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00naD : MsShwnsegnisisadLlmerinlagnsBansainsegnameaia Kirschner wire
(K-wire) suiamiaduisilinafuazailddredesudsoslisiuiunisldilen
Taseasne Kwire wuvdendmnuudussazanunsaiuusidainit Jaesaunse
Snwuunsniaflaelideddnsldilensiudig

Sanus:avd : ieAnwinuannsalunisinviuwnszgnlugtisnszgnisiiea
Fnuuulavialidifeniedirdeursdruvulidudeuiilisunisdaniensegn
s K-wire dnuRandauvdenuazldiimsldilendszres Wisuidlsuiunsdnnss
n3zaneie K-wire kuiintanuylidensaudunisldailen

Saqua:asms : unisnaaesnseddnuuulidy silafinguaiunn Tufdensegn
siad LA iildiunisinnnsegning Kwire iuiinils Tulssmenuna
unanegs szuinadion u.a.-11.8.2566 lneiudoyanuuludrmi uiaduaesngu
muANatnvesfasunvgis nqunnaesdansegnaie K-wire wuuianuay
nauAruAudansEandIy K-wire wuuliiden aenmsddelendwidniuiivay
7i 2, 6 uaz 10 &A% TAA wrist parameter (radial height, radial inclination,
ulnar variance wag volar tilt) 99NNM5IE AIUIANARIIAINAT wrist parameter
FnlFnnmsadausnudsndn Jinmeinsadfiuieudsussrinngs
wamsfine : ARasves radial height difference, radial inclination difference
wag ulnar variance difference ¥a9ngumMAReY (n=26) LikANFNINNFUAIUAL
(n=31) 71 2, 6 WArl0 &Uni wiARABYRs volar tilt difference Tungunaaes
Aningueuauetsidudy fhengumunsldtumsindauiluinnszgn 1 51
asU : m3inwgiienszgnisifgadiuvaierinlaenisinniensegneiy K-wire
iufvisuvdenuazlildilonyszaes amnsasnwiwwansegn radial height,
radial inclination wag ulnar variance A laisinsannnsldy K-wire wuulsifensauiv
nsldilen wazdssnwnyu volar tilt lafindneaennisinmiu 10 §Uam
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Abstract

Background: Distal radius fractures (DRF) are typically treated with percutaneous
K-wire fixation and a short-arm slab. Linking all K-wires that were fixed to
a fracture site in one system (locked K-wire system) could withstand
an immediate physiologic load more than the non-locking system. Whether
this system could maintain the fracture alignment until union without
immobilization is questionable.

Objectives: To compare the maintenance of radiographic wrist parameters in
percutaneous K-wire fixation for closed extra-articular and simple partial
intraarticular DRF between locked and nonlocked K-wire systems.

Material and methods: A prospective non-randomized controlled trial was
conducted in patients with DRF who underwent percutaneous K-wire fixation
at Kamphaengphet Hospital between January and June 2023. Patients were
allocated into two groups according to surgeon preference. The study group
underwent a locked K-wire system without immobilization, while the control
group underwent a nonlocked K-wire system and a short-arm slab.
Postoperative wrist radiographs were taken immediately, at 2, 6, and 10 weeks.
Wrist parameters (radial height, radial inclination, ulnar variance, and volar tilt)
were measured and their differences were calculated with those of the
immediate postoperative films. The data were statistically compared between
the two groups.

Results: The mean radial height difference, radial inclination difference, and
ulnar variance difference of the study group (n=26) were not different from
those of the control group (n=31) at 2, 6, and 10 weeks (p<0.05). The mean
volar tilt difference of the study group was significantly lower than the control
group at 2, 6, and 10 weeks. One patient in the control group had revision
surgery.

