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Background: Hip pain during pregnancy is very common, but hip avascular necrosis represents a very rare entity.
Case report: We report a rare case of a healthy30-year-old female patient pregnant with twins, that suffered right
hip avascular necrosis in the peripartum period, her symptoms were initially neglected as a benign cause of hip
pain, this led to aggressive treatment at a young age.

Discussion: With less than 100 cases reported in the literature, pregnancy is not a well-known risk factor for

femoral head avascular necrosis and it should be differentiated from one of the more common hip pathologies in
pregnancy which is the so-called “Pelvic pain syndrome” and transient osteoporosis of the hip.

Conclusion: Having a high index of suspicion and low threshold for MRI imaging in a pregnant woman with hip
pain is a must to prevent such complications.

1. Introduction

The pathophysiology for avascular necrosis is related to disruption of
the blood flow to the affected femoral head with subsequent osteocyte
and bone marrow cells death, which will eventually lead to necrosis and
subsequent subchondral bone collapse [1].

There are several well-established causative factors of hip osteo-
necrosis as trauma, alcohol abuse, high dosage corticosteroid treatment,
genetic predisposition, coagulation abnormalities and sickle cell disease
[1]. With less than 100 cases reported in the literature, pregnancy is not
a well-known risk factor for femoral head avascular necrosis and it
should be differentiated from one of the more common hip pathologies
in pregnancy which is the so-called “Pelvic pain syndrome” and tran-
sient osteoporosis of the hip [2,3]. Due to the rare association of preg-
nancy and avascular necrosis of the femoral head, we had a case of
neglected hip pain in a pregnant patient with twins that led to avascular
necrosis of the femoral head with subchondral bone collapse, that if well
investigated early on could have been treated more conservatively.

This case was reported in line with the SCARE criteria [4].

2. Case presentation

A healthy 30-year-old female patient Gravida 1 Para 1 presented
with right hip pain that started immediately after pregnancy. This pa-
tient had an uneventful pregnancy that ended with delivery at 40 weeks
of gestational age to a healthy non-identical twins by C-section.

Her pain started after delivery as a mechanical pain when ambulat-
ing associated with discomfort in her right hip, she has consulted her
Obstetrician for these complaints and were neglected as a benign cause
of hip pain without asking for imaging, eventually her symptoms
worsened causing her a painful limp and incapacitating her daily func-
tioning, so she consulted us 6 months after the onset of her symptoms in
our orthopedic department.

Upon presentation she was wheelchair bound and unable to walk
unassisted. She has no history of drug intake, alcohol abuse or trauma,
she was nonsmoker and she never received any corticosteroid treatment.

On Physical exam she had a painful Range of motion of the hip,
mainly with limitation of flexion and internal rotation of the hip.
Standard X-rays of the pelvis and the hip (Fig. 1) showed crescent sign
with subchondral bone collapse. MRI T-1 weighted images (Fig. 2)
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shows osteonecrosis of the femoral head with a subchondral collapse
fracture of the necrotic bone located in the anterosuperior aspect of the
femoral head corresponding to FICAT stage III.

Her Lab tests Complete blood count, Prothrombin time, partial
thromboplastin time, C-reactive protein, Erythrocyte sedimentation
rate, TSH, Lipid panel, Liver function tests, Creatinine, Anti-nuclear
antibody and Rheumatoid factor all came back within normal limits.
Eventually she was diagnosed with idiopathic avascular necrosis of the
femoral head related to pregnancy. The patient underwent an un-
eventful right ceramic on ceramic total hip arthroplasty (Fig. 3). Follow
up at 3 weeks, 6 weeks, 3 months and 9 months post op reveal complete
resolution of symptoms with a pain free gait without limping.

3. Discussion

Corticosteroids and alcohol intake are the most common atraumatic
cause of hip osteonecrosis [3,5]. Other risk factors include hyper-
coagulopathy, microemboli, vasculitis, genetics and cocaine use [6].
While idiopathic cause of hip avascular necrosis accounts for a large
entity around 20% [3,5], pregnancy as a risk factor for hip avascular
necrosis has not yet been established well, it has been cited in the
literature with several case reports and only small series, the largest one
of 13 cases reported by Montella et al. in 1999 [7].

Multiple pathophysiologic mechanisms for hip avascular necrosis
during pregnancy have been postulated but none of them were to be
proven as a sole causative factor. Venous congestion and increased
coagulability are common in pregnancy [7-9]. As well some endocrine
alteration during pregnancy were also implied to increase the risk of hip
avascular necrosis due to increase in plasma levels of unbound cortisol
[7,8], also parathyroid hyperplasia can occur during normal pregnancy
with increased levels of parathyroid hormone [10], in addition placenta
can destabilize endogenous lipoproteins which promotes fat embolism
[11].

