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The Results of Radial Shortening
Osteotomy for Kienbdck Disease Stage Il
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Purpose: Radial shortening osteotomy and ulnar
lengthening osteotomy for decreasing axial loading have
been known to treatment for avascular necrosis of lunate
bone. The purpose of this study was to evaluate the clini-
cal outcomes of radial shortening osteotomy for
Lichtman stage 111 Kienbock disease.

Materials and Methods: Between December 2001
and October 2008, thirteen patients with Kienbock dis-
ease underwent a radial shortening osteotomy at our
institution. On the basis of Lichtman classification, six
had stage I11A and seven had stage I11B. Radiographic
measurement of the ulnar variance and the carpal height
ratio were assessed preoperatively and at the follow-up.
Patients were examined for wrist pain, range of motion
at flexion and extension and grip strength both preopera-
tively and postoperatively. The clinical outcomes was
evaluated through the modification of Evans scoring sys-
tem.

Results: All thirteen had maintained the preoperative
stage at the follow-up. In ulnar variance, negative vari-
ance was seven. The carpal height ratio was increased
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mean 0.018 at the follw-up. Pain in VAS was improved
mean 3.6 at the follow-up. In range of motion of wrist
flexion-extension, in the eleven which had limitation of
motion preoperatively, all eleven showed improvement.
In grip strength, among the ten which had decreased pre-
operatively, eight showed improvement and two showed
no change at the follw-up. The clinical outcomes were
good in eight, fair in three and poor in two. Among the
five, negative ulnar variance of stage I11B, three had
good, two had fair clinical outcomes.

Conclusions: We found that radial shortening osteoto-
my can prevent disease progression, also show good
clinical resultsfor stage I11B Kienbdck disease as well as
stage lllA.

(J Korean Soc Hand Surg 2009;14:102-112)
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2T o= 222 0128 M 38 KienbdckHo| Xz 2t

FEE F 99 FRY AAZ U A5 F 9 Al Utk BAEY APge TR} 39
299U gaAE S40RE (T 94% & (59 19), 3] 59, wEAL 19, LEde]
T U3 4E% Tt 8F A9 4E% Sol & %9 o3l 19, Aol 3ot £% F 3T I
A gle. g wI FA] 71RHe 34709 (24~63709) 0l 9k (Table 3)

L= =
EAEE U3E 52 SR 99 s394 2 Sz 27
HES A2 F dva geA ok
o] A9 HAHL Lichtman 3A ©A ¥ ofyz} F= Frle e A JIEes ot e 49K
3B ©@AE 2§ = FEA IJrEY A5 /49 g&e] ASWez 7~9 cm FTAMNE A3t
A eF 9 dEE BE 2T A4 AIes Ay 3, e ET A 8 54TEE U AelE 85 99
Re A5 dB2A AHE Hrisk] e Aotk T2 =2A7AL, R S Sl 4 A 29
3H 2% H(oscillating saw)< o]&3dle] o2& W=
AT CHaF 2 HiH AoeS Aldein. A3 s S W9 54
TefollA i 3 mm AlBsAIL, A5 W9 Fd 1
oL At AX 2 mm, HZ WY T4 5dolA 2 mm HEFE
= Attt o= A A kS A e
20019 12¢€FE 2008 10€¥€ Alelo] EolA 2 AR oF 45 A=z 2F 2] ¢F 2 mm &
Kienbock ¥ Lichtman 3A ©@4, 3B @A o =5 Al 95 dasvs Al A9t 11
W2 13He] oA 8F @ HEE e 83 A o, 83 A dzeS A P17 24 (Case T,
Z AEeEes A S 1389 3 F EAE T Attt o= A dEEe 83 BAE 200 o<l
B, AA7E 6Heldtt. F 13¢ & 4 FEF & Aol Attt dEs Fode azd Ad 25
A A= 11635 1d X3, 9A F25dd & &9 253, A HEY 9 958S o] &sko
At A= 249}, Lichtmanel <3 &/ (Table a8 lalelA Ad 53, 2¢elA it &
DellAl 3A @AZE 69, 3B @AIZE Tt 3A & S, WA 10ddA A HE5E gt S532S
At 3B @Ae] ERE 2587 604 1 olstd &t nAsdT. FE F LA Haedz 47
749+ Lichtman 3A ©AZ, 8F47o] 60° <] FA A M BUR 25 fAE T
d 7Z$%E Lichtman 3B ©42 R/t F 13
B @A Fa v A Hd AR 3041 (124 *= M- & Ly}
~5TANSAL, Sl TSt e W] 7pA] ZA™
A e et 35702 (1~120)°]1%0 k. 139 5 4<lA Tz A WA AARE Foke HE A9 E 346l
Table 1. Lichtman’s classification of Kienbock’ s disease
Stage | Normal radiographs or linear fracture. On MR, lunate shows low signal on T1-weighted images,
and low or high intensity on T2-weighted images.
Stage Il Lunate sclerosis on radiographs.Fracture lines may be present.

