Ay Y A3z A2 5L
J . of Korean Orthop. Assoc.
Vol. 25, No. 5, Octobar 1990

Kienbock A3}l dALA 3
AEY onust JYelAetas
oo+ -dEH &

= Abstract=

Clinical Study of Kienbédck’s Disease

Seung-Koo Rhee, M.D. and Tae-Hee Kim, M.D.

Department of Orthopaedic Surgery, St. Mary's Hospital,
Catholic University Medical College, Seoul, Korea

Seventeen cases of Kienbock’s disease were treated since 1982, and analysed their clinical out-
comes to confine the pathogenesis and to make sure the best way to treat them in various stages.

It was not related to trauma around wrist joint (35.3% ) but significantly closed to ulnar negative
variances (64.7%). Ulnar tilt angle was increased definitely upto 28.9° compared with normal
value (22° ) in ulnar negative variance, but volar tilt angle was within normal limits.

The packing with tensor fascia lata or palmaris longus tendon after the complete excision of
avascular lunate could not prevent the collapse of carpal bones at long-term follow-up.

But the triscaphe fusion was most effective to maintain the normal wrist anatomy, and radial
shortening than ulnar lengtherning is thought to be more effective in wrist biomechanics of

kienbock’s disease with ulnar negative variances.

Key Words : Kienbock’s disease, Ulnar negative variance, Triscaphe fusion.
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25 9AEe] ¥4 HAF S 18949
Pester} 318 7)1 4814 0.1}, 19103 Kienbock!®
o ¢j3te 2 WA gz} Bnagol#) 1 el
(pathogenesis) # X874 % 5o @7 &
& vyt Yk

HWele a3F Yoo o), YT EHo
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A, 471480 #adtE wut gloy,
A% YgyEde fude I3 Y449
2233 #5233 §$7 (unfavorable anatomi-
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SedTHl2 o FoH S

E UYE Y AR R, B3 wyx
71 E Z71e) Huugs e uAYH x5
BEE2E WY AL 9 & Qlo] =7 543
787t Hg ABHA Ao ny FHoYuse
,12,14,16)
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AAE 83 F 1798 o2 At (Table
1,2).

uy

AA, WAF BAs] WA HJol} 9
4E5e FHst9m, £ 4439 9B
oMo AR ol F A¥E T3] A3

o] ulnar variance @ 99 & F 9] ulnar & volar

Table 1. Clinical analysis for 17 cases of Kien-
biock’s disease since 1982

17-54 yrs (mean : 34 yrs old)

Sex ; M:F=7:10

Involveshand ; Rt : Lt=14 : 3

History of trauma ; Yes 6 (definite)
No 11

heavy worker 2
housewife 10
sedentary worker 5

Age ;

Job

Prodromal duration ; 16-38 mos
(mean : 24.2 months)

Classification by Lichtman (Stages)'®
I1:6 I & I :10(5 each) V:1
Ulnar variance by Hulten'V
neutral variance :6
negative variance : 11
positive variance .0

tilting angle2 33Ut &4, AP Z9
M ANgE £ Y, HAE 42 AAF
o) ¥l 24} (tensor fascia lata) & & A2
(palmaris longus) 9] &8 1982d0]& 44
i APFE Hy 16449 olF FH$ 3
2748 AAst3, AA, 7IEy F¢ 1R F9
29 A3 T2 vn & FoEN Y¥E F
44 IAFe NE 9F¥ L AP muz 3§
iR

g * 43

X2

F 174 F 29 (11.8%) = stagel = I &
A R&EAH QW thumb spica cast® 3~671¢¥
ol4 nAEI o]F ANF ] cock-up splintE
ZFeAAH FHd 14749 ol F3 JFEIA
Uzl 159 (88.2% )= Table 20 A2} Zo] 5
AA e F& Wwyoz stustged, group I
746l stage 13 NEAH AF 23 3d4) €
8F G A& AP er, group T 4%
& stage I MEA A4 FT AAF YEHET
£2% B 16714 ol F&3 L, groupl 2

& stage MEA tE 2L == F F2 33
o &4 A4F AT {34 (triscaphe fusion) &
NYdE G 1379 o] d FHsH . group
V lolx stagell 24 U W &3 Fo

