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o]eof| A AEL Kienbock® ] MRI A3 7}x, W9
HoE o912 Fobr, ke WA 275 MRI 27 v
8 Bz} st
Kienbock® & vl =% A3to 2] 191-& = vl

A 917 @ 27] Agke] A Rel T8 ALZ A 9 CHA oy

Th(L).

B Reeed(2), B3 FA(3), WA F2 B 1991 8YHE 1994d 129744 FBA FEE FAS
S(4)3 2 FAHE)Fo] Alcke] o] & sd ok, Tele] A WAS] Y= o2 A Kienbickd #7 F MRI
71393 4(elsh MRI)S| mqloz ghes wabidel 4] & A8g 1299) 1365 cjatoz T oz 2alaly

o
s} Aol Jehbe 250 WEE F BAT S A HA ok

2w (6—10), dFF A5F F ks 2= okl Z 1299 #A1F FRbr 595 (64]), AAF Tl 1,

12). 3tx%k Kienbock® ol 41e] MRI A% A=+ A2 3 EXE 284 <A 634 7-x1 24 B A3 42. 54|

chbsA waisle] Sl A7H S7) HolM L ojelol W ek

A AE obd Wats] FelA oA Eew (6-13), AAES]  PAMEE FAE W bl 2993 MRIE A of

Aoz TRAA LrE ATE dok. A NS e PAA BAe SA AT AP
ZH A kS A ARlE 293, MRI AHA= 05

‘Hsrhsme el F AL 2} . .

2y b=l ) B m el K| AR T Tesla(Max, GE medical system, Milwaukee, U. S. A)2}

O] =22 199 42 82 T 5510 19963 52 3120l XHEHE|UZ 1.0 Tesla(Magnetom, Siemens, Erlangen, Germany)S
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Abg3le] Aoz 7| oeE 3-5mmTAe] FHAH(cor-
onal) st 3} =AH(axial)xbHe] T1 7=x=43AHTR/TE
200—500/15—25)3} T27} =3 A(TR/TE 2000—2500/
80—120)2 dslom, 49| 4= Gd-DTPA(Magnevist,
Schering, Germany) 0.lmmol/kg AW FA 2 FF =7}
T17} %34S f4gdth Xk FOV)+E 150—400mm, ma-
trix= 128 —256 X 160—256°2. 2 3}¢ich. MRI &7 &
=, e gl Eﬂra}j_f‘ 2 e Auky iy eg
B3t a, A5 7k == AAF 2 F(radius), 3 (ulna) 9]
T AZAEE FAZHAER AHosle] 1A Z7FEe} A
AZ7= FHstded, SAdHCOA F2 AEE &
9ok,

k

(‘

b

th= WA {3 Lichtman$(14)0] 253 #hel
weh(Fig. 1) 17]= 9234 94 (lunate) ] =2}
2 Uxrt kel A92A, A4 Tl ot FAol B
d T e A [7]1 B0 7437 Bolxwt YAt
F2| 27), BoF 25 S F-3hE ARA L) W] dE
A4, 71 AAdZe) dasle] f529 291¥el%ol
==, J*:Ff-i% Taﬂ 7} vebte A%,
719] ZAel =)
3ol whe %"é»}- MRI izﬂ_t N AkA A n
QA e vlw Al
A QA 274 A s 274S aeste JA
o2 FAstgch

Table 1. Comparison of Plain Radiograph and MRI Findings in Kienbock's Disease.

MR signal intensity of marrow

Case Age/Sex Side Lichtman's stage
TiWI T2WI Enhancement
1 32/M L I Fl F1 N
2 49/F L I Gl Gi* N
3 43/M R I Fl Fl =
4 53/F R I Gl Gl =
5 30/F R 1 Gl Gl N
6 63/F R 1 Gl Gl =
7 33/M R 1] Gl Gl N
8 48/F L I Gl Gl N
9 46/F R n Gl High SI +
10 28/M L M Gl Gl* N
11 L n Gl G * N
12 i R 1% Gl High SI N
13 38/F R v Gl Gl N
M:male, F:female, R:right, L:left
F | :focal low signal intensity, F T :focal high signal intensity, SI:signal intensity
G| :generalized low signal intensity, G T :generalized high signal intensity
G | *:a high signal intensity spot within generalized low signal intensity
N:not performed, -+ :enhanced, —:not enhanced
STAGE | STAGE Il

Fig. 1. Radiographic classification of Kienbock's disease.