Stagellla Lunate collapse, with normal carpal alignment and height.
Stagelllb Lunate collapse, with decreased carpal height, proximal migration of capitate, and fixed scaphoid flexion (ring sign).
Stage IV Lunate collapse with peri-lunate degenerative changes.

Table 2. Scoring system of Evans et a. for evaluating clinical outcomes

Criterion Score (Points)
Little or no discomfort in the wrist joint 1
Grip strength of more than 70% of that on the unaffected side 1
Flexion-extension arc of 60° or more 1
Return to original occupation 1

One point was given for each criterion that was met, for a total of O to 4 points. The results was rated as good (4 points), fair (3
points), poor (2 points), or very poor(1 or O points).
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=3 Hl(ddE 29)E SHeith(Fig. 1). WA g A% TIEH%a, % Wee 4=
Atote] Wetyl AR Ba) F2 Ay F& Fo > 712 Fgesla, 5 X" Ay AHAR 33
wdel FTNAAAE), £ BEe 254 A ZHsle] M 2o X2 A3 wmsle] W)

Carpal height ratio = L1/L2 = 0.54+0.03

|

Fig. 1. Carpal height ratio.

Table 3. Patients profiles (preoperative findings)

||

BE&2 EASIY. Evans S0 AAIG A4 AA
(Table 2)E vl oz 44 ZA3s Hrlsdtl. &
S A=A E 1~3), F524~6), F=

(ZDE Y7o £+ A F5=2Y T2 53994 F
% =

= F AR $For sy AL ESH

4 o]de S H AFE 2 #Ee EH]
719 A gl AFel TIAA 11E 7Hs
FH AAHe] A5 e A 59 FF Ao
159 70% ooz & Fo ¥ gAY, =
A @S 3 g Ho] AdFe] 10%lsAT =
Foll AET 40% °1d 7 %ol 182 7Htsts]
o o BAEe] A0 EERde AF e A
o 7 BEE dolM 60° ool *FHHAE H]
el =5 ey Ad EHde] a4l =
Aol Wlste] o Fof] 30" o3 sHE H A5
o FY EEHEARY sde Bl A (2 707, A

&

A7

RS,

1399 gka} 5 117l 4

a4 Al dAgE B o 2490
YERIA Wl 717k 9] 717 7R A 10d
W2 uf$ thekslsitt. Lichtmanol €%k 5 (Table
1DE 3A @A7} 69|, 3B @AI7F TSt Table 3).

