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- Abstract -

Avascular necrosis of the femoral head is a debilitating discase that leads to destruction
of the hip joint in patients who are in the third, fourth, or fifth decade of life.
The total socictal cost is so high because these patients are generally young, hold jobs.

and have a considerable life expectancy. Therefore, we have to delay or eliminate the

need for total hip replacement as possible as we can.

The purpose of this review is to provide a current perspective of avascular necrosis of

the femoral head.
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Table, 1 Clinical conditions associated

avascular necrosis

with

Use of corticosteroids
For systemic lupus

Gaucher discase
Myecloproliferative

crythematosus disorders
FFor rheumatoid Coagulation

arthritis deficiencies
After renal Trauma

transplantation Chronic

For asthma
Use of alcohol
Sickle-cell and other
ancmias

pancreatitis
Caisson disease
Radiation

UM
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3 AL AuA A (Jones, 1965, 1978,
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Table 2. Classification of avascular necrosis of femoral head

Roentgenogram Bone scan Pathological findings Biopsy
Normal Decreased uptake?
Normal Cold spot on femoral Infarction of weight- Abundant dead marrow

head

Densily change in
femoral head

Increased uptake

Selerosis or cysls, normal
joint line, normal
head contour
Flattening (crescent sign)
Loss of sphericity.
collapse

Increased uptake

Joint space narrowing.
acetabular changes

Increased uptake

bearing portion of head  cells, osteoblasts. osteo
gonic cells

New bone deposited
between necrotic

trabeculae

Spontaneous repair of
infarcted area

Dead bone trabeculae and
marrow cells on both

Subchondral fracture
collapse. compaction
and fragmentation of
necrotic segment

Osteoarthritic changes

sides of fracturce line

Degeneralive changes in
acetabular cartilage
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Table 3. Quantificalion of the extent of involvement by avascular necrosis

Stage Gradc
A, mild < 15% of head involvement as secn on radiograph or MRI
[ and [ B. moderate 15% to 30%

C. severe > 30%
A. mild subchondral collapse (crescent)beneath < 15% of articular surface

il 3. moderate crescent beneath 15% to 30%
C. severe crescent, beneath >30%
A. mild > 15% of surface has collapsed and depression is < 2 mm

v I3. moderale 15% to 30% collapsed or > 4mm depression
C. severe > 30% collapsed or > 4 mm depression

v A BorC average of femoral head involvement. as determined in stage IV,

and estimated acetabular involvement

Table 4. The internalional classification of avascular necrosis of the femoral head

Stage Characteristics

0] Bone biopsy results consistent with avascular necrosis: normal findings on all other tests

Positive scintiscan or magnetic resonance image, or both: lesions subdivided into medial.
central. or lateral depending on location of invelvement of femoral head

I A < 15 per cent involvement of femoral head®
I B 15-30 per cent involvement of femoral head®
I C > 30 per cent involvement of femoral head*

Radiographic abnormalities (mottled appearance of femoral head, osteoselerosis,
cyst formation. and osteopenia): no signs of collapse of femoral head on radiographs
I or computerized tomography scan: positive scintiscan and magnetic resonance image.
no changesin acetabulum: lesions subdivided into medial, contral. or lateral depending
on location of involvement of femoral head
I A <15 per cent involvement of [emoral head”
B 15 30 per cent involvement of femoral head®

¢ > 30 per cent involvement of femoral head*

Crescent sign: lesions subdivided into medial. central. or lateral depending on location
of involvement ol femoral head

mw A < 15 per cent crescent sign or <2-mm depression of [emoral head +
m B 15 30 per cent crescenl sign or 2 to 4~ mm depression of femoral head+
mn C > 30 per cent crescent sign or 4-mm deprossion of femoral head +

Articular surface flattened radiographically and joinl space shows narrowing: changes in
acetabuum with cvidence of osleosclerosis, cyst formation. and marginal osteophytes
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FFig. 1. Radiologic classification of avasular necr-
osis of femoral head.
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[Fig. 2 Magnetic resonance images.

Table 5. Criteria for the diagnosis of avascular necrosis of the femoral head

Specific criteria
Collapse of femoral head
Subchondral radiolucent line
Anterolateral sequestrum
Bone scan showing a photopenic region surrounded by area of
increased activity
Double band on T2-weighted magnetic resonance image
Bone-biopsy specimen showing empty lacunae invelving
multiple adjacent trabeculae
Non-specific criteria
Collapse of femoral head with narrowing of joint space
Mottled cystic and osteosclerotic pattern in femoral head
Increased activity on bone scan
Changes on magenetic resonance image showing bone-marrow
cdema or fibrosis
Painful range of motion of hip with normal radiographic findings
History of alcohol or corticosteroid use
Non-specific but abnormal bone-biopsy findings showing
bone-marrow edema and fibrosis
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Recommended treatment based on radiographic and clinical indings

Radiographic

Criteria

Bvidence of Jniolvement of Location of Radiographic

Collapse of

Level of  General Use of o

Systemic Lupus  Method of

Femoral Femoral Head Lesion Changes Age Activily Health Corticosteroids  Frythematosus  Treatment

Head (Per cent) {Yrs.)

None <15 Type A Osteosclerotic =50 Active  Good  None Absent Core decompression
or clectrical
stimulation, or both

Mild 15 30 Type B Intermittent, Osteotomy.

or < 20mg vascularized or
prednisone/day non  vascularized
hone graft

Severe 30 Type C Cyst formation 250 Inaclive Poor  Continuous  Present Total hip

or = 20 mg
prednisone replacement
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