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Avascular Necrosis of the Femoral Head: Staging by MR imaging

Takashi Kokubo", Yoshio Takatori?,
Setsuo Ninomiya® and Yasuhito Sasaki”

Departments of Radiology" and Orthopaedic

Surgery®, Faculty of Medicine, University of Tokyo
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Magnetic resonance imaging

Magnetic resonance (MR) images and conventional radiographs were compared in 142 hips with

avascular necrosis, and a staging system for the disease based on MR imaging was developed. MR

images were classified into three patterns: class I :a band of low signal intensity, class II: an area

of low signal intensity with internal spot (s) of high signal, and class III: an area of low signal

intensity without internal spots of high signal. Most MR class I lesions were in radiographic

stage I (normal) or II (sclerotic or cystic changes without collapse). Most MR class II lesions

were in radiographic stage III (segmental collapse), and most MR class IIl lesions were in stage

[l or IV (secondary degenerative changes). The MR image classification was closely correlated

with radiographic staging (p<0.01, using chi square test). We considered that this classification

closely reflected the different stages of the disease according to the histopathology of the bone

marrow.
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Table 1 Distribution of risk factors among subjects

No. of No. of No. of Hips with

Risk Factor Patients Hips  Histologic Exam.
Corticosteroid
orticosteroi 63 93 2
treatment
Ethanol abuse 26 37 10
Fr:
racture of the 4 4 1
femoral neck
Th i
erjdpf.:utlc 3 4 1
radiation
Unknown 4 4 4
Total 100 142 40

(7)

e L 721008 2 MR & L7z, WRIZBHES3F), 4

KRB SR 3 ) BE

NDHRBELDIP, ZNLDLWLD4HITH -7z,
:’:M FEEIEEDOBMIL, £FT \xIRIjﬁfﬁﬂ%r-%c
% T I3 kBRI I 2 L2 DFBO B XIRE RS HHEE L 72,
%m%mtoufu,imc;%m&%mmmm
fEB) i %

TOM T& ), MEMEE 2 68 L, S8R
T WIE R G EISE DI Ic A2 4 21219 i 1.5tesla T - 72, #1345 T spin echo (SE)
[\, dAUb T KR EEIELE D2 DEERIIZ B BERBAL S, &M1E, 600/23,
7 2 MR g0 a2 b @E L 227, (TR/TE/excitations) # L U600/70% 721275/ 2
LOMETBIZRM LA L & ik, kT
ZHZEEFHAALT, biibiL
13 BRE BAETESE I 351 5 B fi o ME 2 b % ZEIL 7z, ARG & ACERTR S D v T,
B AA 72 MR BHE OIS BAEFEL . 0

28%F 721%35/ 2

(TR/TE/excitations) T, KB O BiAEMHEI{E

— R DFEH) THRAKMIHIS
A7 4 ZIE10mm TREEFHD SRl G LN D

wBHIE~F7 )2 Fi

(1)FEEIcHRROEE



256 MR Wi & & 72 JI i S PEAE 004 1]

Ca ) (GEI ) (!Illb

/

— —

I

Fig.1 Schematic representation of MR image classification

(I) A band of low signal intensity.

(II) An area of low signal intensity with internal spot (s) of high signal.
() An area of low signal intensity without internal spots of high signal.
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Fig.2 Sagittal spin echo MR images ((A): 600/28/2, (B): 600/75/2) show a band of low signal intensity in the
femoral head, consistent with class I. The corresponding radiograph (C) is normal (stage 1).
Afterward, the femoral head was collapsed and the diagnosis was confirmed.
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(A) B
Fig.3 Coronal spin echo MR image ((A): 600/28/2) show a well-defined area of low signal
intensity around high signal (arrow), consistent with class II. The corresponding
radiograph (B) is interpreted as stage Il avascular necrosis.
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(B

Coronal spin echo MR image ((A): 600/28/2) shows a well-defined area of low

signal intensity, which does not contain high signal.

The image is consistent with class IIl. The corresponding radiograph (B) shows avas-

cular necrosis associated with secondary degenerative changes (stage IV).
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