! . Lichtman Carpa Palmar flexion Grip VAS Ulnar
Case AgelSex  Site Duration Stage Height Index Dorsiflexion Strength Variance (mm)
1 12/F Rt.(D) 6 mos A 0.43 60 80 100% 2 -2
2 24|F Lt.(D) 6 mos "B 0.38 70 60 10% 9 -3
3 26/M Rt.(D) 2 mos A 0.6 70 80 100% 4 0
4 36/F Lt. 19 mos 1B 0.53 40 50 10% 9 -1
5 27IM Rt.(D) 7yrs A 0.46 70 45 70% 6 -1
6 35/F Rt.(D) 8yrs 1B 0.5 45 45 50% 8 -2
7 24|F Rt.(D) 2yrs A 0.53 70 10 90% 5 0
8 22/M Rt.(D) 6 mos 1B 0.56 70 50 100% 4 -3
9 28/M Rt.(D) lyr 1B 0.51 70 70 50% 7 -1
10 57/F Rt.(D) 5yrs 1B 0.47 70 70 80% 4 0
11 29/M Rt.(D) 18 mos "B 0.55 70 20 50% 8 1
12 29/M Lt. 1 mos A 0.59 70 80 40% 7 0
13 44/M Rt.(D) 10yrs A 0.71 70 10 60% 4 0

The grip strength is given as the percentage of the strength on the unaffected side, D: dominant hand, Rt.: right, Lt.: left, yrs: years,

mos: months
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F& A PR AROR 23T BAS HE W
de A2 o4 Wl ™Mo Y B, 323
3 A97k 5, 2B P WeTk 1ok,

WA A o2 2 E 2 Fol e 5 o
Hi 0.525%2 A W95, Lichtman 3A @A

= H 0.5552 4 W9, 3B @M= HT
0.499=% 43 AU

F= A3 vlaste] FA] #EA Fd 0.018(-
0.010~0.105) F7tete] F2= Eo] HIZF FAHA
t}. Lichtman @4 ¥2% 3A Q@AM H+
0.022 =°| 37} 3B ©AlClA #H 0.0149] =9]
717t Atk (Table 4).

W oA & 5 o EA] g Ak A
oA daze] B d glo] F2&9 Eol7t &
AEE A9E HAAT, Lichtman 3B @412 4
2z Wt Fd HF HE B Case 1074 112
Z¥zy 0.0067 0.0079] = =l #HAE Bt

o

EZ (NZMAEE)
= ¥ 5.9%eH,
T 5.2, 3B dAdA =
5% BAd,

5.9914 4 2.3

Fe Ho ANASAH=
Lichtman 3A @AdAE 3
P 72 3B YAV H =2

I Foe AR E FiE
2 3.69 Aol It

Llchtman @A H2 = 3A DA (6d) = 5ol
A A, 1delA Wst ila ZF A Gt A2
AP B 5204 S F AR 172 3,590 %Al
o] A, 3B DANAM = T BFo)A iﬂ"] UA
3, Fe A APMHEE P 701]1 T

2.9% 4.1°] 3H0°] UM Table 4).
Lichtman 3B ©@AA 3A @A H3] =
of HuHoR 550 ¥ Hag)

=

Table 4. Postoperative results

FE Ao F wHo FZ-AA WMee P 33°
o] #Algte] A1, Lichtman 3A ©AIAE 30°,
3BEACAE 36" =2 3B @AM ¥ 2e % ol
7} dem, 3A @A} 3B @A BT AlE Ao}
o F-3Eo] ATt

T Ao Agte] UAY 11e BFNA 5 Fo
Hit 2879 S HATE. A glo] B +F5HH
£ HAd 29 (Case 3, 12)dH-E & Fodx= HA
TEHE B

Lichtman @4 2% 3A @AlA & A FHA
TEHAE EAY 24 & ALt vt UA™ 49

oA Hat 2379 AL BT o] F 24 (Case 1,
5oldE F4 +5 W2 AT, 3B ©@AllA
= 427t A" Td BRRAAN & & F WA &
AL AJa Ht 31°9 &A1& BT} ©] F 59 (Case
2,4, 8,9, 104 BF & HAZY] SHS B

Stt. Lichtman 3B ©@AlCIA 3Ae] H|3] =
B &% WY sde] v 3 (Table 4).
Lichtman 3B @A 44 & WA 1< (Case
1DE € Ad 60°2 4™ Agto] AAAT F& F
o 40" A1 Z7h7F i

