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Introduction

Avascular necrosis (osteonecrosis) of the
femoral head can be caused by various etiologies.
reduce the subchondral
articular surface which leads to joint collapse and
osteoarthrosis. This phenomenon can occur in patients
under 50 years old when joint replacement should be
avoided. Avascular necrosis management varies from
weight-bearing restriction, core decompression [1],
osteotomy [6],
structural graft [7], electrical stimulation [8], or more
recently, and vascularized bone grafts [9].

It can

(2], [3], [4] [5]

Ohzono et al. reported that there were 78 out of
115 patients (68% ) with osteonecrosis of the femoral head
who were treated non-operatively [10]. Mont et al. stated
that the clinical outcome satisfaction of non-operative
management was only 22.7% [11]. The clinical series
shows that most hips with avascular necrosis develop
into articular collapse and osteoarthrosis. Intervention

Abstract

BACKGROUND: Osteonecrosis most commonly affects the femoral head, especially in middle-aged adults. It
can be caused by trauma, chronic inflammation, or infection. It leads to collapse of the entire femoral head and
culminates with total hip replacement.

CASE REPORT: A 29-year-old female with systemic lupus erythematosus (SLE) had a chief complaint of bilateral hip
pain. She was diagnosed with early osteonecrosis of the femoral head (FICAT stage Il) using magnetic resonance
imaging and core decompression surgery was performed using three small diameter (4 mm) drillings and added
biological treatment. She was evaluated with a visual analog scale (VAS), Harris hip score (HHS), and plain
radiography in the pre-operative stage and post-operative follow-up.

RESULTS: Functional outcome at 8-year follow-up showed improvement with significantly decreased VAS
(pre-operative: 5, post-operative: 0), significant improvement of HHS from 52.725 points (poor) pre-operative to
92.025 points (excellent) post-operative, and subsided femoral head lesion.

CONCLUSIONS: Surgical decompression and biological treatment result in decreased intraosseous pressure and
enhanced osteogenesis. It can restrict the SLE disease progression and limit the number of cell death.

therapy that can delay or prevent articular collapse
occurrence will be very helpful.

Core decompression initially served as a
diagnostic procedure, but nowadays, this procedure
can be used as a management method of osteonecrosis
because of its therapeutic benefits. This procedure
has begun to increase due to its good outcomes,
low morbidity, and reduced hospitalization. Core
decompression can reduce the intraosseous pressure
caused by interstitial edema, increasing vascularity,
and slowing the tissue death progression in the femoral
head. It can also relieve hip pain [5], [11]. Mont et al.
reported that the progression of osteonecrosis was
inevitable in 434 (36%) of 1206 hips [11]. Stulberg et al.,
comparing between core decompression procedure
and non-surgical treatment, reported the progression of
necrosis on radiographic examination in 9 cases (31%)
of the 29 hips with core decompression and 20 cases
(77%) of the 26 hips with non-operative treatment [12].
In this study, we report a patient with bilateral hip
osteonecrosis due to systemic lupus erythematosus

support on the

non-vascularized
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(SLE) who was treated with core decompression and
followed up clinically and with magnetic resonance
imaging (MRI) examination after 8 years.

Case Report

A 29-year-old female came to the outpatient
clinic on March 2012 with chief complaint of bilateral hip
pain for the past 6 months. She complained of intermittent
pain that was radiating into the groin and anteromedial
thigh region. Her symptoms were aggravated by walking,
stair climbing and she was unable to sit comfortably on
the chair. Her pain was relieved by resting. The patient
did not report numbness or paresthesia in her lower
extremities. She also did not complain about bowel
nor bladder dysfunction. The patient did not have the
previous history of night sweats, fever, nor chills. The
patient’s gait showed an antalgic limp.

The patient had been diagnosed with SLE since
2011 and was prescribed corticosteroid treatment since
April 2012 (2 months before surgery). In May 2012, the
patient was diagnosed by a hospital in another country
with hydrocephalus, then gamma knife surgery was
performed with a VP shunt placed inside her brain.

Physical examination revealed the limitation in
range of motion of the left and right hip due to pain.
The worst pain was felt in the abduction and internal
rotation. Functional outcome, according to Harris hip
score (HHS), was 52.725 (poor). Range of motion of
the knee was full. There was no pain or effusion on the
knee joint. Lower limb neurological testing revealed
normal reflexes and normal sensibility in both legs.

