AT - Yol - 2y - =AU - RS - HME - ASEP - olAW - LY

=5 : Legg-Calve-Perthes 3lolollA Fa)Ale] 24k o 2.4 cheddod b x| = o]
AR AR A g2 vl aste] 7w 74 Xl rohr szt slgict.
CHat 5! dhy - EH_%C”WW st SHAlo] HolsL A7l gHddE AlRY 164le] A S
T ow Aslt, et FAAE VIF 2 Salter- Thompsonlvi%"r‘:ﬁ"ﬂ k2 HEEF
of FA 28 Hslel wel, 50% olshE AT, 50% o4& BT-oE Bielsict. PACS
workstationollA] 2p7|-E odAbol| 4] Holi= FA} Holeo] AL 25 Hu|E Akl
ok A71Er el F4 FIA B9 50% ok AT, 50% o8-S BEoR sl
Salter- Thompson‘:‘ T vl 34 oAk A AAE AlEE 109 9] slolellA] %
T AEE T8 FAAT ATl ogk A A w e} v wslgict.
2t olFel AT AT e o) &3 FHA A 1638 F 9 (60%)9MA
grade7t 23}, 9 F AFsl TALE o) 83 A H 2ot ZW]%""%"S’ AL 0183 T
A AEH} gradert iﬂl vebd Z97h 634 (67%)0193L, EA veld 7= 394
(33%)o19let. FARAMS vhebd E55 7 el o3k 234 F-9i9k AXslA] gksk
#HE: 0513‘*} SR 3 A AT A EHALE o] 83 EIA At %174*}11 o
SKAL, FHZAE Uehd 257 AR Fo3 bl glgleh, aeins AFe 2Adew =
444-4 041* & FAshs AL AL Aoz AztE

ot

o

Catterall 2792 2ol A4gs 1gyd
N = 7k 7bsebr) Wi Aol 27ld G35 gEs=d of
ATk, 2).
Legg-Calve-Perthes(LCP)®W & Ao}9) thE 3o FA3} dA#st #AXM (subchondral fracture) LCPBWW
= ZIAEA, T e njHE oxlmA] A AW T A 27)d Uehdy fE a5 ang =
B JPA] EF A9 ST 47, YEEFY A VéE 7F i YA e WA E ol Salter% Thompson
ol sloH, olF WEEFY AR} o8 A T AZ3t FAMo] LCPHel A3t vehs i
83 AR dEA dnt. A4 fEEFY A 4 A JAFra Biaste], dFsl FAMo] A AEE YE
2 2+& Catterall®FHo] &3 o481 gt 28 Woto #3819, Salter-Thompson®HHE A3
chstxtz| S| nste|x| 13:177-182(2009)
73 Ek L o s ok o kel staba Al
2734k o TR ey Ao ol ulelsual
R e
et o Q3R
A 420009 69 18Y, =4 120094 74 1Y, A & : 20094 9€ 24

Earin A (660700 A5 Aes S0, Talora PRk dabe) et

Tel. (055) 7560-8211 Fax. (055) 758-1568 E-mail: jbna@nongae.gsnu.ac.kr

- 177 -




LCP glojoliM Sn|Ale] HopdHoR HES!

M3 AN FHG R Wng AT7E
& AT2A el

=)

B

Aot AREL LCP $olo A Aas 248
Kl A

M
Lo
i
Mo
o
o
I
2,
R
>
og(:n“

Aglom,

o Q7 ) =

£ olg % B A1 FHIHS 01§ FANE Hinsha,
FHRAY dE BT 25 AES AR IR
W19ate] B ATE A

LCPH o2 2ud 503 3 adadold dgs 244
HRE 1499 BolE oz F¥Hon Pasgon
o FEew & 1500 TRAL trow Fgh

c

M3

Y
S
Okl
02
02
i
lo
=
El

[1]]

#Fo o 13d A5 D Frog leg views A 334 A&
271 2EdA71713= 1.5 Tesla 63SP(Siemens, Erlargen,

& AHgsiglon Add S AMgEte] AT
T1-7% %44 (TR/TE=400/17 msec), FA-4ZX3%

Table 1. Comparison of the Degree of Salter-Thompson
Classification and That of MR Volume Method

ST
A B
Vol. A 3 6
B 3 3

p-value ) .05

S-T: Salter-Thompson classification
Vol.: MR Volume Method

Fig. 1. A 8-year-old male with LCP disease, the grade of which was overestimated with Salter-Thompson classification com-

pared to MR volume method.