R

T Ao R gxH e A= vE HT 62% =
728 993, Lichtman 3A ©AdAE FF

77%, 3B TAlNAM= i 50%= 3B ©ACA b
Se shA g Bk
% Aol 72 ol

2
o (Case 1, 3, 8)°A & Fd=
e %’iol A= 2 ‘I'I’X]E]Oiq. T+

4 «47\133 57}” HA3, o] F 8ol 54, 249
Azl ekslrt glith

Lichtman ©A4 EH=2% 3A ©AdA a7}
A 4aoA H 14%9] sl U, o] F 24

Lichtman Stage 1A (6) B (7)

Carpa Height Index average 0.022 increased average 0.014 increased

V.AS average 3.5 increased average 4.1 increased

R.O.M. average 23° increased average 31° increased (5 patients recovery to full R.O.M.)

Grip Strength
Clinical Outcomes

average 14 % increased
Good (5), Poor (1)

average 30 % increased
Good (3), Fair (3), Poor (1)

R.O.M.: range of motion, V.A.S.: visua analogue pain scores
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(Case 7. 13)°1A o3t 5ol It st < = #EE A0y o/hE AFEe 5 93d

ol g™ 24 F 1 (Case NE & A a7t T2 TAE Wde 124 Ax &2k (Case 1)9] 45,
Aoy A= 90%2 e A Ho|Aw, FE F Lichtman 3A @AYS™, -2 mm &4 F= W9
o A=9 90% % A Ho] 4 HYomz o] 1d= S B3, 83474 527 da, FEF Eo] Hle
AQstH H 18%<9 zHS Btk 3B ©ACIA 0.4262.2 7FA3] ATt FA| & 7|3kl 5 370
Aozt AA" 6ol BFAAM & F x|gHo] Ht dolom | FAl AN ARRlA] Y HE W E
30% THEJH(Table 4). BAa, 25 =] 17k 0.006 718k en, €4

Lichtman 3B ©7lollA 3A ©Al< Hla] < $ =9 Astel BAst 2ol sHEn, LS
o Wi 5 IAHol HE AT, 3B ©@A B AEd 2] sHdE #EE & U (Fig. 2).

%
G HF LA E 19 (Case 1DE & F 20%9 Td AREEHY 5 4BE TS TAE A 274
we SR gAY SHe BT @FAb #2H(Case 5)¢] 7, Lichtman 3A @A S
H, -1 mm 4 HE HYE Bz, 2334

HEARAM BHA B3} 58° i, FZ= ol HlE 0.466°= s U9
ok FAl #F 7|3te] 3do|lon] FA] WAL AR

FA AR ARROA 130 BFoAM & A 2 A g HZ WS HYa, FIF Zo] H7}
< dAE fAEET. 2d AREH 95 93d B 0.092 Z7ksllon, ¥2gze] Aol 43l A7lo]
T TR WL 244 AR g} (Case 7)) 25, SHHAJH(Fig. 3). FA 3d CTAM= €43 &
4% Z Lichtman 3A @A oM, 34 HZ W9 Asle] s 9dE Fold IEE #AFE + A
S HYlx, 8F7te 38° Qda, FET Eo] HlEe tH(Fig. 4). 8@ #FEe] &5 dHd 555 T4
0.528= A7 WAt 4] & 7]3te] 2 271€ W3 354 oz} Ak (Case 6)9 4%, Lightman
ojom  FAl WA ARlo|A] A E Yl Al #g3h 3B @ASeH, -2 mm 24 HF ¥WIE E9n
AR Bl glS <& =o| Y7} 0.004 S8k LFNTE 62°Aa, F2F =] HE 0.5000= 7

dol sd=det. F41 #F 1
9 2hdel 297 Aats @ ZGolA A Wil
FAle] dds B e =Z7h dAs A A

3l AT FA BF 7|zko] 29 SRl en,
Al AR ARGl Fd HE WE BAa, 7
=o] HIZ7F 0.026 S7tstlen, didEe] Asket

