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MRI for Early Diagnosis of Avascular Necrosis of the Femoral Head
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Magnetic resonance imaging (MRI) was performed in forty patients on long-term oral steroid
therapy for early detection of avascular necrosis (AN) of the femoral head. In 13 patients, AN was
diagnosed in the unilateral femoral head from abnormal plain radiographs while the contralateral
femoral head was normal radiographically. In the other 27 patients, radiographs were normal. A total
of 67 femoral heads with normal radiographs is studied in this paper. In 36 of 67 femoral heads (54%),
MRI demonstrated abnormal low intensity area. The abnormal findings on MRI were divided into five
patterns: whole type (type A), peripheral type (type B), ring or band type (type C), small change type
(type D) and distal type (type E). Type A, B, C, D and E were found in 2, 11, 5, 16 and 2 femoral heads,
respectively. In cases to be followed up over 6 months, AN was manifested radiographically in 4
femoral heads of 5 in type C and in one of 14 in type D.

Meanwhile, in 6 of 41 femoral heads examined (15%), bone scintigrams was abnormal. Followed-up
study over 6 months revealed that AN was manifested radiographically in one femoral head of 6 with
abnormal scintigram. However, in 4 of 30 with normal scintigram, AN was manifested subsequently.

MRI was a better diagnostic modality for early AN. Ring or band-like low intensity (type C) on MRI
was considered to be characteristic pattern of early AN.
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Table 1 Results

No. or Hips to be followed Eventual radiographic
hips up over 6 months evidence of AN*
MRI
Abnormal 36 30 5 (7%
type A (whole type) 2 2 0 0%
type B (peripheral type) 11 9 0 (0%
type C (ring or band type) 5 5 N 4 (80%)
type D (small change type) 16 14 1 (7%)
type E (distal type) 2 0 0 =)
Nomal 28 23 0 (0%)
Total 64 53 5
Bone scintigram
Abnormal 6 6 . 1 7%)
Normal 35 30 4 (13%)
Total 41 36 5
*AN : Avascular necrosis of the femoral head
(10) HAB &t H48% HIS
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Fig. 1 MRI patterns of femoral head in patients
treated with steroids.
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Fig. 2 Type A. Coronal SE 600/28image (TR/TE,

in msec) shows low signal intensity area occupy-
ing all over the femoral head.
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Fig. 3 Type B. Coronal SE 600/28image shows
low signal intensity area localized in the periph-

ery.
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Fig.4a Type C. Band-like low signal intensity is
found in this coronal SE 600/28image.

Fig. 4b Plain radiograph shows no abnormalities
consistent with avascular necrosis at the same
time as MRI.
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Fig.6a Type D (different case from Fig. 5. Multi-
ple low intensity areas are seen in this coronal SE
600/28image (arrowheads ).

Fig.4c 2months later, avascular necrosis is
manifested by collapsed femoral head (arrow-
heads ).

Fig. 5 Type D. Cross-sectional SE 600/28image
shows multiple low signal intensity areas in the
femoral head (arrowheads ).

|l

Fig. 6b Plain radiograph is normal at the same
time as MRI.
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Fig.6c 8months later, avascular necrosis is
manifested by subcapital fracture (arrows ).

i

Fig. 7 Type E. Coronal SE 600/28 image shows
low signal intensity area localized in the lower
part of the femoral head.

5 D] TRCEKBEREFERLEOTRD B
B2bDLELTEXBLENRDY, SERNOFER

type A
]
|
] G 12 18 24 M
type B
]
i |
5 |
|
._| !
[} 6 12 18 UK
type
5 ]
i €3
— G
—]: #: Avasculor necrosis
0 6 12 18 24 K
type D
]
— ]
]
|
1o |
{
]
)
5 | ——— |
S &
] % :Avascular necrosis
0 & 12 18 24 8
Normal MRI
— ]
|
|
20 |
|
‘I
15 =
[
- ]
|
I
10 |
]
|
]
- T
] ] 12 18 umM

Fig. 8 List of femoral heads to be followed up
(examined by MRI ).
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Fig. 9 List of femoral heads to be followed up
(examined by bone scintigram ).
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