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Abstract

We report the operative procedure and outcome of Kienbock's disease after vascularized bone graft
treatment, which was performed in 18 patients, composed of 12 men and 6 women, with ages ranging from
18 to 67 years (average 43.6 years). Based on the Lichtman staging classification, five, six and seven
patients were classified as stage 2, 3A and 3B, respectively. Vascularized bone graft was harvested from
the third and second metacarpal base in nine and two patients, respectively, and from the distal end of
the radius in seven. The mean follow-up period was 33.8 months.

Results were evaluated based on the Mayo Modified Wrist Score, with eight, seven and three
patients considered excellent, good and fair, respectively. Although the wrist extension range of motion
(ROM) was less prone to recovery, results show pain relief with an improved wrist flexion ROM. All
patients were able to return to their daily activities, including sports. Further, no significant differences
in clinical results were observed between individual harvesting sites.

Based on our results, we recommend vascularized bone graft as an effective procedure in the
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treatment of stage 2 and 3 Kienbock's disease.

A EN

Key Words: Kienbock's disease, vascularized bone graft, avascular necrosis.

& U & (£

F— Xy 7J{O Lichtman 548" stage 1T, I

L TUE, S E TITRRA 2 LA S &
NTWab. EIZ, HIRENOTJ ARG & B

Téﬁ(iklﬂlﬁ%:ﬁi@“éﬁ(f RSN S,

A IS A WIEE ”Eﬂ%%ﬁm?’ g
REGIVA 2 EDD Y, L L 7o i
ENTW3, Lal, ?T JEEASEAT LT
BHIEB R AL & 70 DREBFIIxT LT, 0
IR O NE 2 0%, ARG OIMmIT % 1E
HEAETL2LENRD 5. MEWRT X &M
X, AREomfrobEZ HrE L, ARED
BHADHHVIITHROFTHEEZME FiETH
%, A, SEHI BT 5 IMEWN & &AM O
WRBAEE R LD CTHET 5.

EflH LVHE

ST 12 61, ik 6 B, TR
V¥ 43.6 1% (18 & ~67 %) . FEARHBLA & Fify
FCOIMIEFH 12572 B2 H~28 7 1)
THY, F— Xy 7JFD stage 774HIT, stage
I 51, stage A 61, stage IB 7 T&H - 7z.
MAEW & SREORE X, 5§ 3 hFgREiH»
5961, H2m F 5 A 2 5 226, 2,3
intercompartment supraretinacular artery LT
ICSRA) Z MW & L 7285 A 20 5 A4 61,
1,2 ICSRA % I & L 72485 AL A & A% 3 1
THho7z (K1),

MR & 5 MM 2N 2 T, ulnar minus
variance D 5 {5 | ZBEE FLH#EAMT % , null variance O
2 1§IJ CHBHE R 2O L7z, 363 LT

3 — B A9 |2 scapho- trapezio-trapezoidal (DL T
STT) g 2% 3 # A ffT - 72.

ity 4 ¥ ffi 12, MAYO MODIFIED WRIST
SCORE"Y (1) #H\WTAT\>, 100 A 5T
FFAM L, 90~100 % excellent, 80~89 % good,

1 B & ERAED R

65~79 % fair, 65 LLF % poor & L7-.

72, RO TIMERT & Gl o H %
fToz116E , URHI BV TINT TITHF—
Ny 7RISR U CHEAT L 7ot JAai 7 6 offr
TR % BT L7z,

(T e R 22 TR L7z, et
#T1d Paired t-test (2 & - TIT\, P<0.05 Z#TRT
FHNHRELE L.
5 R

BERIRIE, 43384 H(127 H~897 A)
TH o7z, BERGE T excellent 861, good 71,
fair 3 % C poor DIEGNLEED 2o 72, ARG
DIEFE DO 2 753 Stahl's index™ 1A Tl
T 47.521.8% 7> 5 Al 1.1 50.2+2.3% |22
L7z%% (P<0.05), fefitmBigtg 213 485+
14% & BT L Tz, il O bk
A 412 X 1) Stahl's index DAL & a4 %
L, FREm R OER LB, SRR L 2o 7
FEICHER L, fRBBlgF Il B W THEEICH



