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Bilateral Avascular Necrosis of the Hips in a Patient With
Sickle Cell Trait and Chronic Alcohol Use
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Abstract

Sickle cell trait (SCT) is generally considered a benign carrier state,
unlike sickle cell disease (SCD), which is frequently associated with
complications such as avascular necrosis (AVN). While AVN affects
approximately 30% of patients with SCD, it is rarely reported in in-
dividuals with SCT and is not well understood. A 29-year-old African
American male with SCT presented with progressively worsening hip
pain. He reported chronic heavy alcohol use but denied steroid use,
trauma or previous sickle cell crises. Physical exam demonstrated se-
verely limited hip range of motion and antalgic gait. Laboratory stud-
ies were unremarkable aside from elevated C-reactive protein. Ra-
diographs revealed bilateral femoral head AVN greater than stage II,
with partial collapse on the left. He was managed conservatively with
nonsteroidal anti-inflammatory drugs (NSAIDs), physical therapy, and
counseling on alcohol reduction, and was referred to orthopedics for
long-term management. Although rare, AVN can occur in individuals
with SCT, particularly when compounded by modifiable risk factors
such as chronic alcohol use, which can impair bone remodeling, pro-
mote fat embolism, and exacerbate microvascular compromise from in-
termittent sickling. It highlights the importance of early recognition and
intervention in patients with unexplained joint pain, and that clinicians
should maintain a high index of suspicion for AVN in SCT patients,
especially in the presence of other comorbidities and risk factors.
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Introduction

Sickle cell disease (SCD) is the most common genetic disease
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in the United States, affecting 1 in 500 African American [1].
It is characterized by chronic hemolytic anemia and vaso-oc-
clusive episodes that can lead to widespread organ and skeletal
complications, including avascular necrosis (AVN) [2]. AVN
is a frequent and severe complication in patients with SCD,
affecting approximately 30% of individuals, often bilaterally,
involving the femoral head [2]. The underlying pathophysiol-
ogy is attributed to repeated microvascular occlusion by sick-
led red blood cells, resulting in localized ischemia, infarction
of bone and marrow tissue, and eventual structural collapse
[2, 3].

Sickle cell trait (SCT), which arises from the heterozygous
inheritance of one normal beta-globin gene and one sickle
gene (HbAS), is generally considered a benign condition [3].
Patients with SCT are generally asymptomatic and usually do
not experience any vaso-occlusive phenomena or severe com-
plications associated with SCD [4]. AVN is much less common
in individuals with SCT, who typically do not experience the
severe vaso-occlusive episodes characteristic of SCD [5]. The
pathophysiologic mechanism of AVN in SCT remains poorly
understood but may involve intermittent sickling under hypox-
ic or hyperosmolar conditions, leading to transient vascular
obstruction [6]. Although such complications are infrequent,
their presence in SCT patients demands the need for greater
awareness and further research [6]. AVN has been strongly
associated with other well-established risk factors, including
long-term corticosteroid use, systemic lupus erythematosus,
and excessive alcohol consumption, the latter of which may
impair bone remodeling processes and contribute to microvas-
cular injury [6].

Despite these potential associations, reports of AVN oc-
curring in SCT patients are scarce. Several case reports and
small series - such as those by Eholie et al [7], Brown et al [8],
and Banait et al [9] - have documented AVN in SCT patients,
often in the setting of other risk factors including alcohol use,
human immunodeficiency virus (HIV), hypertriglyceridemia,
or corticosteroid therapy, suggesting SCT may act as a cofactor
rather than a sole cause.

Here, we present the case of a 29-year-old African Ameri-
can male with SCT with bilateral hip pain, who was diagnosed
with bilateral AVN, contributing to the growing body of evi-
dence that SCT may predispose individuals to serious skeletal
complications under certain conditions. This case highlights
the potential for severe musculoskeletal complications even in
individuals with SCT and the importance of early diagnosis
and multidisciplinary management to prevent long-term dis-
ability.
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Figure 1. Pelvic X-ray showing advanced avascular necrosis of the bilateral femoral heads with partial cortical collapse. The
red arrows indicate areas of sclerotic changes, subchondral lucency, and femoral head flattening consistent with AVN. AVN:

avascular necrosis.

Case Report
Investigations

A 29-year-old African American male presented to the clinic
with progressively worsening bilateral hip pain over the past
year. Initially, the discomfort was mild and occurred only after
prolonged standing or climbing stairs. However, over the last
6 months, the pain had intensified to the point of limiting daily
activities, such as walking more than a few blocks or sitting
cross-legged. He rated his pain as 6/10 at baseline and up to
9/10 with movement. The patient denied any history of injury
or trauma. He had been taking diclofenac 75 mg by mouth
twice a day, which provided partial relief. There were no as-
sociated constitutional symptoms such as fever, weight loss,
or malaise. Although unable to quantify the exact amount, the
patient reported consuming approximately five to six alcoholic
beverages daily for the past 6 years. He denied tobacco, recrea-
tional drugs and steroid use. His family history was notable for
SCD in his sister and niece. He denied having experienced any
acute episodes of sickle cell symptoms and was unaware of his
carrier status until recently identified as having SCT.