e e b

Y, 1]
Fig. 2. Lichtman stage Il1A (Case 1, 12/F, duration: 6 mos., hardware removal at postop. 9 mos., -2 mm negative
ulnar variance) (A) Preop. radiograph shows bony sclerosis and fragmentation in the lunate bone and arthritic
change of the capitolunate. (B) Postop. 5 yrs. 3 mos. follow-up radiograph shows positive ulnar variance and
improvement of bony sclerosis and fragmentation of the lunate bone and arthritic change of the capitolunate.
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HRQl B ae] sio]l BEEou s 22 (Case 2)¢ 4%, Lichtman 3B @A 2™, -3
dste] g2 #EE 5 glith(Fig. 5). 6714 A mm 4 A& HAE B, 8744 110 AL
He| 25 gl 58 Fa=2 Hdd 244 A F2F Fol HlE 0.3762.2 Zad] UATH FA] &

[
Fig. 3. Lichtman stage I1IA (Case 5, 27/M, duration: 7 yrs., hardware removal at postop. 2 yrs. 4 mos., -1 mm nega-
tive ulnar variance) (A) Preop. radiograph shows bony sclerosis and fragmentation of the lunate bone. (B)
Postop. 3 yrs. radiograph shows positive ulnar variance and improvement of bony sclerosis and fragmentation
of the lunate bone.

Y

Fig. 4. Lichtman stage Il1A (Case 5, 27/M, duration: 7 yrs., hardware removal at postop. 2 yrs. 4 mos, -1 mm nega-
tive ulnar variance) (A) Preop. CT corona image shows bony fragmentation in the lunate bone. (B) Postop. 3
yrs. follow-up CT coronal image shows improvement of fragmentation and increase of the lunate height.
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Fig. 5. Lichtman stage 111B (Case6, 35/F, duration: 8yrs., hardware removal at postop. 1yrs. 2mos., -2 mm negative
ulnar variance). (A) Preop. radiograph shows bony sclerosis and fragmentation of the lunate bone and degen-
erative change in the carpus. (B) Postop. 2yrs. 5mos. radiograph shows positive ulnar variance, improvement
of sclerosis of the lunate bone, degenerative change in the carpus and no improvement of fragmentation of the
lunate bone.

Fig. 6. Lichtman stage I11B (Case 2, 24/F, duration: 6 mos., -3 mm negative ulnar variance) (A) Preop. radiograph
shows bony sclerosis and collapse of the lunate bone. (B) Postop. 4 yrs. 5 mos. radiograph shows neutral
ulnar variance, improvement of sclerosis and fragmentation of the lunate bone and recovery of the lunate

height.
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6/E HEES 5 4B B5& TAE WS 29 A5 B Tdoxes 5o7F 5, 247 deion,
Al \’:*ﬂ‘ %Z}(Case 11)e] A%, Lichtman 3B 94 4 HE HAE B b= 37t &, 147}
Fom, +1 A HF WE EAx, 5442 80 &3, 1d7F EFoldtt. A A= HE E 14
AL, FZF Eo| HlE 0.5472 FHA WA F4] = B3|t
w2k 717F 2d 27Rdold o Al AR ARRlof A
¥ HF WLE HYx, $2F =] ¥7F 0.007 7 =
astgion, s A 2 sAFEeY Y=
st e AR Ut (Fig. 7). 13¢] BFAA & & gy B/ slol & &
Lichtman 3B ©A|e] $A59] 7-F-, WARdEA o FE AT 10edA = F 1d FZol 18 A A
2 AAZo A3} AR B A ) AFEge AsS APttt
U 24 243 AL 34 HF W97 -3 mm Lichtman 3B ©@A0lA &3] 444 235 =
2 ZF4d 1dE AYstne ad=He FFe FEHA ¢l 1 (Casell)E= % A +1 mm °“é 2= A
B ie= 1, B5e AAAANEE QoA TR T, FH 1A
g2 20% =4, % W= 40" AA %7}7} U
olAA Z 3} . = £ 0.0069 F2F =] gavt U, 8
T2 = 80° oA 85° = oFsl= ATt
Evans A AAE &3 448 AgosE= 134
% 87} £, 307} G, 20]7} BForh. 1 =
Lichtman ‘%74] HEZE 3A @ACA 547 5
147} EaFolgla, 3B YAlA 347t $<=, 347}t Alexander %] #1213 modified Lichtman %
&3, 147} EFFolAtH(Table 4). Fe 94Z9 297 I A 3 SAS FAHe ¢
HE AYd mE JdH A 54 HE A o= E=oloh wES 7 3A¢} FHAaE FEE =0l