STAGE Il

STAGE IV

x
&

/

Stage |. Normal shape and bone density. A linear or compression fracture may be seen. Stage Il. Normal contour but increased
bone density of the the lunate. Stage lll. Lunate collapse is present with associated proximal migration of the capitate and dis-
ruption of the carpal architecture. Stage IV. As in Stage Ill with degenerative changes in the carpal joints.
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129 2] #AF d5Ae] 11Fe|d L F5Ae] 15]d
o, & 13419 g 4 E5= 17 14, 7] 24,
7] 84, V7] 2¢]] $it}(Table 1).

g A AZAAF HE S 2l & e Qs 1] 14
(Fig. 2)& Zgsle] A ool A T17Zd=FA el A 24 =
= AukA AAIZA=E iiiiﬂi a8 ARNITYEE=
o AR B4 vl B2 o)l 17]¢9F T7]e4

g AAs7tee 17, 7] 2813 NV7)e

245t Q| : Kienbock’s Disease2| A}7| SHAA

i =& YepigE dl
Auby AA 7= s B3l A97) 624 7 B3k,
Aubd AHAF7E JHe ZAZAES] 89S ¥el A

FEF A el A Ankbd A A7)
ET Ho|X T2RZEZANA IAZZEE Bl A€ 2
o (Fig. )92, TIZAZEAZNA F42 AANIFEE
Bl 2415 F44] 1@170 =E 39l A$(Fig. 2)¢} =
2 AAZEE Bl A7) 4= 143}

Z2357L 4°=1]°1W A] 626} Aed T27dzgA oA =
o AAZE

Hal 1<}, Axky A2 =E Hal

Fig. 2. Kienbock's disease in Licht-
man's stage .

a. Posterioranterior(PA) radiograph is
normal.

b. and c. Lunate shows focal low signal
intensity (arrowheads) on the coronal
(b) and axial(c) T1-weighted images.

d. A focal low signal intensity area
seen on the T1-weighted image con-
verted into focal high signal intensity
(arrowheads) on the axial T2-weighted
image.

a
Fig. 3. Kienbock's disease in Lichtman’s stage |l.
a. A radiograph of left wrist reveals cystic changes and sclerosis in the lunate.

b. A coronal T1-weighted image shows diffuse low signal intensity in the lunate.
c. A coronal T2-weighted image demonstrates high signal intensity spot in the lunate.
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Kienbock® 2 1gle] A &3] 3}31?‘4 A ¥ow, 5

Ao T84 5 H99 FE el = %
Agko 7 20—304] Atolel] 2 EUE &, §-A A Fol
A3t FAke] -4 (dominant) Fol| & A7)0 FSAL
< Z22 oI5 JYH(15). A EE A @AY FHA
AR2E 3t YAFFe] AT I HAe] B E =
o By FHGeR AP ¢ )3, 2AFH 2= F
AL @ FA, /A Z"‘*P""‘E"““a‘ = Ve
(1), ohefgt A5 Whol = B3l F7] w7de] o5 ¢
A 5ol o2& A3 UTH@8).

MRI 9] =93] 2 o vhatAd 4 AL A S =
z7] w7l e] 71s3HA = A A2H(6—10), Kienbock® 2] %
ol ol T1x} T27d 23 Abell A Al 37k =] AbghatA|
o hafr= oJ43] B2 o]8e] sk Renus 5(6) ¥
ALz 9] zg ;g-_,;]. ol x =] 3= o‘;l:/x}_g_i ler,} T27L§_oﬂz\¥
A BT 7+AE AS7tx 2 Hol: 718 Kienbock 9
At 71Fo 2 01%5}93 , Trumbel 5-(8)3} Jackson 5
(7)= T3} T27} =34 oM T A" AR EE e
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&3}

R} o,\e r\o rd

Fig. 4. Kienbock's disease in Lichtman's
stage Il

a. Radiograph of the right wrist shows
collapse of the lunate, rotation of the
scaphoid and proximal migration of capi-
tate.