Table 2. Case analysis € Kienbock’s D

Classification

(Case No.) Name Age/ Sex Stage Remark
Conservative Tx. M:F=0:2 I-1I thumb-spica cast
(1-2) 43-49 yrs (mean 46)
1 M:F=3:4 I-1I Ulnar lengthening (3)
( 3-9) 17-46 yrs(mean 27) Radial shortening (4)
I Hong. K.J. 35/F I
(10-13) Kim.S.J. 28/F I Replaced ©
Jin. J.Y 22/M il§ TFL
Lee. M.S. 54/F m
Operative
Tx.
m Kim. Y. S. 29/M m Replaced @ TEL & Triscaphe fusion
(14-15) Choi. H. G. 37/M ! Replaced € P.L. & Triscaphe fusion
1\ Woo. J. H. 31/F m PQMP bone graft & Triscaphe fusion
(16)
\Y Lim. J. H. 31/F I\ Partial wrist fusion
(17) ¢ PQMP bone graft

*TFC : Tensor Fascia Lata, P.L.: Palmaris Longus, PQMP : Pronator Quadratus Muscle Pedicle
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A AE FAE FHEF 24009 oY #F
Zo]u, group V 14| stage N2 A 3 %3
T 57 Folag o4 2R J#d FH=E
Al 3 E 12719 o] F3 Fo]th(Table 2, 3).

g o

Z 1799 g 48 344 (17~454)Q 2,
G2 (7)) Bt 42 (104) 7 BRn ¢4 (14
o)A wlastdch <449 7182 64 (35.
3%)o A A3, 114 (64.7%) A= |
Aot AGHozE FBJL 109 (58.8%), At

Table 3. Angles of distal radius in Kienbdck’s
Disease

Angle  Ulnartilt  Volar tilt
Classify angle angle
C negative variance  28.9° 8.7
(11 cases)
¢ neutral variance 16.3° 5.4°
(6 cases)
Total average 24.5° 7.5°

Talesnik. J.(The Wrist 1985) ; Average ulnar
tilt angle is 22° & volar tilt angle is 11°

T2 59 (294%), Tx=FA 29 (11.8%)9 &
oldtt. ARFHoz Fdy] oAzt LA
sy 948 e e A7 dEEoIdY
(Table 1).

g4 oyt Hi 24.271€ (16~3871
42 AAx, B AP} wh& Lichtman
E'W9 EFol ¢t stage 1°] 64 (35.3%),
D M7t 24zt 54 (29.4%)% = V71 14 (0.6
%) .23, Hulten'Vdl] ¢]3 ulnar variances
neutral variance”’} 69 (35.3%), negative vari-
ance’} 114 (64.7%)% 2% positive variance
= g (Table 1), ¢34 X-44 aF 99
By 29 F£ZIFEFA o|F & volar & ulnar
tilt angle$ negartive variance (114)¢] 7 $7}
2tz 28.9° 9} 8.7° 2A] E3] ulnar tilt angleo]
A4t & ZeZ YEnd. 224 neutral
variance (69)9] A $= A4 HKAEA
(Table 3). A3A o2 YAFEF FEAY IHAF
T} ulnar negative variance®t= 83 A@#
A7k e, 8F AH9EI olFe A=A
¥ foAol gle Aoz wddEt

B &2 thumb spica cast® X833 ¥ 14
MY o]y F+HH 2de HF FHA gBF F
A9 FFolv 5 A (grip strength) B

Table 4. Postoperative results

Group Conservative Operative Tx.
Classification Tx. 1 I m v v
(2 cases) (7 cases) (4 cases) (2cases) (1 case) (1 case)
Follow-up period. 14 12 16 13 24 12
(months)
Pain
pre-op moderate moderate moderate moderate  moderate  moderate
Final moderate nil mild mild mild nil
Grip strength (%)
pre-op. 72.0 88.0 51.5 67.3 82.0 54
Final 69.2 924 81.1 80.4 76.3 88.2
ROM. Wrist
Pre-op. 74.3 74.6 475 66.3 87.1 83.7
Final 70.8 89.0 85.4 72.7 83.4 70.2
Carpal height ratio
Pre-op. 0.50 0.50 0.48 0.49 0.52 0.49
POD. (=) 0.50 0.53 0.51 0.52 0.47
POD. 2nd Mos (-) 0.50 0.48 0.47 0.52 0.47
Final 0.48 0.50 0.47 0.48 0.52 0.47

Affected hand

*Grip strength & ROM=
Unaffected hand

x 100 (%)

