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Obijective: To examine the incidence rate and extension of non-traumatic asymptomatic osteonecrosis of the
contralateral femoral head (ONFH) in high-risk patient groups.

Material and Method: A cross-sectional design was used. We studied patients who visited at Orthopedics
department, Khon Kaen hospital between January 2007 and December 2008. Only high-risk patients
diagnosed with non-traumatic osteonecrosis in index side by plain radiography and asymptomatic
contralateral sides with normal plain radiography evaluated for non-traumatic femoral head osteonecrosis
were included in the analysis. We evaluated both hips of individual patient by MRI to determine the incidence,
staging, and extension area of osteonecrosis.

Results: Thirty-two patients with index femoral head osteonecrosis and non-traumatic asymptomatic
contralateral femoral head were studied. Average age of these patients was 46.38 years. The most common risk
factors were alcohol (78.12%) and corticosteroid use (18.75%). Osteonecrosis of the contralateral femoral
head (ONFH) was found in 22 patients (68.75%). These hips were in stage VI (87.5%) with 99.05% extension
area of osteonecrosis, large extension, C- location, and mix intensity of MRI on index side. We found stage I in
all patients (100%), 80.62% extension area of osteonecraosis, large extension, C- location and mix intensity of
MRI on ONFH at contralateral side with normal plain radiographic.

Conclusion: We found the high incidence rate and high extension area of asymptomatic osteonecrosis of the
contralateral femoral head of the hip in high-risk patient. This result supported that silent aggressive disease
can rapidly progress to advanced stage in a short time. Early detection of osteonecrosis in contralateral hip
by MRI is considered a clinically necessary procedure in high-risk patients with unilateral hip osteonecrosis.
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Osteonecrosis of the femoral head (ONFH) is
a major problem in non-traumatic orthopedic disease.
In patients with symptomatic osteonecrosis of the
femoral head, the disease normally progressed to the
collapse of acetabulum and painful degenerative
arthritis. Depending on the stage of the disease, there
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are many procedures to manage the femoral head
osteonecrosis. When the disease progressed to
advanced stage, a hip replacement is a recommended
therapy, which is a costly procedure. Hence, if we can
detect the disease at early stage, patients can be
effectively treated by lower cost procedures. In the
past, physicians had difficulties diagnosing patients
with asymptomatic osteonecrosis as it cannot be
evidently detected by only plain radiography or bone
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scan. However, with magnetic resonance imaging
(MRI), the diagnosis of this condition became easier
and provides more precise results.

Non-traumatic osteonecrosis of the femoral
head was frequently reported in the bilateral with a
range of 34-80%, including both symptomatic and
non-symptomatic hips. In this present study, we
focused only high-risk patients with evidence of
osteonecrosis on one side to determine whether the
contralateral femoral head was involved. We use MRI
as gold standard to detect early stage of bone ischemia
and femoral head osteonecrosis as recommended in
previous studies®-389149,

Material and Method

Between January 2007 and December 2008,
thirty-two patients were included in this study.
High-risk patients were defined as who had one or
more risk factors that potentially lead to femoral head
osteonecrosis. All risk factors were shown in Table 1.
Inclusion criteria were (i) high-risk patients who were
diagnosed with non-traumatic osteonecrosis in index
side by plain radiography and (ii) asymptomatic
contralateral side with normal plain radiographic
evaluated for non-traumatic femoral head osteonecrosis.
MRI was used to early detect the femoral head
osteonecrosis. In both hips of individual patients, we
determined the incidence, staging, and extension area
of osteonecrosis. We used grading system described
by Steinberg et al®, classification of avascular
necrosis based on magnetic resonance imaging by
K Shimizu et al®, and Percent extension area of
necratic lesion®.

Results
Osteonecrosis of the femoral head (ONFH)
on contralateral side was detected in 22 hips (68.75%).

Table 1. Risk factors of osteonecrosis of the femoral
head®

1) Use of corticosteroid for
- Systemic lupus erythematus
- Rheumatoid arthritis
- After renal transplantation
- Asthma
2) Use of alcohol
3) Sickle cell and other anemia
4) Gaucher disease
5) Myeloproliferative disorder
6) Coagulation deficiencies
7) Chronic pancreatitis
8) Caisson disease
9) Radiation

Mean age of all patients was 46.38 + 14.27 years.
Alcohol (78.12%) was the most common risk factor
of femoral osteonecrosis following by corticosteroid
use (18.75%) (Table 2). Most of the patients were at
stage VI (87.5%), had 99.05 + 5.39% extension area
of osteonecrosis, large extension (100%), C-location
(100%), and mix intensity (90.62%) of MRI on index side.
In the contralateral sides, they were asymptomatic.
Their normal plain radiography showed that they
were at stage | (100%), 80.62 + 17.69% extension area
of osteonecrosis, large extension (72.72%), C-location
(77.27%), and mix intensity (81.81%) of MRI on
contralateral side (Table 3).