b. A coronal T1-weighted image reveals
generalized low signal intensity in the lu-
nate.

c. A coronal T2-weighted image demon-
strates high signal intensity area sur-
rounded by irregular isosignal intensity
foci in the lunate.

d. A coronal T1-weighted contrast enhan-
ced image shows enhancement area
where signal is high on T2-weighted im-

AT} EE Ro| v} T2 %
O}’L]E]- 24 /w = 51_/\]
At

AAE2] 7ol = T17dz=d Aol A A ¢lol A Al 57t
5 B33, T2RZ3A0AE it AZAEE B
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WA dett= 2AdES & F Ak

Kienbock™ of| 4] T27}x3d k2] Al 57} =2] 2] ofof| off 3
A& o)A A &s] vt 2 ¢l A= 2R 9 Michell 5-(16)2]
FHA A} o 5 F ol HAF A Goll H AT A=
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Z 43} Kienbock® 9] MRI ¢} x==x5tA 47 o] Akt
Al gt ATl A T27d2d e AAE7t =2} v A
A (non-viable) ¥ ZAF= A3k, T27rzF Ak

J Al A= A Al 57} EnEe]
37=E vehd F Joka Byt

Ho i ox Nlﬂl

—660—



R AN 577} H}tn A% T =A% AL e
oz stdom, Al £(18)& o 52T $YA AAle 2
27k A7) Bl AR ATolA A Ao g v
Fhei A} $-9lehe SR AT ke ekl o}
oh, AAFe] gl 227 MRIAIA A3 A57=
£ 2 5 3low, o] 5o TEL s 2odA|E o] fal
o] Ego] Trha Al skahsich.

SEEBEERECERN
AEdaelA ANEAEE BT, 2AF7]

ke aiele A S D

& ool Ae) T2z kel TAE R, e Aubd A4l
EE W HATAE FEE BE A
Ae2A B ¢ - %

MRI J_Zﬂ_-dr o< HHMi 274 MRI |49 157}
To} wuel W e &*Mi ok wlasksich T17
z o3 A | A= A oﬂoﬂ/q HNAZAEE Holx T27}zx3
Aol A Theket A5 JES Beth. a 3 oiake] e
A x| ak, W o] W el glojA T1Zdzd AN A9 =4

AN FAEE AE A SRR S A ERA
A e WA Ref, FaA HAlEAES} Ak

Az R vlwd 27 S deplle 272
Qzbgch, AgHoz T17P7~°ﬂ”-°4 A=}
Kienbock™ o] Aletell F83}w T27kx23 4] vhekst 4l
7352 9 oq sl T34 BFe] e slolth

o

I

3

1. Gelberman RH, Szabo RM. Kienbock's disease. Orthop Clin
North Am 1984 ;15:355-367

2. Mirabello SC, Rosenthal DI, Smith RJ. Correlation of clinical
and radiographic findings in Kienbock's disease. J Hand
Surg [Am] 1987 ;12:1049-1054

3. Armistead RB, Linscheid RL, Dobyns JH, Beckenbaugh RD.

—661 —

13.

14.

15.

1.

18.

. Trumble TE,

HZ45} 9

o=

Kienbock’s Disease2| A}7 |2 H At

Ulnar lengthening in the treatment of Kienbdck's disease. J
Bone Joint Surg 1982 ;64:170-178

. Friedman L, Yong-Hing K, Johnston GH. The use of coronal

computed tomography in the evaluation of Kienbock's dis-
ease. Clin Radiol 1991 ;44 :56-59

. Maurer AH, Holder LE, Espinola DA, Rupani HD, Wilgis EFS.

Three-phase radionuclide scintigraphy of the hand. Radiology
1983;146:761-775

. Reinus WR, Conway WF, Totty WG, et al. Carpal avascular

necrosis : MR imaging. Radiology 1986 ;160 :689-693

. Jackson MD, Barry DT, Geiringer SR. Magnetic resonance

imaging of avascular necrosis of the lunate. Arch Phys Med
Rehabil 1990;71:510-513

Irving J. Histologic and magnetic resonance
imaging correlations in Kienbock’'s disease. J Hand Surg
[Am] 1990;15:879-884