*Normal value of carpal height ratio in adult is 0.54+0.03 (JBJS, 60A, 423)
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+5HA E TH] YUUL, 2 F B9 A
% (carpal height ratio) & ] 5244 ¥ 3l Th A
Z 715 2ol t} (Table 4). & 783 154
£ 4 12709 ol gy FFHo| spEdHed, o
Ao A A rt vy B st Table 4904
9} Zo| FFL MM &F FiHUoY,
¥ 5(Fig.5)9 %2 43 #§ 48 A9
g Moo M =F5F AU 4FHEL 543
Ak Z group7tel #3 12 8-& Preston dy-
namometer2 FA3st] 39 g3 vwg
HELEE FA3Hed, group NV (stage V)2l
AT FR FEe dolH £4 54%9H =%
127197 88.2%=% @A) HxFo| ZF7l3lg
o ¢@de $E3EYAE A&F uimy AR
22 Hlu E439Y<cd, group I (stage I &
melAx 713 EF5EH7E AA=Eden, dd
X 53] g@He wjZ Ao} £d) H &}
oq Az B NAdE&E 9yt 2T 23
o Ax& group M9 AS &4 HF 0489
A e AF A 05302 FrHEALY
&3 204¥A FF% F42 3L 2o 167
4 FA HF FA4 047019k 7]E group
dre F2F BA= ¢ AF 2 o7 Q)
Aot A8HoF B2 stage | EE stage I
A BEF JuuPgeze YAAQY &
71 BgAEE, £ £ $EF FdAE ¥
AE AAF dEI gl A A2y FAo
2 €430 AARF #2239 APWI ¢
dAde] WG FARA} JHHed, &}
F FEE e 2T BAE 9sted

R B s 2

Case 1. Baik 0-Hum (30/M, Stage II, Fig. 1). 1-A) Bilateral ulna

Zo 1: 9 oF, 30/M{group I (stage 1)}
(Fig. 1)

HFTA TEAOIY AAEL gloH =FF
fEA snuff box F99 E5& & 18447
348900, &4 X-d4 %= ulnar nega-
tive variance® #= Y3 F o stage T FHA}
A274<¢ B4t (Fig. 1-A). 3 F AFET= 8
F ©@Eo] &#H JEA= F4 ¢H (axial
loads) & W& @3 A Zolgte T3}
8% 9237 37 Herbert screwd o] &3 4
ZF FAZ 4¥& L A Ystn FEFolt (Fig.
1-B).

= 2: % 0=}, 35/F {group I (stage 1)}
(Fig. 2)

ZIAFREA, o 1497 5HT gl
DEHoR A&He & 493 299 554
TE AT 53 wlE FNE FAE HYsA
(Fig. 2-A), ¢F 1'\d7t thumb spica cast™ writs
braced o2 TABH oY F3 WHAEA} WY
Z A} 42Zo] ©L A#YH I radio-carpal
jointe] A FAYFo FAHE stage M LA E
B9t (Fig. 2-B). A 94F& AATF
fE29E F389e, €73 carpal height
ratio?} 0.479) A &3 F 0.56 (Fig. 2-C)o. &
ZF7stR ot ¢F 2797 0.49 (Fig. 2-D) ¥
HAF FANE &F 2571 €4 (Fig. 2-E) o 1%
9] iy BEIHA Ut HEF FAA &F
deo $FHAY A ARNFFL FAPo = 3
BHRor 5% 24HAY 284 HAF X
~-A4 (Fig. 2-E), 429 Aol 74 2 A
WY 4o ARG 7 AP
e 3: 73 04 29/M {group I (stage 1)}
(Fig. 3)

r negative variance and Kien-

bock’s disease in left wrist. 1-B) Radial shortening and triscaphe fusion with Herbert screw fixation.
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Case 2. Hong 0-Ja (35/F, Stage W, Fig. 2). 2-A) House wife T wrist pain for one year without
trauma. 2-B) One year after thumb spica or cock-up brace, the symptoms was not improved and
radiological changes are progressed. 2-C-2-E)Packing with fascia lata flap after excision of
avascular lunate was performed, and the carpal height ratio was changed from 0.47 preoperativedy to
0.56 immediate post-operatively, to 0.49 in 2 months (2D) and same in 25 months later, but rotational
deformities of scaphoid is noted (2E).

