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Background: Core decompression has been recommended in treatment of non-traumatic femoral head necrosis in early
stage. Injection with patient’s own bone marrow from the iliac crest might promote bone formation in the femoral head.
Objective: To evaluate the result of patients treated by this technique.
Material and Method: Retrospective review of a series cases by the medical records and radiographic pictures.
Results: There were 34 procedures from 32 patients. Mean follow-up time was 24.6 months in stage 2 and 27.8 months in
stage 3. Radiographic progression was observed in 76% and 69% of stage 2 and 3. Twenty one percent of stage 2 hips
underwent other surgeries when 46% of stage 3 did at last follow-up. Pain relief was observed in all cases after the surgery.
Conclusion: The proposed technique yielded only fair results. Probably due to most patients had steroid related pathology.
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Osteonecrosis of femoral head is a common
cause collapsed of femoral head and destruction of the
hip joint, resulting in disability and  leading to total hip
arthroplasty in young adults(1-4). Many techniques of
joint-preserving procedures have been proposed. Ficat
and Arlet(5) who described the 4 stages of the condition,
reported a series of the patient treated with core
decompression of the femoral head.

The procedure based on the rational of
reducing the bone marrow pressure and allowing new
blood supply in to the necrotic area of the femoral head.
Recent technique is a single entrance hole of 3.5 mm
drilled from the lateral cortex of the proximal femur to
the necrotic area of the head.

The core decompression is recommended in
early stage of disease with the success rate of 84% in
stage 1 and 65% in stage 2. It appears to be unpredictable
and not recommended if the disease is beyond stage
2(5,6). Hernigou(7) proposed the use of concentrated
bone marrow grafting with the core decompression.
The technique requires a process of obtaining large
amount of bone morrow (150 cc) harvested from the
patient at the beginning of the procedure. The morrow

was then processed into a high concentrated bone
marrow and then infused to the necrotic area of the
femoral head through the core hole. Even the result of
the procedure appeared to be promising it is not
practical in common orthopaedic practice. Therefor a
simple bone marrow aspiration injected into the femoral
head was attempted in a series of patients with non
traumatic osteonecrosis. Although the core
decompression is not recommended in stage 3 patient,
the technique was attempted due to usual late
presentation of the patient.

Material and Method
Patients with diagnosis of stage 2, 3 non-

traumatic osteonecrosis of the femoral head from June
2005 to June 2010 were included in this study. Patients
with incomplete medical record were excluded from the
study. Dermographic data of the patients including of
age, sex, underlying disease, risk factor of osteonecrosis
were reviewed and analysed. The operative procedure
was performed by drilling an entrance hole with a 3.5
mm. drill bit at the lateral aspect of proximal femur just
below the vastus ridge of the greater trochanter into
the necrotic lesion of the head. The autologous bone
marrow of 12 cc was aspirated from iliac crest by a small
drill hole and injected into the femoral head through
the core hole by using a bone biopsy needle.After the
injection, the entrance hole is obliterated by directing
the core needle tangentially in order to collapse the
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core hole by cancellous bone to prevent leakage of the
bone marrow (Fig. 1).

Postoperative program consisted of six weeks
of non-weight bearing with axillary crutches. The
patients were followed at 3 months, 6 months, 1 year
and yearly. Radiographic data of the femoral head were
observed in each visit. A visual analog scale was used
to evaluated the pain score at each follow-up visit.

Results
There were 34 procedures performed on 32

patients (14 females, 18 males) with a mean age of 31.9
years old (range 14-54). The limb-specific involvements
were 16 right hips and 18 left hips. 21 hips were classified
in stage 2, 13 in stage 3, according to Ficat and Arlet
classification (Table 1).

In stage 2 patients, 16 were steroid related
(84.2%) 9 had diagnosis of SLE. Only 2 patients were
idiopathic in etiology (Table 2).

In stage 3 patients, 10 were steroid related
(76.9%). 3 were idiopathic (Table 3).

At one year follow-up, 14 stage 2 and 5 stage
3 hip had radiographic progression (66% and 38%
respectively). However at two years follow-up 16 stage
2 hips, 9 stage 3 hips had radiographic progression
(76% and 69%) (Table 4).

By last follow-up, 2 patients with stage 2
disease died without having total hip replacement at 3
years, 5 years follow-up due to infection not related to
the osteonecrosis of femoral head. 4 hips had total hip

replacements due to pain and disability (4/19 = 21%). 6
stage 3 hips had 5 total hip replacements, one free fibular
graft (46%) (Table 5). There were 12/21(57%) hips in
stage 2 showed evidence of bone formation in the
necrotic area of the femoral head. There were only 5/13
(38.4%) hips in stage 3 showed this bone formation
(Fig. 2, 3).