. Szabo RM, Greenspan A. Diagnosis and clinical findings of

Kienbock's disease. Hand Clin 1993 ;9 :399-408

. Rettig ME, Raskin KB, Melone CP Jr. Clinical applications of

MR imaging in hand and wrist surgery. Magn Reson Imaging
Clin N Am 1995;3:361-368

. Sowa DT, Holder LE, Patt PG, et al. Application of magnetic

resonance imaging to ischemic necrosis of the lunate. J
Hand Surg [Am] 1989;14:1008-1016

. Imaeda T, Nakamura R, Miura T, Makino N. Magnetic reson-

ance imaging in Kienbock's disease. J Hand Surg [Br] 1992;
17:12-19

Desser TS, McCarthy S, Trumble T. Scaphoid fractures and
Kienbock's disease of the lunate:MR imaging with histo-
pathologic correlation. Magn Reson Imaging 1990; 8:357-361
Lichtman DM, Mack GR, MacDonald Rl, Gunther SF, Wilson
JIN. Kienbock's disease:The role of silicone replacement
arthroplasty. J Bone Joint Surg 1977 ;59 :899-908

Almquist EE. Kienbock's disease. Clin Orthop 1986 ;202:
68-78

. Mitchell DG, Rao VM, Dalinka MK, et al. Femoral head avas-

cular necrosis:correlation of MR imaging, radiographic
staging, radionuclide imaging, and clinical findings. Radi-
ology 1987;162:709-715

Vande Berg B, Malgehm J, Labaisse MA, Noel H, Maldague
B. Avascular necrosis of the hip:Comparison of contrast-en-
hancement and nonenhanced MR imaging with histologic cor-
relation. Radiology 1992 ;182 :445-450

Ae, 28N, UFY 23F, 20 (525 RN AAb:Z

o=} 27, LH SHaAPAI | BH5| K| 199532953

So o

958

ArlsHe



CH

o

gt A M 2| 8t 3| X| 1996 ; 34(5) : 657~662

Journal of the Korean Radiological Society 1996 ; 34(5) : 657~662

MR Imaging of Kienbock’s Disease'

Kyung Hwan Byun, M.D., Kyung Jin Suh, M.D., Hyun Han Oh, M.D.,
Tae Gwon Kim, M.D., Sang Kwon Lee, M.D., Hun Kyu Ryeom, M.D.,
Yong Joo Kim, M.D., Duk Sik Kang, M.D., Cheong Hag Young, M.D.?

1Department of Diagnostic Radiology, Kyungpook National University Hospital
s Department of Diagnostic Radiology, Taegu Catholic University Hospital

Purpose:To evaluate the MRI appearance of Kienbock's disease and correlate this with radiographic

findings.

Materials and Methods: Thirteen clinically confirmed cases of 12 patients with Kienbock’'s disease were

retrospectively reviewed. The significance of signal intensity and pattern of Kienbock's disease on MR images

was evaluated and the findings on MR images were compared with radiographic stages classified by Lichtman.

Enhanced MR images were obtained in four cases.

Results:Lichtman's stage | accounted for one case; stage |l, two; stage lll, eight; stage IV, two. On

T1-weighted MR images, the lunate showed focal low signal intensity in the stage | case and in one of the two

stage Il cases. Eleven wrists demonstrated a generalized loss of lunate signal. On T2-weighted images, the

stage | case showed focal high signal intensity. In stage Il, one showed focal low signal intensity and the other

exhibited generalized low signal intensity with a high spot area. In stage Ill, five of eight cases showed

generalized low signal intensity, and one demonstrated high signal intensity. Two showed a high spot area

within the generalized low signal intensity. In stage |V, one showed generalized low signal intensity and the

other exhibited high signal intensity. No enhancement was seen in the three lesions with focal or generalized

low signal intensity both on T1 and T2-weighted images. Conversely, one lesion with low signal intensity on

T1-weighted images and high signal intensity on T2-weighted images showed contrast enhancement.

Conclusion: Low signal intensity of the lunate on T1-weighted images is a consistent findings of Kienbock's

disease. However, further studies such as follow-up MRIs, or pathologic correlation studies and MR contrast en-

hancement studies will be necessary to evaluate the significance of high signal intensity on T2-weighted

images.

Index Words: Wrist, MR
Bones, necrosis
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