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Abstract

Objective: The purpose of this case report is to describe a patient with bilateral idiopathic
osteonecrosis of the femoral head (ONFH), provide a discussion of differential diagnosis for
anterior hip pain, imaging, and treatment recommendations for ONFH.

Clinical features: A 34-year-old man was initially treated by a chiropractic physician for low
back pain. At the end of a three week trial of care, the patient’s low back pain resolved. However,
he reported a new complaint of mild left anterior hip stiffness. After re-examination, a homecare
exercise program was prescribed. The patient returned 1 month later with substantial left anterior
hip pain and walked with a noticeable limp. Radiography of the left hip demonstrated advanced
ONFH. Magnetic resonance imaging of both hips demonstrated the extent of involvement of the
left hip while incidentally revealing ONFH on the right.

Intervention and Qutcome: A total hip arthroplasty was performed on the left hip and the right
hip is being monitored without intervention.

Conclusion: Osteonecrosis of the femoral head is a challenging clinical problem with non-specific
and wide-ranging signs and symptoms requiring clinicians to engage a cautious and
comprehensive differential diagnosis. Prompt recognition ensures that appropriate treatment
can be initiated in a timely manner and optimal patient outcomes achieved.

© 2014 National University of Health Sciences.
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anterior hip pain and is most commonly the result of
intra-articular hip pathology such as osteoarthritis or
labral tears.! In the appropriate clinical setting, osteone-
crosis of the femoral head (ONFH) should also be
considered in the differential of anterior hip pain.!
ONFH has an annual incidence in the United States
between 10 000 and 20 000.2 Previous trauma, long term
corticosteroid use, and alcohol abuse are the most
common risk factors for development of ONFH;
however, idiopathic, or primary ONFH in which the
patient has no known risk factors is not an infrequent
finding. 3 The underlying pathophysiological mechanism
is reduction in blood flow to the subchondral bone of the
femoral head. There is resulting bone death and collapse
of the articular surface.* The clinical presentation of
ONFH is vague and can range from mild anterior hip
pain to marked reduction of hip range of motion with
severe pain. ! Radiography should be the first diagnostic
imaging modality performed in suspected cases of ONFH
or in cases of chronic hip pain that is non-responsive to
therapy.>-° Radiography is classically insensitive for the
early detection of osseous pathology and magnetic
resonance imaging (MRI) is ordered when radiographs
are negative, but hip pathology is suspected.>¢ Staging
the severity of ONFH is best done by combining clinical
findings, including the presence of risk factors, with the
radiographic and MRI findings.# Accurate staging of

ONFH is critical to select the best treatment option, and
advanced disease almost always requires total hip
arthroplasty.” Considering that most patients with
ONFH are diagnosed in their 40s, hip replacement at
this relatively young age is problematic since multiple
revisions are likely, given a life expectancy ap-
proaching 80.2

There are only four previous reports of diagnosis of
ONFH published in the chiropractic literature. 81! A
better understanding of the diverse clinical manifesta-
tions and risk factors, appropriate imaging recommen-
dations, current treatment strategies, and future
research objectives of ONFH for clinicians who
evaluate hip pain are needed. Therefore, the purpose
of this case report is to describe a patient with bilateral
idiopathic osteonecrosis of the femoral head (ONFH),
provide a discussion of differential diagnosis for
anterior hip pain, imaging, and treatment recommen-
dations for ONFH.

Case Report

Informed consent was obtained by the patient to
publish his health care information. A 34 year-old
Hispanic male presented to an integrative chiropractic-
allopathic medicine clinic with a chief complaint of

Intra-articular

— Arthropathies (most common = osteoarthritis)

— Labral pathology
— Femoroacetabular impingement

— Anterior inferior iliac spine/subspine impingement

— lliopsoas impingement

— Stress fracture (most common = femoral neck)

— Transient synovitis
— Septic arthritis
— Osteonecrosis

— Loose bodies (ie osteochondral fragments)

— Synovial disease (ie pigmented villonodular synovitis; synovial (osteo)chondromatosis)

— Capsular laxity/hip instability
— Osteomyelitis
— Tumor and tumor-like conditions of bone

Extra-articular

— Osteitis pubis

— Adductor longus/rectus abdominis conjoined tendon pathology

— Inguinal and femoral hernias
— Pelvic fracture (acute or stress)

— Spinal disease/upper lumbar radiculopathy

— Auvulsion injury of the anterior inferior iliac spine
— Referred visceral pain (cystitis, urethritis, prostatitis, epididymitis, pelvic congestion syndrome)

Fig 1.