33 A out-stretched hand 2 do| A ¢f &7t
AAH Fd FEA EEA G JoF Y
A 35S 3adte JAYoRA, X-HA (Fig.
3-A) ulnar minus variance 9} stage M < Y4
T A A7 BYY. g9AE AAFE dE 9
A% AF FAE e (Fig. 3-B)& A3
31 13789 A" X-AA (Fig. 3-C) carpal
height ratiox= 04824 £33 %2 05184
AirER oy €49 0479+ ¥4y, ¢

A4 E FIA

E8 4: ¢ 03, 31/F{group V (stage M)}
(Fig. 4)

NRFHEA sz 7HE7E 108 o4 &
Aoty YA e glod, o 8AYARE @
B 45 S F422 YWY A Y X-44 (Fig. 4-
A) multiple fragmentation¥ stage & ¢+3s}
o, 3y FPZ 73 Fo|Hy A (Fig. 4-
B), 4% F4& #%¥<& 3lx(Fig. 4-C), &%
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Case 3. Kim 0-Sam (29/M, Stage 1I, Fig. 3). 3-A) Sedentary worker with ulnar negative variance.
3-B) Packing with tensor fascia lata & triscaphe fusion was done after excision of avascular lunate. 3
-C) The carpal height ratio of 0.48 in 13 months after operation was nearly same with that of preope-

rative condition (0.47), and clinical results was also fine.

1 (Fig. 4-D) % 24 (Fig. 4-E) A #3g X-A
4 v oAy $£2F BALAL BolA 4%
th olgd 27 4¥F E£3HYAE A
Aou, AAAE Hxe FEol RAEIL Q9
A& Ao fFFold.

ol 5:9 07, 46/F {(group V (stage V)}
(Fig. 5)

AR FALOZA BHE FH L glo
v 3A 38ALT A&E 4#F 2594 e
+SATer YA X-44(Fig. 5-A)
Assw 2oy g4 Ao 4 #39
&£708 stage V2 ERIAL, W W32
&7 Zoldoz 9H 8IFI-FITU FE H
ged ANP3A (Fig. 5-B), £F 1244 %F
23 X-44 (Fig. 5-C) 453 #d {339
A ddHdezx vE F4 FF e
Age] ARot(AFe 702%), =FFd=
222 g9 AR F3] DEE e AF
g Ik

o &

2 AT9 5AHE 4l #9E A3y 9
29 71283 X-4A4 9% 8F9] volar &
ulnar tilt angled} ulnar variance® 3 XA}t
2, 29 Fe Y AUE AEWPES 37
249 Aol Ast) destnAt she Hol
At

ZAEgHoz A 79 L e A4 B
o}x (64.7%) Blaine®?] B9 Ux gt a}
ZA A ETE gREE T3 Y44E v
o RAFEH Ry gl 1 YyY Ao
2 AdEHewHD, o3 44T e Bol¥ &
Aozt WAIwto] zte B8 F £8lo)
o G L o 0% o)A AR Fu)
2 FH ¥ ¥F £88 23 Jded &%
5 FA% B¥Ho e BLE 7% W,
E3] olg THES FU BE Ao Y.L @
X¥ 502 °d g9 3V c@8A49A 42 9



Case 4. Woo 0-Hee (31/F, Stage I, Fig. 4). 4-A) Avascular lunate with multiple fragmentation. 4-
B) During the pronator quadratus muscle pedicle graft to lunate. 4-C) After the triscaphe fusion. 4-D -
4-E) One year (4D) & two years (4E) after operation, carpal height were not changed and clinical out
_—comes was good.

L

Case 5. Lim 0-Kyung (46/F, Stage IV, Fig. 5).5-A) Affarmer’s wrist showing sclerotic, collapsed lu-
nate and mild osteo-arthritic changes. 5-B) After partial wrist fusion with Pronator Quadratus Muscle
Pedicle graft. 5-C) Twelve months after operation, good union and clinical findings were obtained.
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Aol gt 44 &4% vg ¢ Atz
0. = YT F9| Fold 3 F3H o
Az dAq7A ¢l vl Hulten'™'Mo] o3
M ulnar negative variance’} AAUNF 23% %
31, 4+ Kienbock A @} 239 Folx & 189
(78.3%)°]\} =)ol Al negative variance’} 1 @
A gelo] "ty 4Gt Gelberman® = o]o] &
o)sted 4769 9] A WA A& 29.2%, 4197
o AN BME 21%<dl w3, 1549
Kienbock A & A} olf A & 134 (80.7%) 7} negative
variance® 7}& 1 49Uzt avdzn FJd9.
#]1} Chan? Huang”2 A4 F3¢ 4009 F
negative variance&< 17% %24} Keinbock 3
Wel 22y Ba A7t g7l dFE e
ARBAE Qe =30 s, UM e 1
I £2e 20689 AN = 4UF negative
variance £ 20% % 21} 109 o] Kienbock &}
oM ©A 24 (20%)EololA F Alole] T
Asd FAAAE 4 € & AU 34
o 2 AFdME F 174F 114 (64.7%) 7
negative variance® 2zt Qlo] 2 A {F#H$
Aoz Hudd.

