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Abstract
Background: Osteonecrosis of the femoral head generally presents with collapse of the femoral head. A small sub-
set of patients with osteonecrosis of the femoral head, however, have been described in various case reports as pre-
senting with subcapital femoral neck fracture instead.
Methods: The three cases presented were gathered retrospectively from the National Joint Registry in Malawi.
Results: We present three case reports of patients with HIV who suffered atraumatic subcapital femoral neck frac-
tures in the setting of osteonecrosis of the femoral head.
Discussion: Patients with subcapital femoral neck fractures and osteonecrosis of the femoral head in the setting of
HIV represent a unique population with diagnostic and management dilemmas that require careful consideration.

Introduction
Radiographic findings in osteonecrosis of the femoral
head demonstrate lucency and subchondral sclerosis early
in the disease. As the disease progresses, these findings
typically evolve into subchondral collapse, flattening of
the femoral head and narrowing of the joint. There are
case reports, however, that document subcapital femoral
neck fractures as the main radiographic manifestation of
osteonecrosis rather than subchondral collapse.1-7

The main causes of osteonecrosis and secondarily sub-
capital femoral neck fracture detailed in these previous
case reports are steroid therapy and excessive alcohol
consumption.1,4,6,7 Only one report describes a case of sub-
capital femoral neck fracture secondary to osteonecrosis
in a patient with Human Immunodeficiency Virus (HIV).3

We present three case reports of patients with HIV who
suffered atraumatic subcapital femoral neck fractures in
the setting of osteonecrosis of the femoral head.

Methods
The three cases presented here were gathered retrospective-
ly from the National Joint Registry in Malawi. Local ethics
committee approval was obtained to review the data from
the Registry and all patients gave informed consent to be
part of the registry. Part of the informed consent included
making the patients aware that data from their case may be
used in publication. There was no external funding source
for this study.

Over a ten-year period at our institution, 26 patients (44
hips) presented with osteonecrosis of the femoral head, as
diagnosed on plain radiographs. Twelve of these patients
with radiographic evidence of osteonecrosis were seroposi-
tive for HIV, and of these, three presented with subcapital
femoral neck fractures rather than subchondral collapse of
the femoral head. The changes on plain radiographs used to
diagnose osteonecrosis of the femoral head included stage II
and III changes such as wedge-shaped sclerosis, isolated
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areas of osteopaenia, and crescent sign. No other corrobo-
rating evidence of osteonecrosis, such as an MRI or patho-
logic analysis, was possible because of the available facili-
ties and expense of the tests. None of the patients in this
report had global osteopaenia on plain radiographs, and
based on their age and other co-morbidities, there was no
reason to suspect that they might have underlying osteopae-
nia or cervical insufficiency. All three patients were eventu-
ally treated with total hip arthroplasty, and therefore became
part of the Registry.

Case series
Case 1
The patient is a 48-year-old HIV-positive female who
presented with four months of left hip pain. She was
initially treated with non-steroidal anti-inflammatories
(NSAIDs) for osteonecrosis of the left femoral head
without significant collapse. Six months later she
returned with worsening left hip pain and denied any
trauma to the hip. Radiographs at that time demonstrat-
ed a left subcapital femoral neck fracture, as well as
osteonecrosis of the right femoral head (Figure 1). She
underwent left total hip arthroplasty with a Charnley
total hip three weeks later (Figure 2).

The patient was diagnosed with HIV six years prior to
the diagnosis of left femoral head osteonecrosis. She
was in stage III HIV at the time of her diagnosis with a
CD4 count of 94, and was started on antiretroviral ther-
apy. Her CD4 count at the time of total hip arthroplasty
was 347. Her risk factors for femoral head osteonecro-
sis, in addition to HIV and antiretroviral therapy,
included diabetes and previous steroid therapy for asth-
ma. She did not have any history of trauma, excessive
alcohol consumption, sickle cell disease, coagulation
abnormalities, irradiation, smoking, pancreatitis, deep
sea diving, or drug abuse. Laboratory exams for choles-
terol and triglycerides were within normal limits.