There was improvement of the average pain
score (visual analog scale) from pre operative score
compared to one year post operative score in both
stage 2 and 3 hips (Table 6).

Discussion
Osteonecrosis of femoral head is a hip

disorder that affected young patients in third to fifth
decade of life. Joint-preserving procedures including
core decompression, osteotomies, nonvascularized and
vascularised bone graft were reported success in
many reports(8-10). Core decompression was proposed
to reduce bone marrow pressure and induced
neovascularization. Later, bone marrow grafting was
injected in order to increase bone remodelling by
progenitors cells from healthy marrow.

The current study was done to report the
result of core decompression with bone marrow
injection which different from previous reports using
concentrated bone marrow for injection(11-14). The benefit
of this technique was a simple procedure that could be
performed at the time of surgery and no need for the
concentration process. The result of the current study
revealed 76% and 69% of stage 2 and 3 hips had
progression at 2 years follow-up. 21% and 67% of
stage 2 and 3 hips had undergone other surgeries. The
rate of failure was higher than reported in other
literatures(11-13). This is possible due to the amount and
concentration of progenitor cells in the injected marrow
was less than in concentrated bone marrow. Another
factor that may result in poor result was steroid usage
(84.2% in stage 2 patients and 76.9% in stage 3 patients).
However there were evidence that showed bone
formation in the lesion of the femoral head even the
disease had progress (67% in stage 2 and 38.4% in
stage 3).

Fig. 1 Show core decompression technique with bone
marrow injection. A) 3.5 mm drill bit was used
with 2-3 passes into the lesion, B) Injection of the
bone marrow by using a bone biopsy needle, C)
Collapse the cancellous bone to close the core hole.

Patients M/F Procedure (hips) R/F Age Follow-up

Stage 2 19 6/13 21 11/10 36.1 (14-53) 24.6 m
Stage 3 13 5/8 13 5/8 32 (17-54) 27.8 m

Table 1. Showed number of patients, procedure, sex, side, average age and average time of follow-up
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Diagnosis Number of patients

SLE 9
Nephrotic Syndrome 2
SJS* 1
Asthma 1
Myasthenia gravis 1
Alcoholic 1
Bachet’s 1
Vocal cord nodule 1
(treated with steroid)
Idiopathic 2
Total 19

Table 2.   Diagnosis in patients with stage 2

(*SJS = Stevens Johnson Syndrome)

Diagnosis Number of patients

SLE 7
Myasthenia gravis 2
Brain tumor (treated with steroid) 1
Idiopathic 3
Total 13

Table 3. Diagnosis in patients with stage 3

1 year 2 year

Stage 2 66% (14/21) 76% (16/21)
Stage 3 38% (5/13) 69% (9/13)

Table 4. Showed the percentage of radiographic progression
in stage 2, 3 hips at one year and two years follow-
up

Surgical procedure

Stage 2 21% (4/19) 2 deaths at 3, 5 year
Stage 3 46% (6/13) 1 free fibular graft

Table 5. Showed the number of surgical procedure (total
hip replacement and free fibular graft) by last
follow-up

Pre op 1m 3m 6m 1yr

Stage 2 6.1 2.5 1.8 2.4 1.6
Stage 3 7.3 4.2 2.5 3 3

Table 6. showed improvement of the average pain score
from pre operation to post operation in patients
who did not have additional surgical procedure

Fig. 2 29 year-old female with underlying disease of SLE.
She had osteonecrosis of the femoral head, Stage 2
on the left side (A, B). She underwent core
decompression with bone marrow injection. Five
years later her radiograph revealed sclerotic change
without femoral head collapse (C, D).

Fig. 3 38 year-old female with steroid usage due to SLE:
A) Patient presented with osteonecrosis stage 3 of
the left hip and underwent a core decompression
with bone marrow injection. B) Five years later,
patient radiograph showed cystic formation with
sclerosis of the femoral head without further col-
lapse.

Pain reduction after surgery was observed in
the first month after surgery and maintain to at least 1
year. This may due to the reduction of bone marrow
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pressure from the procedure.
Limitation of the present study was small

number of patients.

Conclusion
The technique of core decompression with

bone marrow injection presented in the present study
yielded only fair result in stage 2 and 3 patients. New
technique should be developed for osteonecrosis of
the femoral head especially in steroid related patients.
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