Fig. 7. Lichtman stage |11B (Case 11, 29/M, duration: 1 yrs. 2 mos., +1 mm positive ulnar variance) (A) Preop. radi-
ograph shows bony sclerosis and fragmentation of the lunate bone. (B) Postop. 2 yrs. 2 mos. radiograph
shows positive ulnar variance, improvement of sclerosis of the lunate bone and no improvement of fragmenta-
tion of the lunate bone.

—109 -



oo_m
9]

g
B
f

¢
s
i)
ot oft
P‘L
e K
Ly oX
c
o

o W
i

Ut
N, Lo
LA
leo_{m
o,

Y
'1“1&_11-1

0
C R odo

=}
T N > Mooy N

] % (cortical ring sign)e 5=
AS= FAZol HF FI3Hd

2]
ARt 1] Rgo R Yeiite A
=

[e)

[e]

>,\l
lo o
b i

o
L
it

X

9] F7Ae] Zel7k T mm & L ©]3}2
dkg-olt}. Goldfarb %' Lichtma
S5 BUte dFeA 94 e A0t
o Fd 3 AFe F¥UF FALEY
8787 o FAE =3 v

S A#Ago] ¢l

Lichtman ©Ale] &

1
1o

,ﬂ
2
_0|L
rr
2
v
o B Ot odu do 2 lo oy kI oo

o
32
o
B
rd
o HFP
9

N
N
WL
tlo

FIG Aol Holx Bgrhm AAm, KL
F7hite] A 3AAE TR F83 AL,
12€ 602 AN B AT E:
Aol PES 2797 60°% stk AAZ &

N

AN
i
~
fr
w

;%oh',ﬂ—lﬁ%
go Ho w o
(S o
Hmo
1:053\]
I, X
HJEJOELOE‘HN
5 o
3

o

B I
Hﬂﬁri\l
o =
Ve
W X2 me
lo Sy
g
tg 2
N

g S o
&-\‘iz
RN )
& 1o x

=2,

g
_=

H

sk go] A= Ade

oIstAld F dtke AS on|grh, AvkH

o] MPstr] Ho] o MPgS =

st 8o AM"He Rt a3ttt Salmon 5
| st

£ Lichtman 2, 3 @4 34} 329& diido=z 3t
HEAH X859 8F dEHEe] Hlw Ao 83 o
£2 A 8E AP FERT &

&S AP o] B
T - R gAY
3 @A SApelAs HEA XRE SIS AT T2
o] B3} 343 28 dvtn Busiych. Keith 5°
< H FH7I3F 8.1de ienbock ¥ At
o ANA HEZA X7 AFAZS B3 dFoA
Kienbock W2 o4d Axgle HPde] ®olgtn
Attt 9o T A7t HelFRe] A 5
WA SR 24 A3t e AvE FE8 MYl
g sttt Luo ¢ Kienbock H

A5  glenz o] F3 FJ=ok Wel stageel

w
&
ol
1o,
>

o o d0
oty
ez
&

o=

o=

o
¥

7H

= AFNAE A dolM EEee sHE B
232 2o A

9 .
o HAL YA TaAvhe @Hel Yok
. 19909 Horii 5" 4% f&<&clA
4 qEe AaANE 8B BE ABEAA

t 2l Zavt 3u o geletm o
toold] FEste] 274 3 BA

o FAx APH Lichtman 3B @AM = 2

[ex]