Discussion

Previous studies of non-traumatic of the
femoral head have reported various incidence rates of
osteonecrosis whereas the mean value of bilateral
involvement was about 52.4%®. A range of associa-
tions of etiologic with non-traumatic osteonecrosis

Table 2. Characteristic of data between index hip and ONFH in contralateral hip

Demographic of patient

Index hip (n = 32)

ONFH in contralateral hip (n = 22)

Age: year, mean + SD 46.38 + 14.27 46.00 + 12.98
Gender
Male, n (%) 21 (65.63) 13 (59)
Female, n (%) 11 (34.37) 9 (41)
Risk factors, n
Alcohol (%) 25 (78.12) 17 (77.25)
Corticosteroid (%) 6 (18.75) 4(18.18)
Myeloproliferative disorder (%) 1(3.12) 1(4.54)
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Table 3. Results

Staging, n Index hip (n=32) ONFH in contralateral hip (n = 22)

I (A:B:C) 0 22 (0:4:18)

11 (A:B:C) 1(0:0:1) 0

111 (A:B:C) 3(0:0:3) 0

IV (A:B:C) 0 0

V (A:B:C) 0 0

\Y 28 0
Extension area of osteonecrosis: %, mean + SD 99.05 + 5.39 80.62 + 17.69
Classification according to the extent, n (small:medium:large) 0:0:32 2:4:16
Classification according to the location, n (Type A:B:C) 0:0:32 0:5:17
Classification according to the MRI intensity, n (high:mix:low) 3:29:0 2:18:2

has been also studied and they concluded that early
diagnosis of osteonecrosis allows timely appropriate
treatment, which results in a better outcome(® 116,
A high index of suspicion is essential in diagnosis,
especially when the patients have clinical symptoms
associated with osteonecrosis. The most common
symptom is pain in the groin especially during weight
bearing activity. Important physical examination
finding is pain during motion, decreased range of
motion of the hip, and limb length discrepancy.
Radiographic evaluations are essential for the disease
diagnosis and plain radiography should be the first
procedure. Cyst, sclerosis, crescent sign, collapse of
the femoral head, or acetabulum erosion can be seen in
the plain radiographic. Nowadays, MRI has become
the standard for osteonecrosis diagnostic procedure,
with 99% sensitivity and specificity. However, it is not
generally used in all patients due to its high cost.

Classification system’s goal is to provide
guidelines for treatment, prognosis, and prevent
complications. The most important factor is an
extension area of necrotic lesion. Small extension area
of lesion (< 15%) was associated with better survival
rate than the medium (15%-30%) and large lesion
(> 30%) of the femoral head. In addition, these risks
also depend on the location of the femoral head
osteonecrosis. The greatest clinical outcomes were
seen in patients with small medial lesion that did not
involve with the weight-bearing portion of the
femoral head. K Shimizu et al proposed that MRI
could be used to predict collapse of the femoral head
osteonecrosis®.

Depending on the disease stage, there
are many treatment procedures for femoral head
osteonecrosis can be used, i.e. observation, core
decompression with or without bone grafting,
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rotational osteotomy, hemi-arthroplasty, and total hip
replacement®7:10121319 | this study, during the initial
examination and plain radiography, we diagnosed
non-traumatic osteonecrosis in one hip (index hip),
but no abnormality was ascertained in contralateral
hip and no clinical symptom of hip pain. Twenty-two
of 32 patients (68.75%) were diagnosed with osteo-
necrosis by MRI, and all patients were in stage I, 80.62%
of extension area of necrosis, Type B and C-location
(involved weight-bearing area,100%) of the femoral
head. This result suggests that the normal plain
radiography correlated with significant rate of silent
aggressive disease and then patient can shortly
progress to more advanced stage. If early detection is
disregarded, the femoral head osteonecrosis can only
be detectable in the late stage, in which patients
clinically require having a hip arthroplasty.

Conclusion

High incidence rate (68.75%) and large
extension area of asymptomatic femoral head
osteonecrosis of the contralateral hip were found in
the high-risk patient group. These results supported
that silent aggressive disease will rapidly progress to
advanced stage. We suggest evaluating high-risk
patient group diagnosed with unilateral osteonecrosis
with MRI on the contralateral hip.
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