F— Ry VIR B MR & & B 707

721 MAYO MODIFIED WRIST SCORE (3CHik 10 & 1 i)

168 S iz
=g 25 FEaL
(25%5) 20 ERHTERECERHDY
20 FiEOE TR HY
15 EHHTPIZEORIHY
10 BEEETEEORIHY
5 BEEETHIZEDBHHY
0 TRIFELY
TBEE 25 ETEBRELTS
(2585) 20 PIZEBELTIA
10 BFENERL T
0 FBHIARETRESDY
o] Ehig, 25 fiBlo> 100%
(255) 15 R 75%-99%
10 BB 50%-74%
5 FRfBl 25%49%
0 D 0%-24%
#hH 25 FfBl 100%
(2585) 15 FRB>75%-99%
10 FRBI 50%46-74%
5 ffllon 259 45%
0 R 0%-24%
HI 30-100 Excellent
80-89 Good
65-79 Fair
<65 Poor
(%)
B SRRt
B - \
50 ~
b - 7‘~ <~ Teeld | P<0.05
15 R §
& {RSTTE 5 3 F
45 -
Rl B IR R IB R

% 380 (P<0.05) , AFE 2 IZCGE L 72l % iERr

LTwW/z (M2).

Carpal height ratio (%, ifT 0.523+0.024, 7

X2 St3hl's index DZEAL:

% 0.545+0.056, HeiimEigeE 0.525+0.018
LI AL ZRD o T,
MR S SRR OB, R



708 [ S A A E YA

EE (2EL) #1 (AL

100%

100% F

0 0
M3 M BB () QLB SRR () (76)

DG

4 FEfI
a: MFATHAE X . TIRE O & B LEA R b5,
b: AR MRI (T1). HIREEEIIEET 2R T.
c: 55 3 B S DIMAS AT X B R AEA.
d: irfh 7 AEHLRE XML ARLIZIER L T\ 5,
e: fiif% 7 4F MRI (T1). EUfFZ2Himir bz 5.



F— Ry VIR B MR & & B 709

M I 725+36.8% 7 5 784+342% (P<0.05)
|2 T B E 66.2+285% A 5 78.2+22.4%
(P<0.01) (223 L7z, #2877 (3 bk 579+
353% %5 885+11.4% 2014 L7z (P<0.001).
—J7, BT RO W BN,
T48+24.7% 705 885+1223% (P<0.01) (Z#JH
o] B i 13 684+27.6 70 5 8024208 (P<0.01)
\ZesE L7z, 4200 13 fE R b 53.4£38.4% 0 5
85.1+12.4%|2[al{5 L7z (P<0.001) ([ 3).

E #l & =

FEB] 1, 45 %, EREAETFETE. 8
13 8kg (f&Ml31kg) & FHFWIALT L, FRIHE]
DU FIFILESE 40°, T 45° L HIR S CTw
7z, AR T HAL X RIS & kg% R
&, MRI T Tllow O#fE%21 % /R L, Lichtman
¥ stage A LWL 72 (X 4a, b). 3 H
FAIETH S MW = ST (X 4c) B &
O STT 56 % fiid7 L7z, it 74F 0 il
X#TIE, AREOEEDMET %2R0 TR LG
(37H2% L, MRIT1 5@ i {5 < kg iMoo F
WEEFEDEFEFHEETHEL TS (K
4d, e). BUE, B 27kg LeE LS VRN &
LCTHBICHER L TWwWA, FHfsoHEI,
FJH 55° L LT\ AT, WIRIZE L CTid 47°

BI5  fER] 2
a: fiTATHAE X A HIVEOHERERD 2.

b: fiHT MRI (T1).
c: BEE RN S O MR & B HAT.

LlIEAETETRD TR, FRRFEI
excellent TH 5.

JEB 2, 26 ek, EFRISAETFRIETE. B
X #ETHIRE DEEE S & ORHRE OFERZATE
% MRI T Tllow O#EEZAL 2 588 | Lichtman
4348 stage MB &2 MWr L7z (M 5a,b). #2mm
@ ulnar minus variance @ A ] 12 x} L, 1,2
ICSRA # IM5AR & L 728 i 2 & AR
&g AT B & O BT & hEAT L 72 (X
5¢). ik 2 SEOBLE, FIIEHI LA XA T
THRE OBALBIIFRAF L T 528, EEIER
RYEESINTEY | FHREHIE good TH % (M
5d).

Z =

Stage IBL MO F— Xy Z7HFIxT L
TLUECIE, LLEi2* 5 ulnar minus variance @
JEBIC (3T S HEMT %, ulnar plus B & U null
variance DHREFNZEME & B AT 2 hEd T
LTWa, MAERRT & SRR AR 11 51 & 52
B RN B 7 B O R R T LR L 7oA
BB L TEmEE S L SUEL TS,
MBI & SR AAT 12 T-RAET O35 T HI R A35%
4 AEMDFS bz, Thud, Beg s
DB O Tl T 51 2 & n] BB 4G

ARBERPRIET 2R

d: A 2 AR HME X . EROHETIIRID 0,

FBGUHL  * x MG & R



710 -

LTWADIIx LT, MEWN & BRIz
HilREA IR % ) Z\BHEE OEZEDRE
2 W ENSAIASEN S 2 E DRI EE R .

