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Spontaneous Femoral Neck Fracture Following Avascular Necrosis of
the Femoral Head

Byung-Woo Min, M.D., Chang-Soo Kang, M.D. and Doo-Hwan Oh, M.D.

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

Avascular necrosis of the femoral head is usually a progressive condition. Segmental collapse fre-
quently occurs in a femoral head affected with avascular necrosis during its progression. In a few ins-
tanse, spontaneous subcapital fracture occurs more distally than the usual location of subchondral
fracture. We reports 17 cases of femoral neck fracture following avascular necrosis of the femoral
head. We histologically examined the head which had been removed during the operation.
Preoperative radiographs, MRI and bone scanning were taken for the patients if possible. All hips
revealed the bilateral avascular necrosis with total involvement of the femoral head. The femoral
head fragments showed complete necrosis of the trabecular bone and marrow by postoperative histol-
ogy . Among these cases, consecutive four cases were studied by macroscophic and microscophic
histology to discuss ghe mechanism of these fractures. All 4 cases revealed the fracture line at the
junction between the necrotic zone and the reparative zone. The presumed mechanism of this fracture
is accumulated stress fracture at the reparative zone in the junction between the necrotic femoral head
and normal neck.
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Fig. 1. Presumed mechanism of femoral neck fracture following avascular necrosis of the femoral head.
A. Insidious stress fracture at the junction between the necrotic head and the repairing bone.
B. Weakening at the superior portion of the junction between necrotic head and normal neck, and abrupt fracture
extends to the inferior cortex of the femoral neck.
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Table 1. Details of 17 cases with spontaneous neck fracture following osteonecrosis of the femoral head.

Case Name Age " Weight Side Occupation Risk factor
(years) (killograms) affected for osteonecrosis

1 GIH 36 M 59 Right Laborer Alcohol

2 KTW 67 M 45 Right Farmer Alcohol

3 KHD 55 M 65 Right No Liver Cirrhosis
4 PGD 55 M 56 Left Farmer Idiopathic

5 PID 58 M 65 Left No Alcohol

6  BOJ 54 F 57 Left Housewife Idiopathic

7 AMT 52 M 65 Right Laborer Alcohol

8  ACG 44 M 52 Left Farmer Alcohol

9 LSB 56 M 60 Right Farmer Alcohol
10 LSB 56 M 60 Left Farmer Alcohol
11 LYJ 40 F 56 Right Housewife Steroid
12 LYJ 40 F 56 Left Housewife Steroid
13 CIT 59 M 45 Right Laborer Alcohol
14 CIT 59 M 45 Left Laborer Alcohol
15 CHJ 50 M 43 Left Laborer Alcohol
16 NTS 60 M 68 Right Farmer Alcohol
17 GOH 68 F 50 Right Housewife Alcohol

* M=Male, F=Female
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Table 2. Clinical and radiological characteristics.

Case Type of neck fracture* Duration(Mos)' ARCO stage affected* ARCO stage contralateral’
1 A 6 I-C 1-C
2 A 0 1-C [-C
3 B 0 [-C I-C
4 A 1 I-C I-C
5 B 1 I-C I
6 A 1 I-C I-A
7 A 0 1-C I-C
8 B 4 I-C v
9 A 0 1-C I-C

10 B 8 I-C 1-C
11 A 24 [-C 1-C
12 A 24 1-C I-C
13 A 0 v N
14 A 0 v v
15 A 0 1-C I-C
16 A 5 I-C I-C
17 A 48 v N

* Classification system of Usui et al®

t Duration from diagnosis of avascular necrosis to neck fracture

# Classification system of ARCO"
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Table 3. Comparison of MRI, bone scan and histologic findings.

Case MRI finding Bone Scan finding Histologic finding

1 Bilateral total head involvement Bilateral photon defect Reparative zone fracture
2 Bilateral total head involvement Bilateral photon defect Avascular necrosis
3 Bilateral total head involvement Bilateral photon defect Reparative zone fracture
4 Bilateral total head involvement Bilateral photon defect Avascular necrosis
5 Not done Not done Avascular necrosis
6 Bilateral total head involvement Left photon defect Reparative zone fracture
7 Bilateral total head involvement Not'done Avascular necrosis
8 Not done Not done Avascular necrosis
9 Not done Bilateral photon defect Avascular necrosis

10 Not done Bilateral photon defect Avascular necrosis

11 Not done Bilateral photon defect Avascular necrosis

12 Not done Bilateral photon defect Avascular necrosis

13 Not done Bilateral photon defect Avascular necrosis

14 Not done Bilateral photon defect Avascular necrosis

15 Bilateral total head involvement Bilateral photon defect Avascular necrosis

16 Bilateral total head involvement Not done Reparative zone fracture

17 Bilateral total head involvement Not done Avascular necrosis

Fig. 2. Type A fracture of 60-year-old male(case 16).

A. Roentgenogram showing right femoral neck fracture and avascular necrosis of the left femoral head, multiple
drilling was done on the bilateral avascular head 5 months before fracture.
B. Coronal MR image shows bilateral total head involvement of avascular necrosis and fracture line through low

signal band on right femoral head(arrow).

g 4= 9} (Fig. 2B, Fig. 3B).
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Fig. 2. Type A fracture of 60-year-old male(case 16).
C. The contact roentgenogram of slab specimen shows the
subcapital fracture line.
D. A photograph of entire histologic section reveals the
fracture line through reparative zone (hematoxylin and
eosin stain, x 1),

Fig. 2. Type A fracture of 60-year-old male(case 16).

E. A high power photomicrograph of Area 1 in
Figure 1-D reveals necrotic bone and amorphous
debris in the marrow spaces (hematoxylin and
eosin stain, X 40).

F. A high power photomicrograph of Area 2 in
Figure 1-D shows fracture line through transi-
tional fibrovascular band (hematoxylin and eosin
stain, X 40). .

G. A high power photomicrograph of Area 3 in
Figure 1-D reveals appositional new bone for-
mation and reparative change (hematoxylin and
eosin stain, X 40).
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Fig. 3. Type B fracture of 54-year-old man(case 3).

A. Roentgenogram showing right femoral neck fracture and avascular necrosis of the left femoral head.
B. Coronal MR image shows bilateral total head involvement of avascular necrosis and fracture line through low

signal band on right femoral head(arrow).

Fig. 3. Type B fracture of 54-year-old man(case 3).

C. Computed tomogram reveals that fracture line runs along the junction between the necrotic and reparing bone
but instead extends beyond the junction to inferior cortex of the femoral head(arrow).
D. 99mTechnethium diphosphonate bone scan discloses decreased photon uptake in bilateral head and right

femoral neck of higher uptake.
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E. The contact roentgenogram of slab specimen
shows the subcapital fracture line

F. A photograph of entire histologic section reveals
the fracture line through the junction between
necrotic zone and reparative zone and a fracture
extends to the inferior cortex of femoral neck
(arrow, hematoxylin and eosin stain, X 1).

G. A high power photomicrograph of Area 1 in
Figure 1-F reveals the fracture line below the
zone of appositional new bone formation (hema-
toxylin and eosin stain, x40).
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