29 9430 F9 ol &7 #AA A
Ase FH4A rud b fle 8 F 94959
volar & ulnar tilt angleS &% 34 &4, ulnar
negative variance® 3zt #Alol A= ulnar tilt
angleo] AA X2t} 3] o, neutral variance®
e BREANE FFEH AFA} HALE
o & GeAg dAR XAt (Table 3).

19843 Palmar$} Werner”= AA A9
@A AT =4 oY (axial load) 9]
81.6% S 8Fo], UM 19.4%= HAE 577}
A g, Fo] 2.5mm &L negative vari-
ance?] A S$dE 95.7% 8 f8F°] 281 ©A
4.3%7re] d1FS HFo] A Hodz FHA
t}. oj2]3d B I E negative variance9} Kien-
bockd gt te] ABAAE FA&A Bn, =S
2 A% XNeF AT dFeEdE 23 ¢
Z ol $BH 35S 1F BEANGYE A
oA ©E adHoidn HuHW, B Fd
Ae 8F v 492 37 FHFo|d{FH
1(Fig. 1)}.

A8 " Kienbockd 9] 2] & 24 Schmitt'®E
L 94F AAZ 234 £3& T Ishiguro®e
#} A2, plantaris, flexor carpi radialiss & &3
NA 38 94 2345 21 v Stk 53
Ishiguro®+ 8 A% A3 dald dEol &

AP oz wYd ¥ 2AARE S wIF ¢
ARoaE 26dF 17404 *d5d AFAE
AT FPL, 218 FHWAME oFvel 2
oo ¥z YN A¥EF Bug H Uk 2
A AAREYS 1982 o) stage I T IL
4o A BIE YATE AAF dEITLY
F2ual 8 2AAA B 16709 ol FHE
Fed, dAd¥ecze 589 43t ¢ gudo
SF M R 2 A FFo) MAHE L2 B
oju} A7) 2HA £2E9 B3 (decresing car-
pal height)s} FA4Zeo] HF& Hol & FA
Wy Fol ZFYolvnl AYHE Ao BT
sah{Ze 2(Fig. 2)}. W&y olef A&
it gEIYg £ 231 2239 34 4
2 FAF AR MY A FAF 9 A
om?, Fig. 3o A9} o] HnA ¥53 A
£ #F Fojrh

E AT 2 1742 5404 4% 24T &
e Agsided, 2 A3: At Wat-
song'9 & KienbockZ oA g@He 55L&
A FZo FHA AN Rt BT ZH4F A
A2 AF FAITY M YYo=z 4Y 8F
#EEe] A2y A @ F2IT Addy
ojgtFo e fdAttn FRsn, FAE, ¥
T R A25YEFL FRANA FE4FY 94 &
ol H¥E AFAINILA AL, o] AF
FAZT 82 ¥5% &F ARE 21T
v gtk 2U AEVE 749 e FAE &
e £33 ARE pusga, B AT
MNE 33 342 fUE SN 94T A
AZ 29320 Stgroup I W I 4ol A=
2N £2F 379 % F4E A WYl
AE 2 Y A Yo, olF A
=% 942 AALE 2 223 A2 A4S
£8L Wad group MFlMe WA 8 o
AAR7 =28 Fxsd{Zd 3(Fig. 3)}.

4 =2

1982\ 4 ¥ FE] 1989 S5 7tA J1EY 97
e AYeat PgME F 1792 Kien-
bock 4% 848 NYHL ool AEe
At

1. B3 #FAEY, A4 (353%)FA=
#3819 o1}, ulnar negative variance (64.7%) 9}
e 4833 Aoz BIE}. 19 ulnar nega-
tive variance® 2Zr'+ Kienbock A@e] A% ¢
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1 8F9 ulnar tilt angle (28.9°)-& A A} (22°)
Bt ¥4 zlou, neutral variance® Zte @
Ao BLoMe AAold A, AMH oA
< A}

2.8 YUF 4T AAZ Ysag =
© % 250 x4z Ay FAHA F
=¥ B39 E 942 £ Ak

3. 4F FAZ f¥EL F2F B9
el 714 &3Fo]9 o, ulnar minus vari-
anceg Zte FAGME HIT A noe g
E GFo] @™o WA A aHs ge
g 3oz godd.
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