MEWRS EFBMOBRIEII E LT, 1
FEY, E2hTFEY, E3IPFPEY, BEERE
O BEEME R EPHREINTWA, 4EO
MECld, MW & FBAEORIERALIZ X 5
it AR DOHLEIIFRD 72 0o 72, FREGERAL D
EII, BHERLR 3 COMEE L MESHOKR S %
ERTDHULEDNDHL, OF), F—rRyIiH
(21356 2, 3P E AR, 1,2ICSRA - 2,3ICSRA
ZIMEWE L72BgEM 2 5 RETEETH 5
A, MR OMEZEOKE, ESI0 U THRED
PNInT A ENERELEER D,

—J, MEWS & BT H 5 WIEE
SEE AT & BRI L 72 5 ANy 7 IR R 13 A
BWEERIC 572, T BT, M EE
BT 720 i, DEMICHIREGOEEE v
1D B 723 OBEDN BN L ERLTWA, H
REOHEEZR/NRICE L0 5720121, T

X

1) Lichtman DM et al. Kienbock's disease:The role of
silicone replacement arthroplasty. ] Bone Joint Surg
1977; 59A: 899-908.

2) Almquist EE, Burns JF Jr. Radial shortening for the
treatment of Kienbock's disease-A 5-10 year follow-up.
J Hand Surg 1982; 7A: 348-352.

3) Horii E, Garcia-Elias M, An KN, et al. Effect on force
transmission across the carpus in procedure used to
the Kienbock's disease. ] Hand Surg 1990; 15A: 393-
400.

4) Nakamura R, Tsuge S, Watanabe K, et al: Radial
Wedge osteotomy for Kienbock's disease. ] Bone and
Joint Surg 1991; 73A: 1391-1396.

5) Yuceturk A, Isiklar ZU, Tuncay C, et al. Treatment of
scaphoid nonunions with a vascularized bone graft
based on the first dorsal metacarpal artery. ] Hand Surg
1997; 22B: 425-427.

6) HCIFIERS, ARRHEE . WA & 52 R e AR
fillght . HF23E 1999; 16: 98-102.

A EN

LA Z D EBOFMENAEL 5 £ TOH,
10 & DD I T HARE 120 B TR AR & i
STWENH L EE 2D, Yajima 5" DS L
7o—WER STT gL, fECHHZHETH 5
A3, ALIOFEGID X 5 \THRETR ISR OHETS
BYE N5, HIRBAEICHS %2370 %
Molzns, Fk, BRMERMERED B EHE S
NHEZAHTHD, HEZRDRICT 2 EER
T stage MOFEGNIA L TUE, MEWA S EE
FHAR\AEREAT 2 R L 72 s kv ez 7,

3 & &

1. F— Xy 79I 2 MR S 544
(& B A RS H N2y, BIEHIERO
VAR AN Z R 7z,

2. F— Xy VIHOMERNS & FHBEHOR
W = #5355 £ MRIOfE 5 EH AL & 72
O, FHHOHETIEIL L T,

3. IMEW S BBAORIGEILIZ X B iRk
HDANIFED Lo 72,

(7

7) EARE, BMES, FHMK, 124, Kienbock 5
V2R 2 FATEIG &G FE M. HFEEE 2000; 16:
665-669.

8) Zaidemberg C, Siebert JW, Angrigiani C. A new
vascularized bone graft for scaphoid non union. ] Hand
Surg 1991; 16A: 474-478.

9) Sheetz K K, Bishop AT, Berger RA. The arterial
blood supply of the distal radius and ulna and its
potential use in vascularized pedicled bone grafts. J
Hand Surg 1995; 20A: 902-914.

10) Amadio PC, Berquist TH, Smith DK, Ilstrup DM,
Cooney WP, Linscheid RL. Scaphoid malunion. ] Hand
Surg 1989; 14-A: 679-687.

11) Brolin L. Post-traumatic lesions of the lunate bone.
Acta Orthop Scandinav 1964; 34: 167-182.

12) Yajima H, Ono H, Tamai S. Temporary internal
fixation of the scapho- trapezio-trapezoidal joint for the
treatment of Kienbock's disease. ] Hand Surg 1998; 23-
A: 402-410.