Case 2
The patient is a 54-year-old HIV-positive male who pre-
sented with nine months of right hip pain. He was initial-
ly treated with NSAIDs for osteonecrosis of the right
femoral head (Figure 3). He had worsening right hip pain
six months later, but denied any trauma to the hip.
Radiographs at that time demonstrated a right subcapital
femoral neck fracture (Figure 4). He underwent right total
hip arthroplasty with a Charnley total hip shortly after his
femoral neck fracture.

Figure 1. 
Case 1 – Left subcapital femoral neck fracture with
osteonecrosis of femoral head

Figure 2. 
Case 1 – Post-op pelvis following left total hip arthroplasty

Figure 3. 
Case 2 – Right hip with osteonecrosis of femoral head

Twelve of these patients with radiographic evidence
of osteonecrosis were seropositive for HIV, and of

these, three presented with subcapital femoral neck
fractures rather than subchondral collapse of the

femoral head
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At the time of diagnosis of right femoral head
osteonecrosis, the patient was tested for HIV and found
to be positive. He was stage III HIV at the time of diag-
nosis, and had a CD4 count of 300. He was then started
on antiretroviral therapy, and his CD4 count at the time
of total hip arthroplasty was 1 410. The patient did not
have any additional risk factors for femoral head
osteonecrosis including trauma, excessive alcohol con-
sumption, steroid therapy, diabetes, sickle cell disease,
coagulation abnormalities, irradiation, smoking, pan-
creatitis, deep sea diving, or drug abuse. Laboratory
exams for cholesterol and triglycerides were within nor-
mal limits.

Case 3
The patient is a 43-year-old HIV-positive female who
presented with left hip pain. She was initially treated
with NSAIDs for hip pain of unknown origin, but pos-
sible osteonecrosis of the femoral head (Figure 5). Four
months later, she returned with significant discomfort in
the left hip but no history of trauma. She was diagnosed
with a left femoral neck fracture and likely osteonecro-
sis of the femoral head. Despite the suspected
osteonecrosis, she underwent percutaneous pinning of
the left femoral head because of her young age (Figure
6). She was made weight bearing as tolerated and
returned to full ambulatory status. However, she contin-
ued to have pain in the hip and serial radiographs
demonstrated progressive collapse of the head (Figure
7). Three years after her initial surgery, she underwent
total hip arthroplasty. 

The patient was diagnosed with HIV one year prior to
diagnosis of the left femoral neck fracture. She was in stage
III HIV at the time of her diagnosis with a CD4 count of
307, and was started on antiretroviral therapy. Her CD4
count at the time of total hip arthroplasty was 453. She had
no additional risk factors for femoral head osteonecrosis
including trauma, excessive alcohol consumption, steroid
therapy, diabetes, sickle cell disease, coagulation abnor-
malities, irradiation, smoking, pancreatitis, deep sea diving,
or drug abuse. Laboratory exams for cholesterol and
triglycerides were within normal limits.

Discussion
Many theories have been advanced to describe the
pathophysiology of avascular necrosis of the femoral
head but so far no clear mechanism has been delineat-
ed. Regardless of the mechanism, the necrosis results in
weakening of the bone in the femoral head. Usually this
manifests as collapse within the necrotic area.
Histopathologic studies have demonstrated, however,
that the bone may also give way at the junction between
necrotic bone and bone undergoing repair, usually at the
base of the femoral head.8,9 This results in subcapital
femoral neck fracture, such as we have seen in our
patients presented here.

The risk factors of femoral head osteonecrosis include
trauma, excessive alcohol consumption, steroid therapy, dia-
betes, sickle cell disease, coagulation abnormalities, irradi-
ation, smoking, pancreatitis, deep sea diving, drug abuse
and hyperlipidaemia. Many patients who present with
femoral head osteonecrosis have more than one risk factor,
and the cause may actually be multifactorial. Previous
reports on subcapital femoral neck fracture in the setting of
femoral head osteonecrosis, however, have only described
steroid therapy or excessive alcohol consumption as risk
factors.1,4,6,7 The exception to this is one case report detailing
a patient with HIV who developed a subcapital femoral
neck fracture in the setting of femoral head osteonecrosis.3

In the cases we have presented, one patient did have other
risk factors, but the final two patients had only HIV or HIV
and antiretroviral therapy as possible causes. Our three addi-
tional cases demonstrate that patients with HIV and
osteonecrosis of the femoral head must also be considered
at risk for subcapital femoral neck fracture.

