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Changes of Cartilaginous Contour of Legg-Calvé-Perthes Disease
Calculation on T,-Weighted MR Images

Yukiko Kumasaka, Hitoshi Watanabe, Tokuro Higashihara, Haruyoshi Kishimoto,
Koushi Harada* and Takahiro Kozuka*
Department of Radiology, Kansai Rosai Hospital
*Department of Radiology, Osaka University School of Medicine

Research Cord No. : 505.8, 505.9
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T,-weighted MR images of Legg-Calvé-Perthes disease (LCPD) were classified into three groups on
the basis of radiographic stage, and morphological differentiation for staging was attempted.

In the stage of fragmentation, both enlargement and flattening of the cartilaginous contour
surrounding the epiphysis could be recognized on MRI, and the growth plate showed more curvature
than normal. This produced flattening of the epiphysis in the shape of a crescent. We confirmed these
findings using four indexes for the measurement of cartilaginous outline, and the stage of avascular
necrosis and fragmentation could be clearly differentiated.

Cartilaginous deformities on MRI are very useful for differentiating between the stage of

avascular necrosis and fragmentation.
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MeBagGRE, BfT2ERE LU2R»LERF O
Bl X #2182 X b LCPD & 2Hi & hic, 166D
BRex UMRIZEST L, 166107H, WAl
LCPD (% 36, @661, Z@7HTHS. 1988
F6 A H1990FE10 A oz fifT 2 i MRI @
BEHZ, 1fhc3@E, 8fhz 2@, 7HhiclE
DF26ETH B, HEEEEH T MRI BITRRTEIC
Rl & h o XA o EE s X Ufrog-leg posi
tioniz X 5 KEEFEEoMEE =X b, Stage 1 #8
FtHf, Stage 2 . F#HA(E4HA), Stage 3 . Bl
WMo 3o shic, EFRPOBREFHEDEN
B & FIED B ORI, Stage1: 51 ~6% A
(E¥92.641 ), Stage 2: 116 » A~ 340 » A
(E#1.54E), Stage 3: 10 249 » A~ 64
THR CFE4.65) THYH, NROFHERI,
Stage 1 : 6.5%%, Stage 2 : 7.5%%, Stage 3 : 11.6
BTH5,
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6/ L A% B 131.5T B{x¥ 5 MR W8 3% B
SIGNA (General Electric) ¢, body coil Z{H
L7z, spin-echo (SE) ki & b myfEBdaio T1 58
FARE M A {8 L 7=, scan parameter (LK DE D
TH%B. TR=500 or 600msec, TE=20msec, Ll
T (SE TR/TE) % (SE 500/20) © X 5ic&Ei>
T & LT3, FOV=22~30cm, IN&E Matrix=
256128 or 256X256, pixel size=0.86~2.00
mm, slice thickness=4~5mm, slice interval I
1 EOBBECAKBEEIETREINZ LI,
1.0~2.5mm DO THE L7, Nex=2 or 4,
BEREIL2 5 IB»L5 5 8BTH B,
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FHAL, KBRE EHO & AREE, Maximum width
(MW © B Eisk-g oo i P b & i 44l o BE B
M.W. ##l%E L7 (Fig. 1.
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Fig. 1 Measurement of cartilaginous contour sur-
rounding capital epiphysis
MW : Maximum Width=Distance between
medial and lateral surface of the articular carti-
lage, H : Distance between superior surface of the
articular cartilage and inferior margine of the
growth plate, H' : distance between superior sur-
face of the articular cartilage and base line
binding inferior margin of medial and lateral
aspect of the growth plate, F.I: Flattening
Index:=H/H’, E.I: Epiphyseal Index=H/M.W

s 2, KEREHEWwOE E, Height (H) %
X U Height' (H") | KEREBH R 31T % BEREK
HoLEmEREHREOTHE OMEEE H 251l L
fz. UL BEPIIcIs\ T Bk E o L &,
BREEE DSl & RO T s A CTER & OfF
BE H eI L7c,

