
Learning Point of the Article:
We should consider the possibility of avascular necrosis of the whole femoral head following intertrochanteric fracture fixation as a cause of this 
subcapital fracture.

Subcapital Fracture with Avascular Necrosis of the Whole Femoral Head 
After Fixation of an Intertrochanteric Fracture: A Case Report
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Introduction: Subcapital fractures following internal fixation of an intertrochanteric fracture are relatively rare. It has been reported that these 
fractures are caused by improper placement of implants, osteoporosis, and any trauma episode. We report a rare case of subcapsular fracture 
possibly caused by whole femoral head necrosis following intertrochanteric fracture treatment.
Case Report: An 88-year-old woman fell and sustained an intertrochanteric fracture of the left femur. She was treated with a short femoral nail 
(SFN) and 3 months after the surgery, bone union was observed. One year after the internal fixation of the intertrochanteric fracture, she 
complained of the left hip joint pain without any trauma, and the X-ray showed a subcapital fracture of the femur. She underwent nail removal and 
was treated with a bipolar hemiarthroplasty. Magnetic resonance imaging showed a change in the signal intensity of the entire head, and 
pathological findings revealed osteonecrosis. Normally, the reaction of bone resorption occurs below the necrosis area. We believe that the 
avascular necrosis (AVN) of the whole femoral head made the subcapital area fragile, resulting in a subcapital fracture.
Conclusions: We should consider AVN of the whole femoral head as a potential cause of subcapital fracture after SFN fixation of 
intertrochanteric fractures.
Keywords: Subcapital fracture, intertrochanteric fracture, whole femoral head necrosis.

Abstract

Case Report

Introduction
Su b c ap i ta l  f rac t u res  a f ter  t h e  i nter na l  f i x at i o n  o f 
intertrochanteric fractures are rare, with only a few cases 
previously reported in the literature. The incidence of this 
fracture is 0.2–3.3% [1]. It has been reported that these 
fractures are caused by the improper placement of implants, 
osteoporosis, or episodes of trauma [1, 2, 3]. In addition, 
avascular necrosis (AVN) of the femoral head following an 
intertrochanteric fracture is also a rare occurrence, with an 
incidence range of 0.3–0.58% [4]. The possible etiologies of 
this complication include a more proximal intertrochanteric 
fracture, a high-energy injury with fracture displacement 
resulting in vascular damage, and adverse influences on the 

vascularity of the femoral head during the operative procedure 
[6].
We report a case of subcapital fracture with AVN of the whole 
femoral head after healed fixation of an intertrochanteric 
fracture.

An 88-year-old woman with a history of hypertension, angina, 
and bronchial asthma, and who had never used steroids, fell, and 
sustained an intertrochanteric fracture of her left femur 
(AO/OTA classification: 31A1.2) (Fig. 1a and e). She was 
treated with a short femoral nail (SFN) the day after the injury 
(Fig. 1b and f ). The operative fixation was considered 
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satisfactory; she was, therefore, allowed full weight-bearing 
walking on the 2nd day after the operation. Bony union was 
achieved in 3 months, and there was no problem with the 
placement of the implant. She progressed to the use of a walker 
for ambulation with full weight-bearing (Fig. 1c and g). One 
year after osteosynthesis, the patient complained of the left hip 
pain without any associated trauma. The X-ray showed a 
displaced subcapital fracture, and T1- and T2-weighted 
magnetic resonance imaging (MRI) revealed low intensity (no 
crescent sign) of the whole femoral head (Fig. 1d and h and 2). 
She underwent SFN removal and was treated with bipolar 
hemiarthroplasty (BHA). The surgeon selected BHA in 
consideration of surgical invasion, age, and activity of the 
patient. Fortunately, the X-rays at the time of the final survey (1 
year after the BHA) did not show any destruction of the 
acetabulum. A pathological examination of the femoral head 
indicated necrosis of the femoral head (Fig. 3).