Sources of anterior hip pain.

1,28,29
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mechanical low back pain that radiated into the left
anterolateral thigh. This complaint had been present for
4 months. Tramadol/acetaminophen and naproxen
were prescribed by a medical doctor for pain
management following the onset of these symptoms.
A lumbar spine MRI performed at an outside institution
demonstrated intervertebral disc protrusions at the L.4/5
and L5/S1 levels. Notably, at the time of initial
presentation, the patient reported no complaints of
either hip. Physical examination revealed decreased
active ranges of motion of the thoracolumbar spine to
approximately 60° flexion, 10° extension, and 15° of
lateral flexion bilaterally. There was increased spinal
pain at the end range of flexion. The lumbar paraspinal
musculature was tender to touch at all levels, and there
was decreased lumbar spine movement with motion
palpation. The patient did not demonstrate any sensory
or motor deficits. Kemp’s test and the prone instability
test were positive for reproduction of lumbar spine pain
and suggested spinal instability. The only positive hip
examination finding was a positive modified Thomas
test bilaterally, more pronounced on the left. This was
attributed to minimal hip flexor hypertonicity. Follow-
ing examination the patient was diagnosed with
displacement of lumbar intervertebral discs without
myelopathy, lumbar segmental dysfunction, and myo-
fascial pain syndrome.

Intervention and Outcome

A trial of chiropractic care consisting of thoraco-
lumbar spinal manipulative therapy, spinal biomechan-
ics education, McKenzie repetitive extension exercises,
and computerized traction/decompression therapy ap-
plied to the lumbar spine was initiated at twice per week
for three weeks. McKenzie extension exercises were
prescribed to be performed at home frequently
throughout the day.

Approximately 3 weeks into care, the low back pain
had resolved, however, the patient reported a mild to
moderate amount of stiffness and pain in his left
anterior hip region. A re-examination was performed
revealing hypertonicity of the left hip flexors during a
modified Thomas test. The remainder of the examina-
tion was unremarkable. The patient was prescribed a
home exercise program consisting of spinal stabiliza-
tion exercises and iliopsoas stretching to be done twice
per day and was unable to return for follow-up owing to
work commitments.

One month later, the patient presented in obvious
distress and ambulated with a limp favoring his left
side. He reported increasing pain of his left anterior hip

that was temporarily relieved by his homecare stretching.
Examination of the left hip revealed a positive C sign, in
which the patient “cups” the anterior hip with their thumb
and forefinger as to make the letter C, and significant
anterior hip pain during FABERE (Patrick’s), hip
impingement, McCarthy and modified Thomas tests.
Radiography of the left hip was ordered to exclude
femoroacetabular impingement. It revealed articular
surface collapse with fragmentation of the femoral head
and ill-defined sclerosis consistent with osteonecrosis
(Fig 2). A subsequent bilateral hip MRI examination
displayed the extent of involvement of the left femoral
head while also incidentally demonstrating findings
consistent with osteonecrosis on the right (Fig 3).

The left hip was treated with a total hip arthroplasty.
Currently, the patient is undergoing post-operative reha-
bilitation at another facility without incident. The asymp-
tomatic right hip is being monitored without intervention.

Discussion

ONFH affects approximately 10 000 to 20 000 each
year in the United States.? The underlying pathophys-
iology is reduction in blood flow to the subarticular zone
of the femoral head, either through intraluminal obs-
truction, vascular compression, or physical disruption of
the blood vessel itself.# There are many risk factors for
the development of ONFH with the most common being
previous trauma, followed by long term corticosteroid
use and alcoholism.?3 Idiopathic (primary or spontane-
ous) ONFH is a term utilized when no overt risk factors
are present* but most likely represents the fourth leading
cause of ONFH. 3 This form of ONFH is thought to occur
from abnormal fat metabolism leading to both marrow
infiltration producing vascular compression and fatty
embolism causing intraluminal obstruction. !> Idiopathic
ONFH demonstrates a male predilection with a peak
age distribution in the 40s.3 As revealed in this case,
idiopathic ONFH can be bilateral in up to 60% of
cases at initial diagnosis. !> However, if an MRI of the
contralateral hip is normal at initial diagnosis, the risk
of subsequent development of ONFH is rare. !4 Even
if ONFH is present bilaterally, the patient will invariably
present with unilateral symptoms.!3> These symptoms
range from mild anterior hip stiffness to marked pain with
gait disturbances and limitations in range of motion. !

