
Introduction
Stress fractures are caused by repetitive forces and are classified 
into three categories: fatigue fracture, insufficiency fracture, and 
pathological fracture [1]. Fatigue fractures are caused by non-
physiological stress, such as sports action on a bone of normal 

strength. Insufficiency fractures are caused by physiological 
external forces of daily living acts on bones with reduced 
strength, such as in cases of osteoporosis. Bangil proposed the 
concept of subchondral insufficiency fracture of the femoral 
head in 1996 [2]. It commonly occurs in older women with 
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Introduction: Subchondral insufficiency fracture of the femoral head commonly occurs in older women with osteoporosis. However, 
subchondral fatigue fracture of the subchondral femoral head is rare. We present a rare case of fatigue fracture of the subchondral femoral head 
with acetabular dysplasia.
Case Report: The patient was a 16-year-old male, height 180 cm, weight 112 kg, and body mass index 34.6 kg/m2. Continuous right hip pain 
appeared after club activity of table tennis a month before admission to our department. Pain was observed on deep flexion of the right hip joint. 
The FADIR test was positive. X-ray images showed a depressed deformity of the right femoral head loading portion. In addition, the center-edge 
angle was 10° on the right and 21° on the left, tear drop distance was 12 mm on the right and 8 mm on the left, and bilateral acetabular dysplasia 
was noted. In magnetic resonance imaging, the T1-weighted image shows low-intensity signal and the T2-weighted image shows high-intensity 
signal, indicating a fatigue fracture of the femoral head with subchondral depression. Thus, transposition osteotomy of the acetabulum was 
performed in this case. Postoperatively, the depression portion showed gradual remodeling, and the patient returned to sports after 6 months. 
Because this patient was highly obese with acetabular dysplasia, a large shear force was applied to the loading portion of the femoral head relative 
to the acetabular rim. The femoral head was repeatedly forced, resulting in a fatigue fracture. We believe that the stress applied to the depressed 
portion was dispersed by the transposition osteotomy of the acetabulum, resulting in remodeling.
Conclusion: This is the first report of the transposition osteotomy of the acetabulum for a subchondral fatigue fracture of the femoral head with 
acetabular dysplasia. Thus, this may serve as a reference in the management of such rare occurrences and pave the way for further understanding 
of this condition.
Keywords: Femoral head fracture, acetabular dysplasia, transposition osteotomy of the acetabulum.

Abstract

Learning Point of the Article:
Transposition osteotomy of the acetabulum can be effective for subchondral fracture of the femoral head with acetabular dysplasia.

Subchondral fatigue fracture of the femoral head with acetabular 
dysplasia treated by transposition osteotomy of the acetabulum: a case 

report
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osteoporosis (average 68–72 years of age) [3, 4], and results in 
osteoarthritis [5]. Conversely, subchondral fatigue fractures of 
the femoral head in young people have also been reported, 
although they are rare [6, 7]. In this study, along with a literature 
review, we report a case of subchondral fatigue fracture of the 
femoral head in a high school student with acetabular dysplasia.

Case Report
The patient was a 16-year-old male high school freshman. He 
was 180 cm tall, weighed 112 kg, and was obese, with body mass 
index of 34.6 kg/m2. He had no history of treatment or family 
history of hip disease, including developmental dysplasia of the 
hip. He had no other notable underlying medical conditions. 
One month ago, right hip joint pain appeared after table tennis 
club activity, and the pain did not improve, for which he 
presented to our department. The range of passive motion of 
the hip joint was as follows: right flexion, 80°; left flexion, 100°; 
right abduction, 30°; left abduction, 30°; right adduction, 10°; 

left adduction, 10°; right internal rotation, 0°; left internal 
rotation, 10°; right external rotation, 40°; and left external 
rotation, 40°. The patient had pain on deep flexion of the right 
hip joint, a negative FABER test, and a positive FADIR test. X-
ray images showed a depressed deformity of the right femoral 
head loading portion. The center-edge angle (CE angle) was 10° 
on the right and 21° on the left, and the teardrop distance was 12 
mm on the right and 8 mm on the left; he had bilateral 
acetabular dysplasia (Fig. 1). Computed tomography (CT) 
images showed a depression at the load-bearing portion of the 
femoral head opposite to the acetabular rim (Fig. 2). Magnetic 
resonance imaging showed low-intensity signal on T1-weighted 
images and high-intensity signal on T2-weighted images (Fig. 
3), for which a subchondral fatigue fracture with femoral head 
depression was diagnosed. Transposition osteotomy of the 
acetabulum was performed in this case. In the left lower lateral 
recumbent position, a U-shaped skin incision was developed on 
the lateral side of the hip joint. The greater trochanter was 
detached and translated to approach the external plate of the 

iliac crest. After the pubic osteotomy, the iliac bone was 
osteotomized to the internal plate and the bone fragment was 
rotated anterolaterally. Intraoperative fluoroscopic images 
showed leveling of the loading portion and medialization of 
the femoral head. The mobile fragment was fixed with two 6.5 
mm-diameter poly-L-lactic acid screws. The detached greater 
trochanter was fixed with two 6.5 mm-diameter titanium 
screws. Post-operative X-ray image (Fig. 4) showed a CE angle 
of 30° and improved hip coverage. After 5 weeks of non-
weight-bearing on the right lower extremity, one-third partial 
weight-bearing was permitted, half partial weight-bearing 
after 7 weeks,  and ful l  weight-bearing at 9 weeks 
postoperatively. The depressed portion of the femoral head 
showed gradual remodeling, and the patient returned to 
sports 6 months after surgery. Two years after surgery, CT 
images before removal of the titanium screw showed that the 
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Figure 3: Pre-operative hip magnetic resonance imaging. The femoral head 
showed low-intensity signal on T1-weighted images and high-intensity signal on 
T2-weighted images, for which a subchondral fatigue fracture with depression was 
diagnosed. (a) Coronal T1-weighted image (b) Coronal T2-weighted fat-
suppressed image.