Conclusion:Using a locked K-wire system without immobilization for
percutaneous K-wire fixation in DRF can maintain radial height, radial inclination,
and ulnar variance similarly to the nonlocked K-wire system and short
arm slab. It also significantly better maintains volar tilt throughout the 10-week
follow-up period.
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l¢fnin38ousndten® den1sinwuuives radial height
waz ulnar variance ARMENSINITSNWITARATAD
nslgureslaiie”

nsBandanszgndaelansaiuianvild
n15lUa20 Kirschner wire (K-wire) W1uR2utlag
MIHIFAMINAIBLHUlaNE N1SHIAARINAIBLELIaRY
Tanan1ssnuiluszezusnnioninnisldain K-wire
Tumumslgau® winsidinaumeudulavedealgang
ganhuazeafimsdssnmaig ﬁaﬂ?umi%m?aﬂizaﬂ
e Kwire suRandsdaduiifedldiuegunivats
wiindimnuudaussdesninmsldunulane uazonalinny
Anideunsndeuldsosas 1.7 7 Snvavinldilonaduman
Tun1s¥nwinuinsggnlaenudasinasuidauile
wwInsegniegaz 3°7 JdinsaanUaanaiianisiidame
nMsataneann Kwire Havundonidneiunendian
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LUINTEANMIENITOAGIBAIN K-wire wuudenuazlidfeon
Tugthenszgnisifeadiuyanesin

uAtedi g Uszasdfiefinuanuanunsn
lunsSnwkwInsegn radial height kag ulnar variance
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8 K-wire inuilanilauuudenuagliiinislailenusyass
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Wunisnaassnianddnuuulidy sliadl
nauAIUAL (non-randomized controlled trial) lugae
nszgnisiAsadiuvaneiniildiunisdanienszgn
A8 K-wire {1uianide Tusw.iiunanys sening
Weouunsau-Tiguieu 2566 naiudeyawuuludnami
nasinsAmdliun egdous 18 YUlY fnnded
nsrneaduUaeinelinlidndersedndeunsdiu
wuulidudau Fauunnin AO Foundation and
Orthopaedic Trauma Association (AO/OTA) classification
win A2, A3 uay Bl inaeinsdneen kA nsegniin
wuuUaviselngsan 1w (pathological fracture) dnsegn
ulna NUIINEIURINTEABTINATY TUIALNANTE
seslsanitousnuimilsiiozinnTadieain fuae
ARnmunsinwliagy 10 davinazdUieiugas
sy wistheuaaesngduuuuliidu sunnuatin
vosfpeunmdiivalifie nqunaaesnnsegniie K-wire

LuUdenuazNguAIUANEANIEANGIY K-wire wuuliiden

natAaAmMswhda

nenaanguislasunisseiuaiiuidn
W viANLEeInRIMEaRY Chlorhexidine dagunng
fanszgaiindilagld fluoroscopy TrBuenuuUL Bnmss
$a K-wire 3u1a 1.6 131, (0.062 #7) 3 62 Tnedausn
Baru radial styloid Tumasulndnans daftaesds
audnssiadunsean Lister tubercle lsiifu 5 un.™”
ndundsilelunissudifenazfafaiud i
yafsnanssgnineansiusnlugvienszgninvia
AO/OTA A2, A3 (3U71 1) uae 1 K-wire wun 1.6 1
3 falasfusndeinuiunszgninvuiuuuintedle
Frfaesderuruiufnsniiasndszany 1-2 wu.
fflenuBarnu radial styloid Tymasulndnandugitae
nszgnitnuiia AO/OTA B1 (5Uf 2) ndummaes TWidmnann
Fusnlumenuvdsdielaglidudatuatnsiasua
au frshumesifisosuazaalidaniauuuiuaadiusn
Adeduunu fasedargaindansnnaiuiateain
Faiau(Gui 3) davansandruiuiiuardndfos
vsnalauain ngualuan WidaseUatsainuiazdi
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sUR 3 dnwaign1sAnaIn K-wire lungunaaes
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uidnanduiu Tdwen short arm slab Uszaastaile
flheviaeangulduen cefazolin 1 nfumaviaonidond
founNsgARsaNsENIay cephalexin AUNAINIIAIUATY
5 fu fiheisaosnguldfunisaeulvlinuimsiuas
wuile Tungumaassazlssumsaeufiniiudnenisnszan

o 1

FoitouarlildsiovhAatnsusysriusghaun W Suudnh
Futoufudruasfansznude

NaIHIAR I NS E VDT o AT UNTLAEAUT
Wieldd1edalunisieudiou dansiafinniuuas
denmeddeiien 2, 6 uay 10 dUav fUaelasu
nsnanaInd 6 dUn9i Wiudeyaiugiu WWud o1y e
UAUDITOURNANNNITIIMUNVDI AO/OTA classification
avneIn1sin dedeatin n1sinsauvesdunsegn
ulnar styloid LagmULENYIY0ITRYRNTILUNAINIBVDS
Lafontaine™”