Index 1. M.W : BIEhE-E & o EAE & f2k
B MW.IC X i L7z, Index 2, H: &b
RBFHEHOER H ©R¥EE 2 JHii L 7.
Index 3, F.I(Flattening Index)=H/H" : s F£#k
FoMmBERC X 5BRORE LY HE Hok
TFHE L7z, Index 4. E.I (Epiphyseal Index)=
H/MW : BB MW icxiT55 X HoLCRFE
FE % AT L 722,

£ Index XEic X 2 X R B, 14
LCPD i 2Tl & o H % Q (Quotient) =
B/ ERAE L CEEb T &L mAlFizow
T, RigAFREICH B EAD Index © ek R
L7,
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X RBCB 5 BwmE0BOWE L, MR &ic
B3 REEZ LY BUSHEORIPICIIAD X 5
TeFLE DGR bz,

Stage 1FEH 0 EH X <1t (Fig. 2a) &
AL E OO EEERICRT T AMAC RSB LA R
bhic, MR{&Tik (Fig. 2b) BRBREDELERR
OWIEAZ T, B IFEELLAD L,
Stage 2 7o X & vk (Fig. 3a), B
DERRRPAL L BEMRG S X 0S8y B0l

MRI iz 3115 »m.,? AFROEE OEAL

25, MR & Cix(Fig. 3b), BISEE ZI0E UikE
ORI LA L Tuvte, ¥, REK
B EFCHE - B Sl LY T ) Bk
BOWMIFI=0 AROFBFEILEEL T i, Wl
Biloo MR & Th (Fig. 4), = OB & 56
HAOHE LA 60 TH -7z, Stage 3EFHIO X
#iR <2 (Fig. 5a), BMEOBRIBFEI hTH
hEFRIIE« HBEOBBAYEL T, MR
Tik(Fig. 5b), BB ORI S HIM & Ak @A
EEMERE LT, ZhEE X SEoBo

Fig. 2a Case 2, AVN of the left femoral head in a four years old boy, one month
after the first complaints. Lateral view of the femoral head in a frog-leg
position shows flattening of the superioanterior aspect of the epiphyseal
ossification center (EOC) (arrow head) and increasing of the head-socket
distance. Subchondral fracture of the epiphysis is recognized (arrow).
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Fig. 2b Case 2, T1-weighted MRI (SE 600/20) obtained ten days later than the
plain radiograph. Fig. 2a. Signal intensity of the cancellous bone in the left
capital epiphysis is decreased (arrow), which suggests avascular necrosis.
Articular cartilage of the affected femoral head (big arrow head) has the same
hemispherical contour as normal side (small arrow head). M.W.Q=1.00, H.Q=:
1.00, F1.Q=0.83, ELQ=1.00
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Fig. 3a Frontal view of plain radiograph of one year later than Fig. 2. EOC is
compressed severely and divided into some fragments (arrow) with radiolucent

l
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areas between them. These are characters of fragmentation stage.

Table 1 Morphological Indexes for MRI in three stges of LCPD

Fig. 3b Case 2, T1-weighted MRI (SE 600/20) obtained two weeks later than the
plain radiograph (Fig. 3a) shows enlargement and flattening of the cartilagi-
nous outline of the affected ephiphysis (arrow head). The growth plate has

more curvature than normal (arrow). M.W.Q=:-1.30, H.Q=0.67, F.1.Q=0.50, E.
1.Q=0.52
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& M.W.Q HQ F.lQ ELQ
t

Max Min  Mean Max Min Mean Max Min Mean Max Min Mean
1 1.05 1.00 1.02 1.00 1.00 1.00 1.00 0.75 0.86 1.00  0.95 0.98
2 1.33 1.08 1.23  0.90 0.50 0.73 0.69  0.42 0.56  0.78  0.42  0.59
3 1.22 1.00 1.12 1.00 0.44 0.84 0.85 0.39 0.70 0.91 0.38 0.75

M.W.Q : Maximum Width Quotient=M.W abnormal/M.W normal

H.Q: Height Quotient=H abnormal/H normal
H/H' abnormal
" H/H normal
H/M.W abnormal
H/M.W normal

F.1.Q: Flattening Index Quotient=

E.LQ: Epiphyseal Index Quotient
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Fig. 4 Case 3, Bilateral LCPD in a six years old boy. Stage of avascular necrosis
on the right hip (1 month after onset) and stage of fragmentation on the left (7
months). On T1-weighted images (SE 600/20) cartilaginous outline of the left
femoral head (big arrow head) in bigger than right side (small arrow head).
The ratio of indexes of left to right (Stage 2/1) are as follow. M.W=1.10, H=
0.80, F.I=0.80, EI=0.72

Fig. 5a  LCPD of the left femoral head in healing stage of eleven years old boy,
four years after the first complaints. On the plain radiograph affected femoral
head is enlarged (arrow head) and trabeculated new bone is reconstructed.
Epiphyseal line is obscure on the radiograph.

