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Ulnar Lengthening in the Treatment of Kienbick’s Disease

Kwon Ick Ha, M.D,, Sung Ho Han, M.D,, Min Young Chung, M.D., Hee Joong Kim, M.D.
and Tae Won An, M.D.

Department of Orthopedic Surgery National Police Hospital

Ulnar lengthening, one of the operative treatment methods for Kienbock's disease, is based
on the theory that ulnar minus variance is a significant causative factor of Kienbéck’s dise-

ase. It is considered that this method can promote the revascularization of the devascularizied
lunate by reducing the forces concentrated at the wrist joint and that over-all carpal colla-
pse is halted or reversed when the ulnar part of the carpus is supported better. 4 patients

with Kienbdck’s disease treated by ulnar lengthening with iliac bone graft were reviewed

after follow-up ranging from 12 months to 30 months. In all of 4 patients, relief of pain was

satisfactory and there was no remarkable complication.
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Table 1. Clinical analysis for 4 Kienbock’s
disease

. 17-31 yrs(average .
* 23 yrs
Sex : 3 males and 1 female

Age

: dominant 3
nondominant 1

Involved hand

History of trauma :yes 1
no 3

Prodominal duration : 2 mo. — 4 yrs

Classification : stage T (Lichtman) 4
Duration of 2 12mo.
follow -up 20mo.
19mo.
49mo.

(average : 20mo.)

KIENBOCKS DISEASE -ULNAR LEMGTHENING

Fig. 1. Technigue for lengthening the ulna
by interpositional bone-grafting and stabiliz-
ation with a slotted plate. Lengthening of the
osteomized ulna and insertion of the graft is
facilitated by using a laminar spreader to
distract the fragments. Note that the plate
is applied before distraction. TFC=triangular
fibrocartilage

Fig. 2A. Preop. wrist arthrogram.

T+ & Y Y (Fig.1)"

HATHA ol B2 Aol FHAE X233
o} 3& Ax)e} 5F FEFE(iliac crest)o] A
] %) (preparation) ¢} % Z(draping)§& A} P33
o HE Y9¥(distal ulna)e] WEAE aje}
Z o 2 (longitudinal) =¥ Aéln, & 4+
AlZ(extensor carpi ulnaris)® ¥{& 4+ F&
(flexor carpi ulnaris)-& ] % iL(reflect), I}
€+ ¥7% HEFE >=FA% ) Power sawg ©]
£ AF W2e Yoz 340T At

4709 Slotted holesg Zt+= <43 (Eggers
type, Zimmer 539.01 or 539.02)% ZAglirst F
Ao g 2 A3t H ol il 7} slotted hole
o4 747 B4 FAlol AAEBe] 4749 1}
A4 nARAG AEE DA ALY A
£ 4% ¥ o5 FTH(fragment)EF Al A(distr-
action)A|Zlch o] Wo g AHEel AL WA
Aok Ald Axe $EA A £7004 A
A 3}od ulnar variance plus 1 or 2 millimeters
E uhE-9 o} Bicortical iliac graft® %3 5
o2 o] WY Al Walch 44 AR
A HAF o]AF Fo FE5F trimmingd}
At

ZgAE 8F FAE BAH(radioscaphoid jo-
int)ell oF 2cc FALEte] [ =g A3
o] Al 2% ulnar variance® #9qlslzdct 243
A zdgolM 8FH €4FY A HAA
e BUY 4+ UNeKFig. 2). A¥E 49
2 +3olA Arx $Eoz nAshach
229% UL AANL 63U 4ot A2
38 4z nAsYch

&% &3 (Table 2.)

Fig. 2B. Immediately after the ulna is leng-
thened, the radiolunate joint space appears
widened.
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Table 2. Results 482 Aol HF 2019 =H3 A 33

Findings Preop. Result oA FFo] slglen 1alol Ay dH Holg &
Pain(No. of patients) %ol slefx, e FEAN waste of

severe 2 714 Frhstga, A3 dH e 3He|

mild 2 1 Aok WA 4734 3ol 4] A shade) Fhas %

abscence ‘ 3 A5l 31, 180 A 2718 Bk Ao A} ulnar
Ret.urned to work(N(.>. of patner;nts) 4 plus variance 2 millimeters-& Fx3l2 %
W?os:siff{gxg? of uanOI"edelde) 75 t}, A= F4(anterior-pole fracture)2 vy

palmar flexion 50 59 2 goleldm, FAdste 47 AR A

radial deviation 64 69 2gch Carpal indexy leloll4 0.02% 715 o]

ulnar deviation 52 57 alolch, Ae 257 2do] EHY 4 glolch
Grip strength (% of 60 70

i lved side)

uninvolve _§_ E1I E_ 1
Compliction 0
Radiologic finding(No. of patients) 8 1. (Fig. 3.)