Discussion
Subcapital fractures are relatively rare after trochanteric 
fractures. Tronzo was the first to describe a subcapital fracture 
following fixation of an intertrochanteric fracture. He described 
the importance of the distance between tip of lag screw and the 
subchondral bone of the femoral head; he suggested that when 
the tip of the fixation device was located around the epiphyseal 
scar, it could cause a subcapital stress fracture [6]. The distance 
between the articular surface and the dynamic hip screw tip is 
the risk factor; the tip should be placed within 10 mm of the 
articular surface. The other risk factors for subcapital fractures 

are patient's age, female gender, presence of osteoporosis, type 
of fixation device, and/or small femoral head and neck [1, 7].
In our case, there was no subsequent trauma before the 
subcapital fracture, good reduction was obtained, and there 
were no errors in the surgical technique to account for such a 
fracture. Considering the age and sex of patients with 
intertrochanteric fractures, osteopenia was a common 
denominator not only in the subsequent subcapital fracture but 
also in the initial intertrochanteric fracture. Therefore, we 
considered that AVN of the whole femoral head following the 
initial intertrochanteric fracture led to the subsequent 
subcapital fracture; however, this has not been documented in 
any previous case reports [8]. It is considered that the 
mechanism resulting in the subcapital fracture involves the 
bone repair occurring just below the necrotic area so that the site 
becomes fragile and the fractures occur [9, 10]. Normally, 
idiopathic necrosis of the femoral head results in a subchondral 
fracture with the crescent sign observed in the X-ray image, 
instead of a subcapital fracture, and collapse of the femoral head 
should be observed. MRI also shows a signaling change only in 
the subchondral area [11]. In our case, MRI findings showed a 

signaling change in the entire 
h e a d  a n d  p a t h o l o g i c a l 
f i n d i n g s  s h o w e d 
osteonecrosis (Fig. 2 and 3). 
Since the MRI examination 
was performed after the 
subcapital fracture, there is a 
p o s s i b i l i t y  t h a t  t h e 
edematous change may have 
occurred after the fracture. 
Ho w e v e r,  b a s e d  o n  t h e 
patholog ical  results ,  we 
considered whole femoral 
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Figure 1: X-ray. (a and e) An intertrochanteric fracture of the left femur (AO/OTA 31A1.2), (b 
and f) short femoral nail (SFN) fixation, (c and g) 3 months after surgery, a healed left 
intertrochanteric hip fracture with the SFN in good position 3 months later, (d and h) the 
subcapital fracture 1 year after fixation.

Figure 2: Magnetic resonance imaging (MRI) (a) T1 coronal, (b) T1 axial, (c) T2 coronal, and (d) 
T2 axial weighted MRI showed the whole femoral head with low intensity 1 year after the internal 
fixation of her intertrochanteric fracture. No low-intensity band area was observed in the femoral 
head.

Figure 3: Pathological findings. Pathological diagnosis 
when the patient underwent nail removal and was treated 
with bipolar hemiarthroplasty revealed osteonecrosis. 
The entire field of view is necrotic tissue.



Subcapital fractures after intertrochanteric fracture fixation 
with the SFN are rare. Although some causes are mentioned, 
they do not correspond to the events of this case. We should 
consider the possibility of AVN of the whole femoral head 
following intertrochanteric fracture fixation as a cause of this 
subcapital fracture. Good reduction and surgical technique are 

important in preventing these fractures. Furthermore, careful 
post-operative follow-up is necessary to monitor these patients 
for signs of AVN after surgery.

head necrosis.

Conclusions

Although the cause of whole femoral head necrosis is unclear, 
there are cases in which subcapital fractures may occur due to 
whole femoral head necrosis after intertrochanteric fractures.
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Clinical Message

There are rare reports of subcapital fractures following 
intertrochanteric fracture fixation related to subsequent 
trauma or the position of the fixation device. This is the first 
report in English of AVN of the whole femoral head, which 
developed after intertrochanteric fracture fixation with a SFN 
and caused a subcapital fracture.
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