aA1 wrist parameter laun radial height,
radial inclination, ulnar variance wag volar tilt
(U ) Mnnmsdveaundadl 2, 6 uay 10 dai
Tnglglusinsu Vue Motion (Virtual Expo group, France)
Usgiiununinvesninatesedlagainaigaiuntn

extensor carpi ulnaris (ECU) groove 8g%nvaugIy

ulnar styloid process #u radial NMNABAIUTI cortex
sughileves pisiform agflsnanssewing cortex suthile
YBINT¥AN capitate and scaphoid™ AuIMKAAT
A1 wrist parameter #aldannnSsdndeirda
afausnillignads nsialaedasunndeaslsUind
1 A 3 adsudneade tufindoya wrist parameter
wazAzunIngdou Lawn nsHdanAluwuInsEan,
tenosynovitis Wag pin tract infection ATz UoYya
AeatAganssuul Wisuisuteyaseninengy
A7 t-test Wag Mann-Whitney U test @vsudaya
siotfles, uag Fisher’s exact test dmsudoyaianann
smuntiudAyn1eadnfien p<0.05

AIMYINIAIBE1INElAENYRFINIIAT mean
radial height difference lungu K-wire wuulidonidu
1.17+0.37 WU.4aZAINIINGUAIN K-wire WUUGaN
svanaau 0.68+0.80 uu. Inerdananladainnising
ihvesndua 10 518 1¥N1snAaeULUY two-sided inviun
M&meansnaaeuiifosas 80 way two-sided type |
error Seay 5 AtuvwInegalanguay 26 518
lases1933elarunseuiiannAnenIsUNSASE TNy
Tusigwd sw.Aunams 1@vdl 21/2565

sUR 4 35n1539A1 wrist parameter 91NANSIE (A) WsUABAUNTIAMBTUIWATH Vue motion (B)
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wamsfinu

Tugrnaiid@ne dfthensegnisiivadiuuaern

fdunaminuide 80 518 faeen 15 5o HiffUeidng
NI 65 318 wadungumiuny 37 euaznauNaaes
28 578 JUrengumuAulinIngaRnnILNITINYY 6 518
waznguNAaeliiIngIfany 2 918 Aundegiie
fidgnisiisieideya 57 519 uwdadunguaiun
31 SuALNdNMAABY 26 518 (WU 1) nauAIUAN
Iasumsidalaedagunnd 3 AulaznqunAaeHIcg
lnedaeunmng 1 Ay

foyadnuauriugiuresine ldud o1y e
yilavessesin aung dotrandadildiunisinue
ASANTINYDY ulnar styloid wazAmULEDYIVOITONN
vesfaaeanguliunndstuegeidoddymisadn
(M15197 1) Anadeves radial height difference, radial

inclination difference way ulnar variance difference

liwumnuunns1ssEnITangunnaBILaENNAIUANT 2,
6 Waz10 dUni usALRABves volar tilt difference
Tundumnassinninnguaiusuesnaiidoddni 2, 6 uas
10 §Un19 (15797 2) ALade wrist parameter
fimsfinpunsinuil 10 dsvmuiAiadees volar
tilt TunguneaessnnnnguAIUA 3.49 B3N (1971 3)

wunmzunsndeou laun nssdaudlunwinsean
1 919 (Soway 3.2) lunguAluAy, minor pin tract
infection 2 s1elungunaaes (Geway 7.7) uay 4 51¢
(Fovay 12.9) lundumuau denaeldsunisinw
TngenUTrussdniuuseniu nun1enIsuInliuYes
Wdulszan superficial radial 1 s79 (5evay 3.2)
lunguatuau uaz 1 519 (Feway 3.9) lungunaass
laiwun1g tenosynovitis ﬂyjdaaﬂmju

HUensEanisLAgadIuUaevin
(n=80)

|

Anaan (n=15)

l

> | - lddnoe (n=12)
-Uijiasidingandqy (n=3)

(n=65)

WLNNANLUL non-randomized

/

Non locking K-wire (n=37)

l

Post operative alignment
(n=37)

TumaFanIN
(n=6)

Follow up 10 wks
(n=31)

nwupdil 1 study flow diagram
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Locking K-wire (n=28)

i

Post operative alignment
(n=28)