ulnar variance minus 2 plus 4

neutral 2 B A O R 214
sclerotic change 4 3 FE AIE AR =5
(decreaied) 71 zZH:8AK
: = olo
(inoreased) 3 gl:oksdz 9F det Uey
anterior pole fracture 1 1 HHY [ Eolg AA4EHL g, 1dHez
(No change) A4HE ¢ 4D 9 FEH LEAT £
cystic change 1 1 3 =
(consolidation) .

collapse 0 0

scaphoid rotation 0 0

carpal index 4 4

Fig. 3A. Preoperative roentgenogram sh- Fig. 3B. Postoperative 19 months later, ro-
ows sclerosis and avascular change of lunate. entgenogram has an spparent decrease in
Ulnar minus variance is 1 mm. sclerosis. Ulnar 'plus variance is 2 mm.
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Table 3. Recommanded treatment for various

stages

Methods of Treatment Stage(Lichtman)

Cast immobilizaiton I

Revascularization
Radial shortening
Ulnar lengthening
Silicone replacement
arthroplasty(SRA)

Triscaphe fusion _
Excision & autogenous
tendon

Salvage operation(Proximal
carpectomy, wrist arthrodesis)

v

12 ¢dch Ulnar variance minus 1 mm$i=}

SEF DAY 2 11949 AAFA A A

pd bt

Aol A4 499
riance plus 2 mm9%3
alsdet

FEF W 190Y AAF A4 4

=)

} ¥t} Ulnar va-
i, carpal index+ ¥l 37}

R

g gn, £394 3 4H9 378 2qck

9l Ab A ghof] =] o] it
=7 2. (Fig. 4.)

Fig. 4A. Preoperative roentgenogram sh-
ows sclerosis and cystic change of lunate.
Ulnar minus variance is 1 mm.
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Fig. 4B. Postoperative 30 months later, ro-
entgenogram shows consolidation and healing
of cystic change. Ulnar plus variance is 2
mm.



Kienbock#| A 3+e 9] A4, ulnar minus va-
riancedd, €4S APt 22 €Y 3F 3
B7h ke A oz YAE oI ok

19101 Kienbock®-2 qlo 24 JAHE F
Bopel MEHE e G943 A4 % bBFA
AT do FFol FelE Fobx dpala,d
? oot Y AR D gep s,

Lee'' & UA-go] 349 g 37 Y&
st D1Ae Fo] YAF2 FFEE A,
2) g Ne o] FF3t W £ Y(anasto-
mosis)e] §lv A, 3) i e o] FF3n
/) E3e] & Aoz FHI A 2717
9 A% €4te A Eossich ool @
3lod Gelberman®”' & &#¢ FW +28% F8
Alsted Y3, 13 X39 371213 Rdtx, 44
ZYE AFEte] 9 Fx ALE WA
a, Ao g I ¥H FE FolE
QUste] FY4 A} doludrhn FAAh

192811 Hulten®-2 Kienbockx] A3} 234 F
189(78%)0ll4] SF YHH FAHR o} A Fo]
B, A4 A$ 4009F whx] 23%qt o]
Aol 9JSg wbAstm oleigk AeNE ulnar
minus variantg}z © o §9ic}. Persson!s92
2% 4939 AAAFAT A (triangular
fibrecartilage complex)$] 7 =(hardness) #}
2 aste] Y42ol Ut BHo) B FeYHT
3} 3, &3] ulnar minus varinanced] 7% o]
& @4o] H1% 23hckn 7283 oh Rossuk™
L gFAL HE: A A YT A
# (shear force)o] =ui3l®-& ® 3, ulnar
minus variance®] 7§ o]gjg HA o] t} & H
7t 4 Qg FRAee

ubml &£0o §-Z9le) ulnar variance$} Kie-
nbéckdu 7o] A A Aol A A Al 296
#% ulnar minus variance’} 20%¢]iL Kie-
nbock#| ABo A 2z ko] Uetn dled F A}
ol EASA Az TAY gosigovt £4
2] 42| 9] Kienbock#| A 9] 7% 28] A ulnar
minus variances} Bt}