=

T OF dEes APdeEd a9dsd Rode
3 =

A 298 =92 499 Lichtman 3B @4

= =
Hol APy ds Ays dolH gk
197593 Gelberman "€ 1592 Kienbok H

tlo o

Gl A 1341(80.7%) 1 = ®7F 4

WA, 19979 Kim §7& 149 3 101(71%)

7t 4

qul

s

S
=1}

i, HE A NS #xpL 59, HE A
3

)
(@]
o
(el
=
[o5)
5
oL o
7y

372 O
= =4

W= 712 Kienbock el ZAlzlo

ll
j=1e]
S AFSdrh B AR & 1399 B

RS 7Rl @2t T (54%) o2 7V

A 59 F 39e S, 290] Fxel ARE B
At AYE A AR

>

27 T, A4 A HYoME oA,
Lichtman 3A ©@A 4d F 3dl& &, lde EF

o 2

2 B93, Lichtman 3B @4 1d¥& %39

Z23= Bt o4 HF W= BYY Lichtman
3B ©AIQl 19 (Case 11)& &3] A3E B}
oly3t Ayl= & Wl 2F vF AE&] A7

o

S 7AY, S HF = 7k Lichtman
= HIEo] gyl 257k €

8 omjzit}, B A 134 = 2F AL
291 (3A ©A 14, 3B 94 1d])elA]

A4 AEEe 93 4% A2ES NS
F2F Folk TRUA $59 A AN



2T o= 222 0128 M 38 KienbdckHo| Xz 2t

Tadayoshi $"& Kienb0ck ¥< 7F 134
ZH2 @A 64, 3A @A 49, 3B @A 39)ol
= 9F dEss Ad $9 2149 A7) FA 2RE
B3k Aol DASH (Disabilities of the Arm,
Shoulder and Hand) A<7} Lichtman 3B ©@7
ol o F £ AYS Hola, FHE Mayo &5
A7k Lichtman @A} ¥ 71245 FA84 0
2 Foatd o oAl A ®olA W Lichtman
4 GAZ o ®Hol P IAA7F les AAFHA

> Lo
fo i

T AE TdE5Eo] FA #F 2197 = B HIY
Hsts wetta Bastgith. B Al o
Al B 717k Hit 3470¥E & Lichtman 3B &4
IS e 83 O dEel s An
A5 falAe Bk A71AQ1 o FA] Bzl
SEAAIRE Aol Ayt Hoks w, FF 39X

£Z 594 Lichtman 3A ©

=327 W19,
H|g] 2 o] 3B TAlA o £ AFE B
]+ Lichtman 3A ©@AlolA 3B @AEY +%

o]

imﬂé&%ﬂﬁﬁmmﬁm\m—lwﬁm
N L

g, ¥HY, 85 59 #a Fol ¢ A W&
71% 3HAIRE, 53] Lichtman 3B @419 7d % 5
AN A} F-AH HLRe] sHdS B 2F A
G=Eo] Fd % HARe THd HYd gy
ASS HAFE A ourt 9l
WAL AR 243 Lichtman ©@A7F 139 25l A

F& T e AP 2 HAE FREEY. A
%A 2= WelE 7Y Lichtman 3B @4 29
Me 7229 =07 FAEA FRAT, YA o
MM F& T oA T WA ARG €4
o] 53 flo] FEF9 =ol/t fAHE AYE B
ot WA o7 Lichtman 3A ©AAE 94
=9] 7Aste} B3t ~do] sAEAL, A= Eol
7F SlEEE AL #EE F d9a, 3B SAldAE
Azl A AL BF adE 4 #EENoY
gz 43 24 34 2 897F -3 mmE
A 1d 5 ALstae e e dE=HA] &%
o 9dEe R #EYe] ddx HrE Ay
Kienbock HWolM= €74 F3lee & 7AhA7)
3, FERY FolE FANA FoEX 83 U A
=0 Hel MY =& F Utk A B AFdA
' HAFTh 53] -3 mm 24 HZ HY 9 oo
et €4 Eo] &5} F4dsle] e o ofnrt
Ak, FEstd 54 2 549 Lichtman 3 @A <A
8T o5 IS AT Az WA wste)
il & Fo &5, % dAHe] 3 =, w
2 % ¥y THE By

