr':inr*rau'tu:cli'urar (poo4 uoidrdrlrnro rsiarlaradtfiag: -: -u'lu'ln :oLl?naln r.ian1::nEln!nnl1

12. CMC joint dislocation 1 fls rdaiernt'tuirr.rriulu:rardsrfiufifi Radiar, utnar

artery injury fi do,:rir emputation r.Jnnr:inEl6.roulxisriura.t (pooO

o:f,rrnorld'jrfirhudfi Associated inlury drdar{a,rrir: Radiat, Ulnar artery fi3a fi
Nerve injury Io tor'{r= Median nerve r,tioi Flexor, Extensor tendon in1ury dlrriufi tntrin-

sic muscle injury ruanr:inr*r:l"nLjrias6fn

drr,riui6nrrinr*rfl rhud,tfi fi ar nra'rui6fir 1il dM:nrirrrlfflunr:ranvr urn:ni
I:n (Prognosisl ld rfiallrn,l"rlru{rJru u"lriouun:{rJrsttrialrl0fiidnuru:nr:uro16rfitri
trfiauriu atir :fintrlundr {rlradll'fi:ru,:ru'jri Associared in1ury udodr olsu tri.jr
o:ldirnr:invrfiunnrirrriu fia Hamate excision, Ctose reduction with cast, open reduc-

tion with cast, or Open reductlon and Fixation with K-wtre r'tu'irr4a-lnr:in$rfidrai Functionz, ^-oqlu::du (cood) ?ii + i6 ua:1ui6 Open reduction and fixation with K-wire fi{rJea e
:radranr:inuraqlu::niudrfi n (Excelent)

.7
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trs{rilfrihs
'tl

eiilr fl fltdiunr:inurfi I:,:n aruralrr:rz1rn::1ne l rfl utr B or u 27 fl !:rduou;rrFr
:od'n:sru uuriru niutn!::nn rfl l nign energy deceteration tru:fi zuniu:nt::ln lSn cuda

fialdir.ru:,rn::uyrnodr.:':urr':l lllrrunltiln"rornrfiorqr.r'hrrEr"lfi fiornr: l'an'ldrfioun:
dofioru ttirhildryi:r;rilrhorr,rr n hiilrorurunrilor 6'ra',rrnordrn'aosr,t!'ir finr:iorryu
fiolrlornrlnfiza,rdrlr.rrra"drfias aannrn drnal,rrr-.r: fi 2 n:m Neurovasutar syslem ?a.i

l'a aa'[u rno"/i.],16 hi fi ar nr: compartment syndrome

gild z

nrnnlrrirsirdr6ntr:f !.j,1 rflu Axial utnar disruption ot the carpus firrtrld rit.l

Perihamate peripisitorm type d,rrfll type firwlrnfiqnr loiqrlrnnoir.:oanl r6niofl lrnfi
rnufi:1g.rr1]rJr fiofin::orn Triquetrum rn6alfrr{rhlrrn:n:cririn:con capitate [|a3 Hamate
firih:rziuftdirn:r:i Scaphotunocapitate dissociation rfior{uir:.:dru ra"'l:rji g airfi:'un:lon
6u9 hirru tracture rroiadrllor



2sz r'tid1{tn slua!fi.1:1n1lnr:1ne!i iJii eo ol"lfi s riusrs!-o1rrn! zseg

SrJd s

{rleu:rau*1d:'unr:inurlas srgrtdr ctose reduction rial uorLjarur:n6,:n:cnn
lriiirfirfiild 6ild sptint Ins Short arm stab !!ns Elevation duoon.rurruonu-oo.nrl,
t {rjorli6rrirnT :aildn open reduction and Kirschner 's wire fixation Inslt oorsat approach

ru'irn:;orn Triquetrum ldradaud rnr.r dorsal rrf,r distal n,t1nr llnn',qn capitate un3
Hamate uarri,rvtU'jl Dorsal intercarpal ligament, Iunotriquetral ligament, TFCC un!
Interm.tacarpal ligament :r ,i1.r Metacarpal Uase d g riu + 6nlrn ra',torno-nn::nnt{rr6ll
udr 6r6nnildrs Kirschner,s wires

t
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oiJrlfi + un:ngr ur& 16rcio rJ

ud': Sptint dra Short arm Slab

lmmobilize oiodn o a"rlnti
nrunrndrrin

tigament fr6ntrrrryirfio:rirld nn.rnrnrfi!ilorttzuaGst.liaa

aunru 2 d" of i 6,ror"'nlnlrrazr 6al'[d Short arm cast ldo
fl nrqrnfufi nanLilanaanvr5arrir Kirschner's wire uayrir

:rjfi I

s r6awrnrornldilnr::"nr*r {rJruarrur:onndll::nouarinr6*ld Ro[,4 ra{ wrist

loint ddu6aug qlld :" rzuni.rrdlzordru.lnfi rir flexion, extension, radiar and urnar de-
viarion fi:fiari,ldan 

'T 
dtroldan hifi Rotation za.:ii dru crip srrength lduifl,r +oz rar

dr.t n6tfia':orn tiufir.rirr ru scaphorunocapitate dissocitation ornnrr6nnr nlnrirsi.rfi
rdngr:ri r'{t.l'irfinr:r!f,surr a'na.: oensity fir3rrru radial side fla{nr:on triquetrum i oensity
rfildu dni.rti"irororfinarrc Avascurar necrosis ron nrrq'nf,d rorornnr:fioorrlannr:inur
oiarr6.l o rdau nu.ir density filir?fu Radiat side or'"nr"q,n Triquetrm Gur^o.,uornoJu
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