TunamanIN
(n=2)

Follow up 10 wks
(n=26)
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1%

mswil 1 dnwariuguvesUle wWisufiguseninmay (n=57)

NAUNAADY NANAIUAN
{l'agda (Locked, n=26) (Nonlocked, n=31) A p
318 (3o8az) 718 (3oeaz)
918 (U) mean + SD 506 +17.2 564.8 + 185 0.970
Wee 18-76 18-80
WA
Y 17 (65.4) 19 (61.3) 0.789
18 9 (34.6) 12 (38.7)
fiatneniin 9 (34.6) 12 (38.7) 0.789
ANAYBINTTNN
WAARNUNAL 13 (50.0) 20 (64.5) 0.536
QUALMARIIRS 8 (30.8) 7(22.6)
LauAun 2(1.7) 3(9.7)
DU 3(11.5) 1(3.23)
AO/QOTA classification
A2 8(30.8) 13 (41.9) 0.240
A3 16 (61.5) 18 (85.1)
B1 2(7.7) 0(0)
A159%N39UY89 ulnar styloid 13 (50.0) 15 (48.4) 1.000
sginliiaties 7(26.9) 9(29.3) 1.000
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MSWA 2 AWARIYDS wrist parameter LUSBULTIBUTENINNGN FIUUNANNTLLIAAANIUNITING

NYUNAADY NANAIUAN
Wrist parameter (Locked, n=26) (Nonlocked, n=31) A p
mean * SD mean * SD
radial height difference (mm)
2 dami 1.02 + 0.96 1.19 + 0.96 0.520
6 dUnn 1.58 + 2.79 1.11 + 0.90 0.414
10 dUam 1.55 + 2.63 2.18 + 3.02 0.426
radial inclination difference (°)
2 dani 1.54 + 1.43 2.46 + 2.35 0.076
6 dUm9i 1.87 +2.76 232 +1.85 0.483
10 dUp 2.02 + 3.80 3.49 + 3.38 0.088
ulnar variance difference (mm)
2 & 0.85 +£0.83 1.55 + 1.86 0.068
6 dUnni 1.11 + 1.05 1.72 + 1.47 0.087
10 dUa 1.30 + 1.18 1.62 + 391 0.378
volar tilt difference (°)
2 dani 1.48 + 1.78 501 +4.76 <0.001
6 a9 245 + 2.46 5.20 + 4.57 0.007
10 & 272 +2.48 547 + 4.64 0.008

msWil 3 ARGYYY wrist parameter FIUUNANUNGUNTELIARANIUNITINY 10 dUAW

NHUNARDY NgUAIUAN

Wrist parameter (Locked, n=26) (Nonlocked, n=31)
mean * SD mean + SD
radial height (mm) 12.17 + 3.26 12.22 + 397
radial inclination (°) 23.16 + 5.11 23.00 + 6.53
ulna variance (mm) 3.50 + 2.60 3.52 + 2.58
volar tilt (°) 7.85 +4.51 4.36 + 8.90
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goawpalinnaann1sinniu 10 dUan wanaliiiiudd
NN3BARTINIERNAIY K-wire Kuiaviiaiuudenuay il
nsldrenyseaas ansasnuuuInsegnlanlinein
nsld K-wire wuvlfensaufunisldiilen 1esann
n58en K-wire Ifmarsanuiifonsudussuuientu
uardanuusanniy fsshedemnneusenlédnde
FadunsliieEumsutotieliuiivashdndsldvily
wnnsegivasuluislenisunisnisly K-wire wuulsidon
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Y0U9ile radial height difference wag ulnar variance
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nsAnwtiwuhAaderes volar tilt difference
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dorsal sfslnmilaisiuasgenin msld Kwire wuuden
yilvaradu dorsal AldAnszgnifiedlesifunisiin
dorsal displacement Kag dorsal tilt @131505ULTILAE
Hoafummaiadeuldfinin idesanilydenteatunisudu
wazhiuussvasanasulng (Ui 5) Swhlingu Kwire
wuudenanunsasnwyu volar tilt 1@AnIT 2, 6 uas
10 &Uai Aiadeves volar tilt difference lungu K-wire
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agviliuuInsegn capitate Ldeunaziluganng
wwINsEAN carpal Haund™"

FogrdalunisAnwiliun 1Hunisdnu
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