Figure 1: X-ray images at the first visit to our department. Depressed deformity of the right 
femoral head loading portion could be seen. Bilateral acetabular dysplasia was diagnosed, 
too. (a) AP view of the hip joints (b) Right false profile view (c) Left false profile view

Figure 2: Pre-operative hip computed tomography 
images. Depression at the load-bearing portion of the 
femoral head opposite to the acetabular rim could be 
seen. (a) Sagittal image (b) Coronal image.
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depressed portion of the femoral head had almost completely 
remodeled (Fig. 5). At the last observation 2 years and 5 months 
after surgery, X-ray image showed no osteoarthritis (Fig. 6). 
There was no pain or limitation of range of motion in the right 
hip joint, which did not interfere with daily life or sports.

Discussion
If femoral head fractures occur at the loading portion, they are 
likely to progress to osteoarthritis. For this reason, early 
detection and appropriate treatment is necessary [8]. Femoral 
head fractures in young people are commonly associated with 
hip dislocation [9, 10], although some without dislocation have 
been reported [11, 12, 13]. However, subchondral fatigue 
fracture of the femoral head is very rare and most reports involve 
military personnel and top athletes [6, 7]. Although the present 
case was a table tennis player at the high school club level, 
subchondral fatigue fracture of the femoral head occurred. In 
recent years, dysplasia has been discussed as a cause of 
subchondral fractures of the femoral head in the elderly [14, 

15]. However, it has been reported that retroversion, not 
dysplasia, is related to subchondral fractures of the femoral head 
in young people [16]. This patient had acetabular dysplasia 
rather than acetabular retroversion. To our knowledge, there are 
no reports of subchondral fatigue fracture of the femoral head 
with acetabular dysplasia in young people. In acetabular 
dysplasia, it is considered that the stress applied to the load-
bearing portion increases according to its severity [17]. In 
addition, in recent years, the concept of inside-out lesion has 
been proposed for cartilage and labrum injury with acetabular 
dysplasia [18]. In this case, it is considered that large shear stress 
was repeatedly applied to the femoral head-loaded portion 
opposite to the acetabular rim due to acetabular dysplasia with a 
CE angle of 10° and a high body weight of 100 kg or more, 
resulting in fatigue fracture.
Kim et al. reported on 34 cases of subchondral fatigue fracture of 
the femoral head in young patients, 12 of which had a loss of 
sphericity of the femoral head due to a collapse of the articular 
margin, requiring hip replacement surgery [19]. In this case, the 
sphericity of the femoral head was also lost at the time of initial 
visit to our department, and poor prognosis was predicted. 
However, there is a Japanese report where a transtrochanteric 
rotational osteotomy was performed for a subchondral fracture 
of the femoral head that had already depressed and showed 
good results [20]. Transtrochanteric rotational osteotomy was 
originally a surgery aimed at improving hip functions of femoral 
head necrosis by moving the necrotic portion to the non-
loading surface and the healthy portion to the loading surface. In 
the aforementioned report, good results were obtained by 
remodeling, moving the subchondral fractured portion of the 
femoral head to the non-loading surface. In this case, acetabular 
dysplasia was thought to be the cause of the subchondral 
fracture of the femoral head, so surgery was performed on the 
acetabulum side instead of the femoral side. Transposition 
osteotomy of the acetabulum improved the acetabular 
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Figure 6: X-ray image at last observation two titanium screw was removed. 
The depressed portion of the femoral head had almost remodeled,  and 
osteoarthritis was not noted. 

Figure 5: Computed tomography images 2 years after surgery. The 
depressed portion of the femoral head had almost completely remodeled. 
(a) Sagittal image (b) Coronal image

Figure 4: Post-operative X-ray image. Transposition osteotomy of the 
acetabulum was performed. Right hip coverage was improved.
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coverage, which distributed the stress on the fractured portion 
and resulted in remodeling.

Conclusion
This case report presents a 16-year-old male patient with a 
subchondral fatigue fracture of the femoral head with 
acetabular dysplasia. His condition was improved through the 
transposition osteotomy of the acetabulum. This is the first 
report of a transposition osteotomy of the acetabulum for a 
subchondral fatigue fracture of the femoral head with 

acetabular dysplasia. Thus, this may serve as a reference in the 
management of such rare occurrences and pave the way for 
further understanding of this condition.

Clinical Message

Subchondral fatigue fracture of the femoral head with acetabular 
dysplasia is very rare. The transposition osteotomy of the 
acetabulum improved the acetabular coverage, which distributed 
the stress on the fractured portion and resulted in remodeling.
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