Physical examination revealed severely decreased range
of motion in internal and external rotation of the bilateral hips,
with approximately 25° of internal rotation and less than 5°
of external rotation. The left hip had slightly more decreased
range of motion with flexion to approximately 90-95°. An
antalgic gait was observed. Neurological and vascular exams
of the lower extremities were normal.

Diagnosis

Laboratory results were unremarkable except for an elevated
C-reactive protein (8.90 mg/L, reference <3.01 mg/L). Complete

blood count, renal function, liver enzymes, and urinalysis were
within normal limits. Hemoglobin was 13.2 g/dL. High-perfor-
mance liquid chromatography (HPLC) confirmed the diagnosis
of SCT (AS pattern), with HbA comprising approximately 60%
and HbS approximately 40%, while HbA, and HbF were within
normal limits, consistent with the heterozygous state. Pelvic X-
rays demonstrated advanced AVN of both femoral heads, greater
than stage II. The left femoral head showed partial collapse, ir-
regularity, and joint space narrowing. No signs of fracture, os-
teophyte formation, or joint effusion were noted (Fig. 1).

Treatment

The patient was advised to continue diclofenac for pain man-
agement and was referred for therapeutic glucocorticoid injections
if needed. Nonoperative interventions, including physical therapy,
were recommended. He was counseled to reduce his alcohol in-
take, given its potential role in his progressive hip pain. He was
also referred to an orthopedic consult for further evaluation and
long-term management, including potential surgical options such
as total hip arthroplasty (THA) if symptoms progressed.

Follow-up and outcomes

At follow-up, the patient reported modest symptomatic re-
lief with nonsteroidal anti-inflammatory drugs (NSAIDs) and
physical therapy. He is currently unwilling to proceed with sur-
gery. Follow-up every 3 months with repeat radiographs was
advised to monitor for worsening femoral head collapse.

Discussion

AVN, or osteonecrosis, is a progressive condition characterized
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by ischemic injury to bone tissue, ultimately leading to structur-
al collapse and joint dysfunction [6]. It most commonly affects
the femoral head due to its reliance on terminal blood supply
and limited collateral circulation [6]. In patients with SCD, AVN
is a frequent and well-documented complication resulting from
repeated vaso-occlusive crises that obstruct microvascular per-
fusion and impair oxygen delivery to the bone [6].

This case report presents a patient who initially sought
care for bilateral hip pain and was subsequently diagnosed with
AVN, leading to the incidental discovery of SCT. Compared to
its high prevalence in patients with SCD, AVN is an extreme-
ly rare complication in individuals with SCT [6]. There is no
clear evidence that individuals with SCT have vaso-occlusive
pain events similar to those seen with SCD [8]. Unless SCT is
co-inherited with another hemoglobinopathy, the incidence of
vaso-occlusive phenomena is low and not well understood [8].
It is important to consider other potential causes that have long
been linked to AVN, such as alcohol abuse, glucocorticoid
therapy, and autoimmune conditions, as the direct association
between SCT and AVN still remains unclear [10]. While alco-
hol alone may be sufficient to cause AVN, the co-existence of
SCT may have compounded the risk through microvascular
compromise, potentially acting as an adjuvant factor rather
than a primary cause in this patient’s case.

While only a small percentage of patients with alcohol use
disorder develop osteonecrosis, excessive alcohol intake has
been identified as a contributing factor in up to 31% of AVN
cases [11]. Chronic heavy alcohol use can lead to fatty liver
changes, hyperlipidemia and fat emboli, which can obstruct
the microcirculation in the bone, leading to ischemia and sub-
sequent necrosis [12]. Additionally, alcohol may impair bone
remodeling and repair processes, further contributing to the
development of AVN [12]. In this patient, the absence of other
major risk factors supports alcohol use as a likely etiologic
factor. The combination of SCT and alcohol use can synergisti-
cally increase the risk of AVN, as alcohol-induced fat emboli
and the sickling of red blood cells can together compromise
blood supply to the femoral head, exacerbating the risk. This
case highlights the importance of addressing modifiable risk
factors, such as alcohol use, in the management and prevention
of AVN, especially in patients with SCT.

Although radiographs were sufficient for diagnosis in this
case, the absence of magnetic resonance imaging (MRI) rep-
resents a diagnostic limitation. MRI remains the gold stand-
ard for early detection of AVN, particularly in asymptomatic
or for early detection of AVN [13]. Incorporating MRI with
this patient might have provided additional insights into the
extent of femoral head involvement and could have informed
more nuanced management decisions, particularly in evaluat-
ing surgical candidacy. However, in this case, advanced AVN
with structural collapse was already evident on plain radiog-
raphy, allowing for confident diagnosis and timely referral to
orthopedic services. The decision to forego MRI was based on
financial considerations, as the patient expressed inability to
afford advanced imaging.