Also, a mechanical factor has been implied for increasing the risk of
hip avascular necrosis in pregnancy, as the left common iliac vein passes
under the right common iliac artery, hence the vein will be more prone
to compression during pregnancy especially at left and with excessive
weight gain [7,8,12,13]. In the literature the left hip was most
commonly involved and mainly in the 3rd trimester or shortly post-
partum [7,8,13,14] which is in support of the mechanical theory,
adversely in our case the right hip was only involved, this can be related
to pregnancy with twins and their position within the uterus or the fact
that the pathophysiology is multifactorial. In addition, hip osteonecrosis
tends to occur in primigravida [7,15], and in relatively elderly women
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Fig. 2. MRIT-1 weighted image shows osteonecrosis of the femoral head with a
subchondral collapse fracture of the necrotic bone located in the anterosuperior
aspect of the femoral head.

[7,8,14,15] as in our case.

Hip or pelvic pain during pregnancy is a common complaint with
incidence rate of 38-56% [16,17], most of these complaints are benign
and the result of strain in the ligaments of the pelvis and the lumbar
spine [18], hence the physical examination is important to differentiate
between hip and pelvic pathologies and can be useful, but it can be also
erroneous and misleading [19]. For the reasons mentioned above hip
osteonecrosis can be misdiagnosed as simple sciatica or sacroiliac strain
[8].

One of the more common hip pathologies in pregnancy is the tran-
sient osteoporosis of the hip (TOH) and can be confused with hip
osteonecrosis [7,15,19-21]. TOH is a rare cause of acute hip pain in
pregnancy and as hip osteonecrosis appears most commonly in the 3rd
trimester or shortly in the post-partum period [19], characterized by
sudden onset of hip pain that can be severe with no limitation of
movement, TOH is a self-limiting condition that gradually resolve
within 6-8 months and treatment consists only of non-weight bearing
[7,18,21]. Unlike TOH, AVN has an insidious onset with progressive
increase in the pain and limitation of movement and will eventually
need early surgical intervention [19-21]. AVN and TOH are distinct
entities [21], their clinical features may initially overlap [13,19-21],
and its crucial to differentiate between those 2 entities as their approach
for treatment and their prognosis differs greatly [7,13,19,21].

Fig. 1. Standard anteroposterior and lateral radiographs of the hip showing crescent sign with subchondral bone collapse of the right hip.
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Fig. 3. Post op X-ray of right ceramic on ceramic bearing total hip arthroplasty.

For radiologic evaluation, standard X-ray of the hip will show diffuse
osteopenia in the head and neck in TOH [20,21], but will show localized
area of sclerosis or the classic “crescent sign” in the superolateral
femoral head representing subchondral bone collapse in the weight-
bearing region [8,21]. Standard X-ray lacks sensitivity for differenti-
ating TOH from AVN as osteopenia in TOH is only evident 4-8 week s
after the onset of symptoms [20,21].

MRI is the gold standard for diagnosing AVN in its early stages with
more than 99% sensitivity and specificity [22], In TOH MRI will show
diffuse edema of the head and neck, in contrast AVN MRI will show
diffuse edema with focal defects and subchondral changes [8,19-21].

The most effective treatment of AVN in pregnancy is still contro-
versial and depends on the different stages of presentation. Many sur-
gical treatments have been described, from core decompression with
and without bone grafting or bone marrow aspirate concentration in-
jection in the early stages of the disease passing by intertrochanteric
osteotomy, Sugioka's rotational osteotomy and non-vascularized or
vascularized fibular graft in more advanced stages. Most of those sur-
gical treatment acts to delay osteoarthritis of the hip, but the end result
is most hip osteoarthritis with the necessity of total hip arthroplasty. We
believe ceramic on ceramic replacement is associated with better
osteolysis profile having higher rate of survivorship [23]. This property
is particularly important for young population like the case we
discussed.

4. Conclusion

Hip and pelvic pain during pregnancy are very frequent and may
hide a serious event such as hip avascular necrosis which can lead to
disastrous complications and aggressive treatment in a young age if not
diagnosed early, so one should have high index of suspicion for TOH and
AVN in a pregnant women with hip pain, hence have a low threshold for
ordering an MRI for a pregnant women with hip pain.

Patient perspective

The patient was satisfied with the result, and the patient returned to
his regular activity 1 year post-operatively.
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Patient consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.
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