g dhge ool okt AaHFlA
o A™e A& A 74, 249 ol st
259, 49 Adel e stageo] A%
o]2ojx| 2 ¢lc}. Lichtman'?'¥.& whapd 47
o2 Stage® 1}¥o] stage I-& AA FAo
7o)dk obut ZA o9 e WAF A WA
478 A9 34 A5E Dol Stage I+

h

- 876 -

Feld A FHUES wdte Bojy A
A"l Fo A7), B FHY +FF4Y A
£ A9 A4l AdE Y3 Stage I+ YA
F AA Y §-F(collapse)7} A 2EH F4F &
A% A9 o F4EF3 44F9 32 (scapho-
lunate dissociation)®} FALF2o] 3 w3 o)
el carpal indexe] 747} A1zE 1, Sta-
ge N+ Stage M9 € 4733 &4 44
3 2279 B4 ek Yoide A7jeloh

%89 94 H3 1A A salvage opera-
tion7}x] Stagee]] wel o] wEe] A tE
3 9)t}(Table 3.)»

HF A< 19453 Persson'®-& 192 & =
B3}z 195003 148)e] 7} I WA 143 F
1380 A 559 814 % Bwsdy, 1968 Till-
berg'® & 93¢ ¥} 104 =5 FEF 3
£} A9 845 2 ¥l ch 19821 Armisted?
< 2099 A HEF AFEE AP 8
oAl - FEFY HLE 114 Az
55 2904 FEeo] AEEHAL, 20985 18
w0l Aqle] AT LI HHT 22z &
THAE FEF FETo] 81%0l| 4 4B 2 &
ABFTo] 62%0]4] 0%, 2% o] 59%
oA 86%2 F7HlAL HE W Egute] 62%0
A 53%2 Z4dtgctn Badly, HEH 3o
e AT A FAR 7| Ao 47
Atz ¥ n3goh

1984'd Linscheid'® & 22933 14o] 5%
AANALE, 47X EH FEE 1A=
559 &g 3g64 F2HANE & 4 gl
o

Hulten$9] ulnar minus variancee| &7 & %
2 Qe HIAREL AT YAEF BHLY
B} H3E voEM, 4 F U4T BYY
#Hx 3 3FHE Y3 AxP(revascula-
rization) 3} X {& 7}5A 2 o} Bl A
SR 49 2gedA £F €4F A
e 3¢ ¥ 4 UHFig. 2). Grussiv 2
2 Hg 7|Ha 8Etl24(radial shorting)ol
4] ulnar neutral ®+ positive variance] 7
oA T F& ANE 3 dlgx, Lichtman®
Linscheid'® %} A] ulnar neutal variance4] &
< ZAAE B3k

AT AREE AT 97 AT Aol
a2 A4l A5L AT 4+ glof 4
4% 4 gl Ao 5092y Lichtman! &



g AZEd 2L /AR 2F g
gold F& A%E olm PO, 2o} Fas
I kHAelE S U AE] R Y
FAe] " hsAel Fa, ARz EA ] 4]
shoh e BolAlg slgkolE e Aol
otk g FEAuy o g ceramico|} sili-

2]
con-g o] &3 29421 pronator quadratus

pedicleo] 1} pisiform boneg o] €3¢} revascula-
rization, YAHFR2E, 2744 o] 4 & (autogen-
ous tendon graft), A FAH-2%3F4(triscaple
arthrodesis)”} Q)i salvage operation© . ¢}
HE FiE THE +2F AAES) AU

AZ AZEE F2F Ao £4¢ F7
o} 33 ohE 43 ol "alrl == ge
2 2-Ad=A A g(initial treatment)®E F£& 7
2 Ala s

fo |a &2

4 B

198611 44945 1987 10¥Y7kx] & FH A
e Aol Lichtman classification
Stgae T 9] Kienbsck#] A3t 4™o4 A3 A%
€ APt F2 ZAAE . gHE e 4
#oll A gislch

REFERENCES

1) =AY, &8 g=F9le] Ulnar variance
9} KienbockA¥ o] FA g A+
A Y L3R, 179 235, 277-282, 1982.

2) Alexander, A.H. and Lichtman, D.M. : Ki-
enbiock’s disease. Orthopedic Clinics of
North America., Vol. 17, No. 3, July 1986.