Although literature on AVN in SCT remains sparse, sev-
eral published reports illustrate that it can occur, particularly
in the presence of additional risk factors. Tsaras et al reviewed
SCT-associated complications and emphasized that, although

typically asymptomatic, SCT can result in clinically signifi-
cant manifestations - such as AVN - when exposed to environ-
mental or physiological stressors [6]. For example, Eholie et
al [7] documented three cases of AVN in SCT patients, each
of whom had additional contributing conditions such as HIV
infection, hypertriglyceridemia, or alcohol abuse - reinforc-
ing the idea that SCT may function as an adjuvant risk factor
rather than a sole etiology. Brown et al [8] described a case
series of three patients with SCT who developed multifocal
AVN involving the hips, shoulders, and knees that all required
surgical intervention. Although each patient had at least one
additional risk factor, such as steroid use or alcohol, the extent
and severity of AVN raised concern for SCT as a contribut-
ing cofactor [9]. These findings align with the present case, in
which chronic alcohol use likely played a primary pathogenic
role, while SCT may have compounded the risk by contribut-
ing to intermittent microvascular compromise. As such, this
case highlights the importance of evaluating SCT patients ho-
listically, with close attention to modifiable and additive risk
factors when they present with unexplained joint pain.

A similar case was presented by Banait et al [9] describing a
25-year-old female with SCT who developed bilateral humeral
head AVN. In this case, the patient presented with shoulder pain
that had persisted for 3 months, and imaging confirmed AVN
in both shoulder joints [9]. This case emphasized that, while
SCT is generally considered benign, it may still lead to severe
complications such as AVN under certain conditions [9]. The
patient had no known comorbidities, and the authors concluded
that AVN should be included in the differential diagnosis when
patients with SCT present with unexplained joint pain, reinforc-
ing the need for early imaging and diagnosis to prevent delayed
management and functional decline.

Management of AVN depends on the severity and stage
of disease. Initially, management should prioritize nonopera-
tive interventions, including continued use of analgesics and
anti-inflammatory agents such as diclofenac, physical therapy
to maintain joint function and activity modification to reduce
stress on the hips [14]. In early-stage AVN, when femoral head
morphology is preserved, core decompression - with or with-
out bone grafting - may be considered to relieve intraosseous
pressure and improve vascularity. Alternative joint-preserving
approaches include vascularized fibular grafting, tantalum im-
plants, and osteotomies, which aim to support bone structure,
reduce mechanical load, and delay joint collapse [15]. How-
ever, in advanced cases with subchondral collapse, as in this
patient, core decompression is generally not appropriate, and
surgical options such as THA are more suitable [14]. THA has
been shown to significantly improve pain and function in SCD
patients, despite the higher risk of complications in sickle cell
patients, such as infection, and pain crises [16]. Similar ben-
efits may be expected in SCT patients with AVN, although data
specific to SCT are limited [17]. Nonetheless, proper perio-
perative planning and multidisciplinary care remain essential
to optimizing outcomes in this population [17]. Given the pa-
tient’s current reluctance to undergo surgery, it is reasonable to
continue with conservative management and regular follow-
up with repeat radiographs; however, if conservative measures
fail, revisiting the option of THA may be necessary.

This case contributes to the limited literature on AVN in
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SCT and reinforces the need for a high index of suspicion
when evaluating joint pain, especially in the presence of modi-
fiable risk factors. Early diagnosis and longitudinal follow-up
can aid in preserving joint function and preventing disability.
Further research is warranted to better characterize the patho-
physiological link between SCT and AVN, and to guide evi-
dence-based management strategies in this subset of patients.
As with all case reports, conclusions are inherently limited by
the single-patient design and should be interpreted with cau-
tion. Larger studies are needed to clarify the potential associa-
tion between SCT and AVN.

Patient perspective

The patient expressed concern over his mobility and quality of
life. Despite being offered surgical options, the patient voiced
concerns about recovery time, complications, and the poten-
tial financial burden, which contributed to his decision to pur-
sue nonoperative management initially. He was appreciative
of the multidisciplinary approach, including physical therapy
and counseling on alcohol use, and expressed a commitment
to making lifestyle changes. At follow-up, he acknowledged
feeling more empowered by understanding his condition and
was open to reconsidering surgical intervention in the future if
symptoms worsened.

Learning points

This case shows that AVN can occur in patients with SCT,
even in the absence of SCD or typical vaso-occlusive events.
It challenges the longstanding perception of SCT as being en-
tirely benign and emphasizes the importance of maintaining
a high index of suspicion for AVN in patients presenting with
unexplained joint pain, and may be potentiated by co-existing
risk factors. In this case, chronic alcohol consumption likely
played a role. Alcohol use has been implicated in up to 31%
of AVN cases and contributes through mechanisms including
fat embolism, altered lipid metabolism, and impaired bone
healing, and may exacerbate microvascular compromise in pa-
tients with SCT. Early recognition of AVN through appropriate
imaging is essential for preserving joint integrity and function,
especially in young adults with progressive symptoms. This
case also highlights the value of patient-centered care, where
shared decision-making and counseling around lifestyle modi-
fication can support long-term outcomes and readiness for po-
tential surgical intervention.
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