PN Lo

Fig. 5b Tl-weighted image (SE500/20) obtained six days prior to the plain
radiograph shows enlargement of the affected femoral head (arrow head).
Growth plate has been elevated clearly at the center (arrow). M.W.Q=1.09, H.
Q=0.44, F1.Q=0.39, E1Q=0.38
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MR &ic i} 2 8E OZE L, THEFH B KT
Al bE I ABOHREIZ X b, BHIT
AT ENTER, — I THEEA A & B0
DEETEBLIED, 3 20FEHics)5Ek,
wN, SEEEE Table 1 em 3882 E o, T
febb, BEMOMBRAORAMBEROE SIX
B &P EENEIoD 1.00SMW.QL
1.05, HQ=1.00), 7 &iAiTiLE bR om
XKeEBmIOFPALNRED LR (1.08=MW.Q=
1.33, 0.50=H.Q=0.90)., EEEOZhECF
WORFALZFMT 2700 EECH B FLQ,
ELQ X, B &\ T0.75=F1Q=<1.00,
0.95=E.1.Q=1.00, % #i#i © 10.42£F.1.Q=
0.69, 0.42=ELQ=0.78T, #IEH & SR
CHEBENRD bR (p<0.01). —7F, HHEiH
LWEHIIR BT 5 L, R IRAEEE S
DOFHENL RIS ERAR L) (M.
W.Q=1.12, HQ=0.84), F1Q & EIQ Off %45
HOKEL, SEHEEFBHOERZIRD LA
fedrotz (p>0.05),

BEIEEA 6 &l A C MRI 25677 L7 3
fl (case 1, 2, 3) TIF, SEHIrBToE®D
BEEREOEAL =0 ARORF LRIz L b
B bR Eh, BIEHS S5~ 0BT 8
f#T&H -7 (Table 2, Fig. 6a, b), =l
(case 3) T, HHEIMHLEIEMOMEED, 4ED
BEoOEADEOITL-sTH LML Ehic
(Table 3).

Table 2 Differences between stage 1 and 2 in

three cases

Case Period St MWQ HQ F.I1Q E1LQ

1 iM 1 1.00 1.00 1.00 1.00
6M 1 1.05 1.00 0.75 0.95 -

1Y3M 2 1.33 0.73 0.48 0.54

2 1M 1 1.00 1.00 0.83 1.00

1YIM 2 1.30 0.67 0.50 0.52

MW mm H mm F.l El

3 M 1 33.3 16.6 0.71 0.50

1M 2 46.2 15.4 0.57 0.33

Period : after first complaints

ERC34E10A25H
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Fig. 6a Flattening Index Quotient in stage of

avascular necrosis and fragmentation.
-—case 1, —case 2
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Fig. 6b Epiphyseal Index Quotient in stage of
avascular necrosis and fragmentation.
-—case 1, —case 2

Table 3 Comparison between stage 1 and 2 in
bilateral LCPD

Case Side Period St MW mm H mm Fl El

3 Rt 1M 1 33.3 16.7 0.71 0.50

Lt ™ 2 36.7 13.3 0.57 0.36

Stage 2/Stage 1 1.10 0.80 0.80 0.72
5 =

NROFBEA BT E o T1585R E Bz 31
5EFME, 0.3~1.5T, (SE TR/TE 500~
750/30), spatial resolution 1.1~2.2mm ¢4
ELOEEE L HEXh T390 Hrxois
THHEMYBE ISP EEOESHELYEL,
B IR G R R 08\ T15858 SE 13/ R o B
Ba i D BAEER B ORI E L R e E 2 DA
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WA % - Rush 613, LCPD o#fTi#lickit
HEAEEREORELFHL TW5D, K4 DR
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