Figure 4. 
Case 3 – Right subcapital femoral neck fracture with
osteonecrosis of femoral head

Figure 5. 
Case 3 – Left hip with suspected osteonecrosis of femoral
head
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There is significant debate in the literature regarding the
cause of osteonecrosis in HIV patients – whether it is sec-
ondary to the disease, treatment, or a combination of
both.10-13 Some authors postulate that HIV can lead to a
coagulopathy, often with antiphospholipid antibodies,
which then leads to osteonecrosis.14-17 Authors also sug-
gest an association between antiretroviral therapy, espe-
cially protease inhibitors, and osteonecrosis.10-13,18

Antiretroviral therapy can lead to hyperlipidaemia, which
in turn causes fatty infiltration of the bone marrow. Fatty
infiltration of the femoral head can lead to obstruction of
local blood flow and osteonecrosis.

Subcapital femoral neck fracture in an osteonecrotic
femoral head presents a unique treatment challenge. In a
traumatic femoral neck fracture, the bone proximal to the
fracture is generally not necrotic and, in a younger indi-
vidual, is often amenable to some type of internal fixation
maintaining the femoral head. In the case of osteonecro-
sis, the necrotic bone proximal to the fracture will not
provide adequate implant purchase and has poor healing
potential, and therefore will have a poor outcome with
any type of internal fixation, as was demonstrated by the
third case. Many patients with osteonecrosis are young
enough, for ideally, their femoral head to be retained.

Unfortunately, because of the pathology, it is generally a
mistake to attempt internal fixation for a subcapital
femoral neck fracture in this setting. The alternatives to
internal fixation, namely hemiarthroplasty or total hip
arthroplasty, should be considered in the setting of
osteonecrosis. 

The prevalence of femoral head osteonecrosis in HIV
patients has been reported to be nearly as high as 5%.19 A
high index of suspicion for femoral head osteonecrosis
should therefore be maintained in HIV patients with
symptoms such as groin pain or pain with ambulation.
Ideally, this would be diagnosed with MRI or bone scan.
Unfortunately, in many institutions with limited resources
these exams are not available, so the treating physician
must rely on plain radiographs and physical exam alone.
Similarly, HIV, with or without the use of antiretroviral
medication, should be in the differential for patients pre-
senting with osteonecrosis of the femoral head. 

Figure 6. 
Case 3 - Post-op left hip after percutaneous fixation of
subcapital femoral neck fracture

Figure 7. 
Case 3 - Left hip demonstrating failure of fixation and
osteonecrosis of femoral head

The alternatives to internal fixation, namely 
hemiarthroplasty or total hip arthroplasty, should be

considered in the setting of osteonecrosis
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Even if the patient does have other known risk factors,
the treating physician should consider ordering an HIV
test, such as occurred in Case 2. This is particularly
important in areas of high HIV prevalence. Both of these
scenarios are relevant to the treating physician, be it the
primary care physician or emergency physician first see-
ing the patient, or the orthopaedic or general surgeon
operating on the patient. Diagnosing femoral head
osteonecrosis in patients with HIV becomes particularly
important in terms of operative treatment when the patient
presents with subcapital femoral neck fracture. These
patients are likely to have a poor outcome with internal
fixation of the femoral head, and the surgeon should
instead consider a hemiarthroplasty or total hip arthro-
plasty. Where hemiarthroplasty or total hip replacement is
unavailable due to cost or lack of facilities, an excision
arthroplasty (Girdlestone procedure) should be consid-
ered.

Summary
Patients with subcapital femoral neck fractures in the set-
ting of HIV and osteonecrosis of the femoral head repre-
sent a unique population with diagnostic and management
dilemmas that require careful consideration. A high index
of suspicion for femoral head osteonecrosis should be
maintained in HIV patients with symptoms such as groin
pain or pain with ambulation. Similarly, HIV, with or
without the use of antiretroviral medication, should be in
the differential for patients presenting with osteonecrosis
of the femoral head.

Local ethics committee approval was obtained to review
the data from the Registry and all patients gave informed
consent to be part of the registry. Part of the informed
consent included making the patients aware that data
from their case may be used in publication. There was no
external funding source for this study.
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