Z W99 Lichtman 3B @A o] 7%
A AE HdalAe & F oAzl

< AsTdE e e o
A5 el Wéo] 7 me{Eojol & o=

O o
RIS
0_% it h
s
tlo Ff: o
(e}
=r
034\7 e oX
- o.?: u
il
1o
re
i
= o> b
B
W)
Me o
i)
ot
)

9
o =
re
re
-
lo
Y e
i)
il
ofi o
%
e
(]
o
fo ndt

O ox 2 by fIf do

>

e

AR o ofy w2 X

1) Goldfarb CA, Hsu J, Gelberman RH, Boyer MI. The
Lichtman Classification for Kienbdck’s Disease: An
Assessment of Reliability. J Hand Surg Am. 2000;25:529-
34.

2) Luo J, Diao E. Kienbdck’s disease. An Approach to
Treatment. Hand Clin. 2006;22:465-73.

3) Trumble TE, Katolik LI. Treatment of Kienbtck disease in
Athletes. Atlas Hand Clin. 2006;11:45-65.

4) Evans G, Burke FD, Barton NJ. A comparison of conserve-
tive treatment and silicone replacement arthroplasty in
Kienbock’s Disease. JHand Surg Br. 1986;11:98-102.

5) Takase K, Imakire A. Lunate Excision, Capitate
Osteotomy, And Intercarpal Arthrodesis for Advanced
Kienbock disease. JBone Joint Surg Am. 2001;83:177-83.

6) Alexander AH, Turner MA, Alexander CE, Lichtman DM.
Lunate silicone replacement arthroplasty in Kienbock’s
Disease: a long-term follow-up. J Hand Surg Am.1990;
15:401-7.

7) Salmon J, Stanley JK, Trail 1A. Kienbock’s disease
Conservative management Vs Radial shortening. J Bone
Joint Surg Br. 2000;82:820-3.

8) Keith PP, Nuttall D, Trail I. Long-Term Outcome of
Nonsurgically Managed Kienbock’s disease. J Hand Surg
Am. 2004;29:63-7.

9) Kang ES, Kang HJ, Won YY, Yoo JM. Triscaphe Fusion
in Kienbock’s disease. J. Korean Orthop Assoc. 1995;
30:1335-41.

-111-



2353 - ZEH - 01FZ - 2BE - B8

10) Horii E, Garcia-Elias M, Bishop AT, Cooney WP, disease. J Korean Orthop Assoc. 1997;32:133-40.
Linscheid RL, Chao EY. Effect on force transmission 13) Nakamura R, Imaeda T, Miura T. Radial shortening for
across the carpus in Procedures used to treat Kienbock’s Kienbdck’s Disease: factors affecting the operative result.
Disease. J. Hand Surg Am. 1990;15:393-400. JHand Surg Br. 1990;15:40-5.

11) Gelberman RH, Salamon PB, Jurist M, Posch JL. Ulnar 14) Watanabe T, Takahara M, Tsuchida H, Yamahara S,
variance in Kienbdck’s disease. J Bone Joint Surg Am. Kikuchi N, Ogino T. Long-Term Follow-up of Radial
1975;5: 674-6. Shortening Osteotomy for Kienbock disease. J Bone Joint

12) Kim ID, lhn JC, Kim PT, Kyung HS, Shin SH. Radial Surg Am. 2008;90:1705-11.

Shortening or Radial Wedge Osteotomy for Kienbdck’'s

-112-