This case is unique due to the involvement of the
contralateral hip and the rapid clinical progression of the
disease. In this current case, the patient had restriction in
hip flexion without symptoms that progressed to stiffness
then severe pain with limitation in function over a period
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Fig 2. Anteroposterior (A) and lateral (B) radiographs of
the left hip demonstrate collapse of the subarticular surface
of the femoral head (single arrowhead) with subjacent
sclerosis (double arrowheads) and preservation of joint space
(asterisk) characteristic of osteonecrosis.

of approximately two months. At first, the modified
Thomas was positive for a mild hip joint contracture
which was thought to be due to hip flexor hypertonicity.
Later in the disease process, the patient had increased
anterior hip pain with the FABERE (Patrick’s), hip

Fig 3. (A) Axial T2-weighted fat saturated MRI through both
hip joints demonstrates heterogeneous high signal within the
region of both femoral heads. Additionally, there is subchondral
collapse of the left femoral head (white arrowhead) and a
corresponding moderate left hip joint effusion (black asterisk).
There is no acetabular involvement of either hip.(B) Sagittal
proton-density fat saturated MRI of the left hip demonstrates the
region of subchondral collapse (white arrowhead). Heteroge-
neous high signal within the femoral head and a joint effusion
(black asterisks) are again visualized.

impingement, and McCarthy orthopedic tests. Although
the Thomas test has high reported sensitivity (89%) and
specificity (92%) in diagnosing intra-articular hip
pathology, !> and the hip impingement test has a high
positive predictive value (95.7%) for the diagnosis of
labral tears,!¢ the overall diagnostic value of hip
orthopedic testing is poor. Two recently published
systematic reviews of the literature have concluded that
limited high quality studies exist supporting the use of
hip orthopedic testing to guide clinical decision
making. !7-18 Recognizing the limitations of orthopedic
tests in the assessment of anterior hip pain is important as
the differential diagnosis should be adjusted to reflect
this poor diagnostic confidence (Fig 1).
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Diagnostic imaging is crucial in the diagnosis
of ONFH. Currently, four imaging-based classification
systems are used to stage ONFH!°: Ficat and Arlet
(most commonly used); The University of Pennsylvania
(Steinberg); Association Research Circulation Osseous
(ARCO); and the classification of the Japanese
Orthopedic Association. In general, these classifica-
tions consider early ONFH an MRI finding only with
normal radiography, and advanced (final stage) ONFH
characterized radiographically as femoral head collapse,
sclerosis, fragmentation and marked degenerative chang-
es of the femoroacetabular joint.! The more refined
classifications also consider lesion location and percent of
femoral head involvement on MRI, with mild being less
than 15% and severe greater than 30% involvement. '

In this case, the patient’s left femoral head demonstrat-
ed subchondral collapse and poorly defined sclerosis with
preservation of femoroacetabular joint space at radiogra-
phy consistent with a Ficat and Arlet stage III lesion. The
asymptomatic right hip joint was not radiographed, so
classification staging was not identified. However, the
MRI demonstrated heterogeneous high signal with T2-
weighting consistent with osteonecrosis. Furthermore,
there was no subchondral collapse. Therefore, the right
femoral head would have been classified either a Ficat and
Arlet stage I or Ila or a University of Pennsylvania
(Steinberg) stage I or II. Interestingly, neither hip
demonstrated the classic “double line sign” in which an
inner high signal line representing granulation tissue is
surrounded by an outer rim of low signal sclerotic bone
with T2-weighting. It is imperative that the healthcare
provider remember that while radiographic signs of
patchy sclerosis, subchondral collapse, and fragmenta-
tion of the femoral head are virtually pathognomonic of
ONFH, these findings are observed late in the disease
process and MRI, not radiography, is the most sensitive
imaging test for ONFH detection. 2°

Advances in MRI technology seem promising in the
evaluation of ONFH. While diffusion-weighted imag-
ing currently adds little clinical value in discriminating
amongst Ficat and Arlet stages of ONFH, there are
significant differences in diffusion values in the necrotic
bone compared with healthy controls.?! Conversely,
dynamic contrast enhanced (perfusion) MRI may be more
sensitive in the detection of early ONFH than MRI using
standard pulse sequences. 2> These results are preliminary
however and require validation.