a. Frog-leg view shows crescentic radiolucent line in right femoral head, which was considered as Salter-Thompson classifi-
cation group B. b. Coronal T1-weighted image demonstrate the low signal intensity lesion and necrotic portion was graded
as group A by MR volume method. ¢, d. Eighteen months later, there was no bone resorption in right femoral head.
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(TR/TE=3400/20 msec) 2 T2-7%9%4 (TR/TE= Faselvt, FA4 e 134 AT 2 Frog leg view® 1%
3400/90 msec)& AATH Body coil& AHEEIAT Aloks  om 2AZAA F ZF57) 7 Lol Aoite WE s|Fow
280-320 mm, AHFAE 3-4 mm, 2L 0-0.4 mm= 3} FETE 245te] AFsFE AT MR volume methoddl ¢
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T HEAE e 5 4 A ARFEAY AW g Thompson&FHelA A7 FH G AL 29| gradeld
ARSI WAL watal o] g wF et wor IAR o) =) Jehd 297 68 (67%) 010 (Fig. 1), IAAE
flof Hujel A8 Be A&+ A5). THAL] AAUL 9 gradert B UERE AE 388(33%) 0 SItHFig. 2)
e HAE G one 2FAA AR A% pe & (e dus 2AMY AV EHIAE o) &d 2N AEE vwst
#e® Asislrt. Salter-Thompson®FY 3 vlwaly] 95t 7] 915ted, % WS Chi-square SAE4 8 23} p) 052
ol MR volume method® o] &% #Ale Hrz 2y FAMCE ou] ol Aol7t glo] AFe 2HMI ArFHE Y
(epiphysis)ol ch& FA} 2919 vl go] 50%mwhe AZ, Aoz 2Ad AR 4w JX8x) gt}
50%°]%5 B o= 43tx. Salter-Thompson®5H¥3 MR Azt FHAAH 27| FHGTe 3t A E e 3d o]t
volume methodell olgt A} 2le] B]&& Chi-square £ FALA G e FF5 ARE HlRSGE o Table 29
o E vl FAE g} o] et Catterall #FHo2 4704 4 Yebd 3F
ARG dFd Fdde]l Aad 1499 ol F 3d o] FE2 e dZs 2AMT IX§E 49= Catterall
(3~5.54, HI 3.59) FHZAE 108S gpfoz 22474} grade 1I2] 119912, MR volume method$ 9x|3 # %=
Al FAEE 2ESE CatterallEFH oz 23390 Catterall grade IVSl 3¢, Catterall grade 191 1414
Catterall £7H & ZHAR7} EH 5] 25%0] 5t )
I, 256~50%+ 11 ‘f\—_L 50”7500% I, 75%°)42 [Vae Il
2 ERSY. FHAAE AP Fdol F 8RN Hze
(varus derotation osteotomy)% Astslar, 292 brace® LCP ¥& 2o} dHE57F ALE dode dFor o2

a b
Fig. 2. A 12-year-old male with LCP disease, the grade of which was underestimated with Salter-Thompson classification
compared to MR volume method.
d. Frog-leg view shows crescentic radiolucent line in the right femoral head, which was considered as group A in Salter-
Thompson classification. b. Coronal T1-weighted image shows decreased signal intensity in the entire epiphysis of the right
femoral head and grade was group B.
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Table 2. Comparison of the Extent of Bone Necrosis and Bone
Resorption on Follow up by Catterall Classification

Sex/Age ST Vol.{%) F/U(%)
M/4 i I )
M/8 I v v
M/4 Il v v
M/10 I I v
M/8 I [ [
M/6(Lt) Il v v
(RY) Il I Il
M/10 I Il [
M/7 i I v
M/8 I I v
M/12 I v I
S-T: Salter-Thompson classification
Vol.: MR Volume Method
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Comparison of Subchondral Fracture on Radiographs with
MR Images in Evaluation of Osteonecrosis in LCP Patients

Jinwon Kim', Mee Jung Park’, Ho Chul Choi', Jae-Min Cho', Jae-Wook Ryoo’,
Seong Hoon Jeong', Dong-Hee Kim? Gyung Kyu Lee*, Jae Boem Na'?

'Department of Radiology, “Department of Orthopedicsurgery
*Gyeongsang Institute of Health Science, Gyeongsang National University, College of Medicine
*Department of Radiology, Hallym University, College of Medicine

Purpose : To compare the subchondral fracture on plain radiography and MR image as a method for as-
sessing osteonecrosis in Legg-Calve-Perthes(LCP) pateients.

Materials and methods : We retrospetively reviewed 15 hip joint MR images and plain radiography which
visualized subchondral fracture. With basis of the Salter-Thompson classification , extent of necrosis was
graded group A to B, as follows; Group A= <50%, B= >50%. On PACS workstation, necrotic area of
each MR image was measured to calculate the volume of necrotic portion: volume = necrotic area X s-
lice thickness. Necrotic areas on MR images were graded group A to B and results were compared with
that measured in Salter-Thompson classification. On follow up, bone resorption was measured and the
extent was compared with subchondral fracture representing necrotic area and that on MR volume
method respectively.

Results : In 9 joints of 15 hip joints (60%), the degree of necrosis in Salter-Thompson classification on
plain radiographs was different from that on MR volume method. Based on plain radiographs by Salter-
Thompson classification, the degree of necrosis was overestimated in 6 (67%) joints, and underestimated
in 3(33%) joints compared with MR volume method. On follow up study, bone resorption was not corre-
lated with necrotic extent of subchondral fracture and MR volume method.

Conclusion : The extent of femoral head necrosis measured by subchondral fracture was different from
that measured by MR and was not correlated with bone resorption on follow up. Therefore, usefulness of
subchondral fracture as a prognostic factor may be limited.

Index words : Legg-Calve-Perthes disease
Osteonecrosis
Subchondral fracture
Magnetic resonance (MR)
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