3) Almaquist, E.E. and Burns, J.F. : Radial
shortening for the treatment of Kienba-
ck’s disease-a 5 to 10 year forllow-up.,
J. Hand Surg., 7 . 348-352, 1982.

4) Armisted, R.B., Linscheid, R.L., Dobyns,
J.H, etal : Ulnarlengthening in the ireat-
ment of kienbock’s disease. J. Bone Joint
Surg., 64A ! 170-178, 1982.

-877-

5) Beckenbangh, R.D., shires, T.C., Dobyns,
JH., et al : Kienbéck’s disease ! the nat-
ural history of kienbock’s disease and
consideration of lunate fracture. Clin.
Orthop., 149 : 98-106, 1980.

6) Gelberman, R.H., Brauman, T.D., Menon.
J., et al : The vascularity of the lunate
bone and Kienbock’s disease. J. Hand
Surg., 5:272-278, 1980.

7) Gelberman, R.H. and Szabo, R.M. : Kien-
bock’s disease. Orthop. Clin. North Am.,
15 : 355-367, 1984.

8) Grassi G., Santoro D., Coli G., et al : The
surgical treatment of kienbick’s disease.
Ital J.Orthop. Traumatol. 4 ;| 149-154, 1978.

9) Hulten, O. : Uber anatomische variationen
der Rand-gelenkknochen. Acta. Radiol.
Scand., 9 155-169, 1928.(Quoted in Lich-
man, D.M. ! The wrist and its disoders.
Ist Ed. pp. 329 - 343, philadelphia, W. B.
Sounder Co. 1988.)

10) Kienbock, R.: Uber traumatische Malazie
des Monbdeinsund ihre Folgezustande :
Entartungsformen und kompressionsfrak-
turen. Fortschritte auf dem Gebiete der
Roentgenstrahlen., 16 : 78-103, 1910.(Quo-
ted in Lichtman, DM.: The wrist and its
disoders. Ist Ed. pp. 329-343, philadelphia,
W.B. Sounder Co. 1988.)

11) Lee, M. : The intraosseous arterial pattern
of the carpal lunate bone and its relation
to avascular necrosis. Acta. Orthop. Sc-
and., 33 43-55, 1963.

12) Lichtman, D.M., Alexander, A.M., Mark,
G.R., et al : Kienbock’s disease-update on
silicone replacement arthroplasty. J. Hand
Surg., 7 ! 343-347, 1982.

13) Lichtman, D.M., Mark, G.R., MacDonald,
R.I, et al : Kienbock's disease : the role
of silicone replacement arthroplasty. J.
Bone Joint Surg., 59A : 899-908, 1977.

14) Ovesen. J., : Shortning of the radius in
the treatment of lunatomalacia. J. Bone
Joint Surg., 63B ! 231-235, 1981.

15) Persson, M. : Causal treatment of lunato-
malacia. Further experiences of opera-



tive ulnar lengthening. Acta. Chil. Scand., 103(Suppl) : 296, 1967. (Quoted in Sundo-

100 : 531-544, 1950. erg, S.B. and Linschoid, R.L.: Kienbock’s
16) Persson, M. : Pathogenese und Behandl- Disease : Result of treatment with ulnar
ung der kienbockschen Lunatummalazie. ; lengthening. 187 ; 43-51, 1984)
der Frakturtheorie im Lichte der Erfolge 18) Sundberg, S.B. and Linschoid, R.L. : Kie-
operativer Radiusverkurzung (Hulten) nbock’s Disease ;| Result of ireatment with
und einer neuen operationswethode-Uln- ulnar lengthening. 187 : 43-51, 1984.
averlangerung. Acta. Chir. Scand.(Suppl 19) Tillberg, B.: Kienbock’'s disease treated
98)., 92 : 1-58, 1945. (Quoted in Sundoerg, with osteotomy to lengihening ulna. Acta.
S.B. and Linschoid, R.L. . Kienbock’s Dise- Orthop. Scand., 39 : 359, 1968.
ase ! Result of treatment with ulnar leng- 20) Youm, Y., McMurtry, R.Y., Flatt, AE, et
thening. 187 : 43-51, 1984). al : Kinematics of the wrist, Part [-an ex-
17) Rossak, K. : Druckverhaltinisse am Hand- perimental study of radial ulnar deviation
gelenk Unter Besonderer Berucksichtig- and flexion-extension. J. Bone Joint Surg.,
ung von Frakiur-Mechanismen. Z. Orthop. 60A : 423-431, 1978.

- 878 -



	ASD: 