Treatment for ONFH is determined by the stage of the
disease. In a recent review, Banerjee et al. outlined
currently available non-operative and operative treat-
ments for ONFH. Non-operative treatments consist of
non-weight bearing, administration of bisphosphonates,

anticoagulants, and hypolipidemics, extracorporeal shock
wave therapy, pulsed electromagnetic therapy, hyperbaric
oxygen, and vasodilators. With the exception of pulsed
electromagnetic therapy, there is preliminary scientific
support for the use of these non-operative therapies.’
Recent data using an animal model also supports the use
of exogenous erythropoietin in the treatment of cortico-
steroid induced ONFH. 23 Operative treatment of ONFH
consists of core decompression, nonvascularized bone
grafting, vascularized bone grafting, and administra-
tion of bone morphogenetic proteins, stem cell therapy,
proximal femoral osteotomies, and hip arthroplasty.’
The patient in this case report had advanced ONFH on
the left (Ficat and Arlet stage I11) and was treated with a
total hip arthroplasty. The most commonly performed
procedure in early stage ONFH is core decompression.
Marker and colleagues reported that 79% of Ficat and
Arlet stage I patients treated with a core decompression
procedure had no radiographic progression of the
disease at a minimum follow-up of 36 months.2* This
core decompression procedure has been modified by
some to a less invasive, multiple percutaneous small-
hole drilling procedure. 24 In Ficat and Arlet stage I1I or
IV patients, hip arthroplasty is recommended. 2> Despite
concerns of performing a joint replacement in a relatively
young patient, advances in orthopedic surgery seem to
have improved the overall outcome of this procedure.?>
Recent data indicate that more hip arthroplasties are
being performed to treat ONFH. 26

When the contralateral femoral head shows signs of
necrosis on MRI but is asymptomatic, as in this case, it
should be monitored closely. In one recent study, 32% of
asymptomatic hips with ONFH collapsed within 4
years. '3 In this study by Min et al, collapse was preceded
by symptoms for 8 months on average. Lesion size and
lesion location appear to be most predictive for prog-
ression to symptoms and collapse, with large, lateral
lesions being the most worrisome. !3-27 Currently, there
is no accepted treatment protocol for asymptomatic
ONFH,; therefore, an aim for future research could be to
examine the effectiveness of non-operative and operative
interventions on these asymptomatic hips.

Reports of ONFH in the chiropractic literature are
limited. Fried and Gerow described a case of ONFH in
a 62-year-old woman with a history of alcohol abuse.
In their case, the patient initially had sciatica-like pain
that later progressed to anterior hip pain. ® Thorkeldsen
and Cantillon® and Pajaczkowski '° described cases of
idiopathic ONFH that initially presented as constant,
dull anterior hip pain in males 77 years and 27 years
old, respectively. In the former case, there were extensive
degenerative changes of the contralateral hip that may
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also have progressed to osteonecrosis. The typical
pattern of ONFH is for joint space to be preserved until
late in the disease process, however. Lastly, Karim and
Goel presented a patient with known risk factors of prior
trauma and corticosteroid use who developed ONFH. !
This current case is unique in that early involvement of
the contralateral hip is described. Furthermore, there was
rapid clinical progression of the disease from anterior hip
tightness to severe pain with gait disturbance in less than
two months. The duration of complaints in the above
cases was between 6 months (post-trauma) and 6 years.

Limitations

This is a case report, thus only reporting the
findings for one study. The findings of this case report
cannot necessarily be generalized to other patients or
the general public.

Conclusion

This case highlights two important features of ONFH:
(1) involvement of the asymptomatic contralateral side
must be excluded with the use of MRI; and (2) ONFH
can progress rapidly, therefore non-specific anterior hip
discomfort or pain in a middle-aged patient that is non-
responsive to care should raise the suspicion for ONFH
even in the absence of identifiable risk factors. Thorough
differential diagnoses for anterior hip pain, diagnostic
imaging, and treatment recommendations to aid in rapid
diagnosis and treatment are recommended.
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