The patient was suspected with avascular
necrosis of the bilateral hip with differential diagnoses
of hip osteoarthritis or union fracture. She underwent
plain radiography of the pelvis. The results showed that
there were no abnormalities in the pelvis nor proximal
femur (Figure 1). Then, we did MRI of the pelvis and
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Figure 1: Pelvis X-ray (before surgery, June 26, 2012)

proximal femur. The MRI showed a crescent sign that
revealed a Ficat and Arlet stage 2 osteonecrotic lesion
in the femoral head (Figure 2).

Figure 2: Magnetic resonance imaging of the right hip shows Crescent
sign (March 7, 2012/before surgery)

Finally, we diagnosed the patient with
avascular necrosis of the bilateral femoral head based
on the clinical and radiological reports. The patient
was subsequently scheduled for bilateral hip core
decompression.

Core decompression under general anesthesia
was done with 3 small diameters using 5.0 mm drill
bits (for cannulated screw 7.3 mm, DePuy Synthes).
Parallel drillings were performed into the osteonecrotic
portion of the femoral head with the fluoroscopy guiding.
We placed biological treatment that mixture of bone
marrow from the iliac crest (Figure 3), demineralized
bone matrix, synthetic bone graft (hydroxyapatite), and
recombinant human bone morphogenetic protein-2
(rhBMP-2) into the lesion. The patient was mobilized
with a non-weight-bearing position and was discharged
with a wheelchair.

Six months after surgery, the patient came
to the outpatient orthopedic clinic. She had reached
full weight-bearing and could do daily activity freely.
Physical examination showed the range of motion of
the hip was normal. Functional outcome, according to
HHS, was excellent (91.025 points). According to HHS,
a successful result is gained if there is an improvement
of HHS >20 points and stable implant radiographically
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Figure 3: Bone marrow aspiration from iliac crest

plus no additional femoral reconstruction. Then, we
performed another MRI examination. The MRI showed
that the crescent sign on the femoral head was still there
but had decreased in size compared to before surgery,
and the femoral head cartilage was still good (Figure 4).

Figure 4: Magnetic resonance imaging has been taken 6 months
after surgery (December 7, 2012)

Ten months after surgery, the patient came
to the outpatient orthopedic clinic. The patient had
maintained full weight-bearing and could do daily
activity freely. Physical examination showed the range
of motion of the hip was still normal. Functional outcome,
according to HHS, was still excellent (92.025 points).

MRI examination showed that the crescent sign
on the femoral head was still there but had decreased
in size compared to the six-month follow-up, and the
cartilage of the femoral head was still good (Figure 5).

Eight years after surgery, the patient came
to orthopedic clinic. The patient can do full weight-
bearing, was pain-free and doing sports activities freely
(Figure 6). Physical examination showed the range of
motion of the hip was still in normal function. Functional
outcome, according to HHS, was still excellent (92.025
points). MRI showed that the crescent sign on the
femoral head was still there but had decreased in size

Figure 5: Magnetic resonance imaging has been taken 10 months
after surgery (April 16, 2013)

compared to the 9 months follow-up, and the cartilage of

the femoral head was still good (Figure 7 and Table 1).

Figure 6: Clinical examination 8 years after surgery
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Discussion

In osteonecrosis and the late stages of
osteoarthrosis, there are increments that develop
increased intraosseous pressure and histological
necrosis [13], [14]. Normal range of femoral head
intraosseous pressure is between 24 mmHg and 26
mmHg. Femoral head intraosseous pressure can be as
high as 43—49.9 mmHg in the case of osteonecrosis. Kiaer
et al. reported that there were pathological intraosseous
pressures if the pressure was above 30 mmHg [15].
PO, is decreased in osteonecrosis (average 44 mmHg)
compared to normal (average 71 mmHg) [15]. Surgical
core decompression can result in a significant decrease
in intraosseous pressure and increased PO, level. This
procedure can also increase revascularization; therefore,
the development of cell death can be prevented [16].

