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Early Detection of Viability of the Femoral Head
by 99mTc-MDP Bone Scan in Femoral Neck Fracture

Bong Kun Kim, M.D., Myung Chul Yoo, M.D., Seong Geun Jang, M.D. and Kang Ill Lee, M.D.

Department of Orthopedic Surgery, College of Medicine Kyung Hee University, Seoul, Korea

After femur neck fracture, many techniques have been known for early detection of the viability
of the femoral head which is very important to decide method of treatment.

At the present time, bone scan with 99mTc-MDP is the best available radioistope for use in scan-
ning, because it is very sensitive, non-invasive and simple, minimal radiation dose, easily repro-
ducible. Bone scanning was carried out in 18 cases of femur neck fractures from July, 1981 to Oc-
tober, 1982 in Kyung Hee University Hospital.

The results were as follows :

1. In twelve cases in which radiological confirmation of viability of the femoral head was difficult

to make, we could confirm the presence or absence of vascularity of femoral head using bone
scan,

2. Six cases which were considered to have vascular impairment to the femoral head radiologi-
cally, were identified to have vascular impairment to the femoral head by bone scan and these
were evidenced by operative findings and by histology of biopsy specimen.

3. In fresh fractures, we identified the vascular impairment by the bone scan minimally 5 days
after injury.

4. In old fractures, we could confirm the viability of the femoral heads by bone scan.

5. Bone scan is considered to be the excellent technique for early detection of the vascular im-
pairment to the femoral head after femur neck fractures.

Key Words : Bone Scan, Viability of head, Femur neck fracture.
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Table 1. Classification of fracture by displace-
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Fig. 1. (Case No. 1). (A) In this post-trauma 5th day film, the displaced, comminuted fragement was
noticed and the fx. was classified as stage IV but the viability of femoral head could not be identi-
fied. (B) In this post-trauma 5th day bone scan film, increased density was noticed at the fx. site of
left femur neck but no radio-activity was noticed at the femoral head, which represented the impair-
ment of the vascularity to head. (C) This pt. was treated by multiple pinning and m. bone pedicle
graft to improve the vascularity to femoral head and stability of fx. site.
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Fig. 2. (Case No. 2). (A) In this post-trauma 7th day film, displacement at the fx. site was noticed
and the fx. was classified as stage IV but the viability of femoral head could not be identified. (B) In
this post-trauma 7th day bone scan film, increased density was noticed at the fx. site of left femur
neck but no radio-activity was noticed at the femoral head, which represented the impairment of the
vascularity to head. (C) This pt. was treated by A-M prosthetic replacement. (D) This biopsy speci -
men revealed destruction of normal trabecular pattern and necrosis and no bleeding of femoral head
was noticed during operation.

Fig. 3. (Case No. 3). (A) In this post-trauma 7th day film, displacement at the fx. site was noticed
and the fx. was classfied as stage IV but the viability of the femoral head could not be identified. (B)
In this post-trauma 7th day bone scan film,increased density was noticed at the fx. site of left femur
neck and increased radioactivity was noticed at the femoral head, which represented intact vascular-
ity to the femoral head. (C) This pt. was treated by multiple pinning and m. bone pedicle graft to im-
prove the vascularity to femoral head and stability of fx. site.
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Fig. 4. (Case No. 4). (A) In this post-trauma 2 m. film, displacement at the fx. site was noticed and
the fx. was classified as stage IV but the viability of the femoral head could not be identified. (B) In
this post-trauma 2 m. bone scan film, increased density was noticed at the fx. site of left femur neck
and increased radioactivity was noticed at the femoral head, which represented intact vascularity to the
femoral head. (C) This pt. was treated by multiple pinning and m. bone pedicle graft to improve the
vascularity to femoral head and stability of fx. site.
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Fig. 5. (Case No. 5). (A) In this post-trauma 10 m. film, non-union at the fx. site of left femur neck
was noticed but there was no difference of radiodensity between the proximal and the distal fx. site
and the viability of the femoral head could not be identified. (B) In this post-trauma 10 m. bone scan
film, increased density was noticed at the fx. site of left femur neck and greater trochanter, and in-
creased radioactivity was noticed at the femur head, which respresented the intact vascularity to the
head. (C) This pt. was treated by multiple pinning and m. bone pedicle graft to improve the vascu-
larity to femoral head and stability of fx. site.

Fig. 6. (Case No. 6). (A) In this post-trauma 4 m. film, bone resorption at the fx. site and avascular
necrosis of the femoral head was noticed. (B) In this post-trauma 4 m. bone scan film, increased den-
sity was noticed at the fx. site of right femur neck but much decreased radioactivity was noticed at
the femoral head, which represented the impairment of vascularity to the head. (C) This pt. was treated
by Thompson prosthetic replacement. (D) This biopsy specimen revealed destruction of normal trabe-
cular pattern and necrosis and no bleeding of femoral head was noticed during operation.
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Table 2. Relation between the Radiologic Dx. and Bone scan Dx.after Femur neck Fx.

Duration No. of Radiologic diagnosis Bone scan diagnosis
after Fx. cases Osteonecrosis Unknown Non-viable  Viable Unknown
-2 wk 7 0 7 7 0 0

2 wk—-6 M 6 3 3 3 3 0
6 M — 5 3 2 3 2 0
Table 3. Relation between the Radiologic Dx. and bone scan Dx.

; ; Confirmed by . .
Radiologic Bone scan P Diagnostic accu-
diagnosis No. of cases diagnosis No. of cases grolsz's. finding or racy of bone scan

iopsy
Viable 5 5 100 ¢
Unk 12
fEnown Non-viable 7 7 100 %
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