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MRI of Osteonecrosis of the Femoral Head :
Diagnostic Value and Histologic Correlation

Chang Soo Kang, M.D., Byung Woo Min, M.D.,
Sung Ha Lee, M.D., Suk Young Hwang, M.D.

Department of Orthopaedic Surgery, School of Medicine, Keimyung University,
Taegu, Korea

Osteonecrosis of the femoral is an unsolved problem in the orthopaedic field, requiring
eventual replacement surgery. But Ficat reported that early lesions such as stage 0, T
and II lesions are reversible with adequate treatment. Therefore early diagnosis is the
most important factor in obtaining the best results. Ninety-five consecutive patients with
osteonecrosis of the femoral head were checked with MR imaging from 1989 to 1992,
and the results were compared to those of conventional radiographs and bone scans. In
five cases MR imaging and histologic sections were performed on the femoral head

obtained from surgery, and we compaired the MR findings with those of histologic

sections.

The conclusions are as follows ;

1. Of the 95 patients with osteonecrosis of the femoral head, 88 cases were male, 7
cases were female, 23 cases were unilateral and 72 cases had bilateral hip involve-
ment. The average age was 45.5 years.

2. Thirty-one hip at radionuclide imaging appeared normal when MR results distinctly
abnormal. Therefore MR imaging is an excellent technique in detecting early
osteonecrosis of the femoral head.

3. MR imaging provides an analysis in the extended volume and the anatomical location
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in three dimensions, then the biopsy site was accurately localized during core biopsy.

The histological changes associated with osteonecrosis correspond very well with

MR imaging.

MR imaging is a sensitive technique for evaluating the effect of the head saving

procedure such as core decompression.
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4t} Stage 0-1 <1 348 ¥ MR class A(Fig. 1)  Table 1. MRI & Radiologic Staging

7} 27#1(79.4%), class B(Fig. 2)7F 241(5.9%), MRI Radiologic Stage

class C(Fig. 3)7} 23(5.9%), 18] class D intensity

(Fig. 4)7} 321(8.8%)94c}. Stage 1, N 7581 % Class 0(n=18) I(n=16) M(n=56) M-IV(n=75)
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Fig. 1. MRI class A AVN in the right hip in a patient with biopsy-proved AVN. A) The roent-
genographic finding shows no evidence of necrosis in the right femoral head. B) The
radionuclide bone scan shows slightly decreased photon uptake in the right femoral head.
O) Coronal T1-weighted image (500/30 msec) shows a band of low signal intensity sur-
rounding the lesion of high signal, which is isointense with fat. D) In this T2-weighted
image (2000/60 msec), the lesion shows intermediate signal intensity.
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Fig. 2. Asymptomatic MRI class B AVN in the right hip in a patient with core biopsy-proved
AVN. A) The roentgenographic finding shows normal femoral head. B) The radionuclide
bone scan shows normal trace activity in the right femoral head. C) Coronal T1-weighted
image (600/30 msec) shows a low signal ring surrounding a small lesion in the right femoral
head. The lesion has high signal intensity. D) The T2-weighted image (2000/60 msec)
shows that the lesion is still of high signal intensity.
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Table 2. Correlation of MR imaging and radionuclide stu-

dies
MR intensity Bone Scan
Class Negative Positive
A(n=57) 21 36
B(n=12) 3 9
C(n= 3)
C(n=93) 6 87
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Table 3. Osteonecrotic Femoral Head Specimens Evaluated by MRI

No. of case Etiology Radiologic stage MRI class MRI pattern
1 alcoholic m A inhomogeneous
2 alcoholic il D inhomogeneous
3 alcoholic JIi D inhomogeneous
4 steroid I\l D inhomogeneous
5 idiopathic il D inhomogeneous

Fig. 3.

MRI class C AVN of the right hip in a 25-year-old man with a core biopsy-proved lesion.
A) AP radiography of the right hip. The right femoral head shows stage IV necrosis with a
loss of normal femoral head sphericity and narrowing of joint space. B) The radinuclide
bone scan show increased isotope uptake in the right femoral head. C) Coronal T1WI
(500/30 msec) shows decreased signal intensity at the weight bearing portion of the right
femoral head. D) There are multiple areas of high signal intensity surronds by low-intensity
rim in the T2WI
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Fig. 4. A 33-year-old alcoholic man with right hip pain. A) AP roentgenogram showing Ficat stage
III involvement in the right hip. B) The radionuclide bone scan shows increased uptake of
the nuclide. C) Midcoronal MRI (TR/TE=500/30 msec) showing homogeneous signal loss
in the epiphysis. D) Midcoronal MRI(TR/TE=2000/60 msec) shows low-signal intensity
at the weight bearing area of the right femoral head. The MRI class was D.
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Fig. 5. Alcohol-induced AVN of the femoral head in a 41-year-old man, A) AP roentgenogram of the right hip shows
collapsed femoral head (Ficat stage III). B} Radinuclide bone scan, anterior view. Increased uptake in the right
femoral head, neck and intertrochanteric region. C}) MR image (TR/TE=500/30 msec, TR/TE=2000/60
msec, right and left, respectively) demonstrates class A of the right femoral head. A low-signal-intensity ring
(solid black arrows) surrounds areas of high-signal-intensity.
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Fig. 5. D) Within 6 hours of surgical removal, MR image (T1WI, T2WI right and left, respectively)
was performed. E) Specimen radiograph shows subchondral fracture (white arrow) and cystic
change. F) Cut surface of right femoral head : Large cystic lesion with surrounding sclerosis.
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Fig. 5. E. area 1) Photomicrograph of articular cartilage and subchondral area. (hematoxylin and eosin : X 40)
area 2) Photomicrograph of subchondral fracture area.
area 3) Photomicrograph of low-signal band is composed of thickened trbecular bone, mesenchymal

and fibrous tissue.

area 4) Photomicrograph demonstrates the necrotic bone and marrow located within the low- signal

-intensity ring.
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Fig. 6. A 63-year-old man with osteonecrosis associated old right hip dislocation. A) The roent-
genographic findings shows diffuse sclerosis. B} Follow-up roentgenogram 1 year after core
decompression. C) Baseline coronal MR image of the right hip showing a large, fibrous
lesion (75% involvement). D) Follow up coronal MR image 1 year after surgery shows that
the area of fibrous-like signal has become fluid like. And the size of lesion decreased.
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