Figure 7: Magnetic resonance imaging have been taken 8 years after
surgery

The patient presented here underwent both
mechanic and biologic treatment. Mechanical treatment
was performed with core decompression. Biological
treatment was directed to enhance osteoblast
differentiation and accelerate osteogenesis. We treated
the patient with a combination of bone marrow from the
iliac crest, demineralized bone matrix, synthetic bone
graft (hydroxyapatite), and rhBMP-2.

Subchondral drilling is a variant of microfracture
surgery in which a drill, burr, or Kirschner wire is used
to create drill holes into the subchondral bone [16].
The defect is replaced by a hybrid of fibrocartilage and
hyaline-like cartilage rather than the original hyaline

Table 1: Clinical and MRI finding before and after surgery

Outcome Before 6 month after 9 month after 8 years after

Measurement surgery surgery surgery surgery

Pain visual 5 0 0 0

analog scale

HHS 52,725 91,025 (Excellent) 92,025 (Excellent) 92,025 (Excellent)
(Poor)

MRI Crescent  Crescent Sign (+), Crescent Sign (+), Crescent Sign

decrease in large,  decrease in large,  (+), decrease in

cartilage of femoral cartilage of femoral large, cartilage of

head still good head still good femoral head still
good

Examination  Sign (+)

MRI: Magnetic resonance imaging, HHS: Harris hip score.

cartilage. Some disadvantages of the replacement
tissue are caused by its component that mainly consists
of type | collagen, which has lower biomechanical
properties but still is better at resisting tensile forces
more than compressive forces as found in a typical
joint [16]. We provided a composite that consisted of
bone marrow from the iliac crest, demineralized bone
matrix, synthetic bone graft (hydroxyapatite) and
rhBMP-2 to prevent the biomechanical failure and
increase hyaline cartilage formation.

Autologous bone marrow in vitro has been
shown to restore full-thickness defects by reconstitution
of the underlying subchondral bone and formation of
hyaline cartilage [16]. Bone morphogenetic proteins
(BMPs) were discovered to have a bone-inductive
chemical property in the bone matrix. rhBMP-2 was
shown to stimulate bone formation under various
conditions. Animal and human studies have revealed
the successful use of rhBMP-2 to stimulate bone
regeneration for bone defect treatment. Biomaterials
including hydroxyapatite, hydroxyapatite, tricalcium
phosphate, and calcium sulfate can be used as an
rhBMP-2 carrier matrix because BMP-2 needs a
carrier to be activated in the tissue destination. BMP-2
is released into the surrounding environment and
enhances the formation of new bone [17].

Hydroxyapatite provides good adhesion to the
local tissue due to the surface chemistry and has been
shown to enhance osteoblast proliferation and differentiation
(osteoconductive  components) [18]. Demineralized
bone matrix can function as both osteoconductive and
osteoinductive components. Itis composed of demineralized
bone from a human donor in a biocompatible carrier.
Demineralized bone matrix is produced by the removal of
minerals from cortical bone [19].

The outcome was satisfactory both clinically
and radiologically. Our patient can freely do daily
activities with full weight-bearing. Functional outcome,
according to HHS, was increased more than 20
points (from 52.725 (poor) pre-operative into 92.025
(excellent) 8-years post-operative). Plain radiological
examination of the pelvis was normal and MRI showed
the crescent sign on the femoral head was still there but
had decreased in size compared to before the surgery
and also the femoral head cartilage was still good.

Recent literature described that the overall
success rate of core decompression was from 60% to
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80% at a 5—10-year follow-up. The availability of MRI
has helped excellently for early diagnosis and evaluation
at 5-year follow-up. MR is rated as the most accurate
radiological modality in evaluating osteonecrosis [20].

The evidence of lesion size reduction is
a significant achievement in the treatment of this
patient. Lesion size has been shown to be a diagnostic
predictor of treatment success for osteonecrosis [20].
The reduction of the lesion size may indicate that the
treatment has potential benefit and refinement of the
dose and dosing schedule may be needed to optimize
its effectiveness [3], [16].

Conclusions

Surgical decompression as mechanical
and biological treatments results in decreased
intraosseous pressure and enhanced osteogenesis in
the osteonecrosis of femoral head SLE patients with
prolonged use of corticosteroid. This effect could restrict
the further development of cell death in osteonecrosis
and the progression of the disease.
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