
Abstract We treated 45 hips with idiopathic necrosis of
the femoral head stages I–III with core decompression.
Average age of patients was 41 (27–68) years and average
follow-up 68.9 (31–120) months. In 30 hip joints in stage
I, 29 showed no radiographic progression and a complete
remission of the changes consistent with necrosis on MRI
at the last follow-up. In 27 patients the clinical result –
based on the Harris Hip Score (HHS) assessment – was
excellent (average HHS 91.9 points). Of nine hips in stage
II, four had received a total hip arthroplasty, one had dete-
riorated to stage IV, and four were still classified as stage
II (average HHS 95 points). Of six hips in stage III, three
had received a total hip arthroplasty and three had deterio-
rated to stage IV (average HHS 73 points).

Résumé Nous avons traité 45 hanches présentant une
nécrose idiopathique de la tête fémorale de stade I–III
par décompression. L’âge moyen des malades était de 41
(27–68) ans et le temps moyen de suivi de 68,9 (31–120)
mois. Pour 30 hanches de stade I, 29 n’ont montré aucu-
ne progression radiographique au dernier recul et une
complète regressiondes des anomalies IRM. Chez 27
malades le résultat clinique était excellent (HHS moyen
91,9 points). De neuf hanches au stade II,quatre avait re-
çu une arthroplastie totale, une s’était aggravée au stade
IV et quatre étaient encore classées comme stade II
(HHS moyen 95 points). De six hanches au stade III,
trois avait reçu une arthroplastie totale et trois s’étaient
aggraveés au stade IV (HHS moyen 73 points).

Introduction

Despite growing experience with idiopathic necrosis of
the femoral head only few facts about the pathogenetic
mechanisms have been firmly established. Intraosseous

hypertension has been measured and reported, even at
early stages of the disease [1, 5, 8, 9, 11, 20, 22]. Be-
cause of the compartmental structure of the proximal fe-
mur the elevated pressure may play an important patho-
genic role. 

Without surgical treatment prognosis is poor [12, 16,
19]. The bony repair mechanisms are mostly insufficient.
Based on the pathogenetic assumption of a compartment
syndrome of the femoral head the therapeutic principle
of core decompression was established [5, 4, 2].
There is controversy in the literature about how effective
this therapeutic procedure is [5, 9, 11, 12, 13, 16, 20,
24]. The aim of this study was to assess the efficacy of
core decompression in early stages of osteonecrosis of
the femoral head.

Patients and methods

Between 1993 and 1995, 51 core decompressions in 41 patients
with idiopathic osteonecrosis of the femoral head were performed
at our institution. Thirty-nine patients (49 hips) with stage I–III
necrosis according to the classification of Association Internation-
ale de Recherche sur la Circulation Osseuse (ARCO) [14] were in-
cluded. Two patients (four hips) were lost to follow-up.

Thirty-seven patients with 45 treated hip joints were followed
clinically, radiographically, and by magnetic resonance imaging
(MRI) 68.9 (31–120) months after surgery. There were 33 men
and four women with a mean age of 41 (27–68) years at time of
surgery. Eight patients had involvement of both hips. The diagno-
sis of early necrosis of the femoral head was established on the ba-
sis of patient history, the existence of risk factors (especially visi-
ble involvement of the contralateral hip), plain radiographs, and
MRI changes. Clinical assessment was based on the level of pain
and function according to the Harris Hip Score (HHS) [6]. Radio-
graphic classification was based on the recommendations of
ARCO [14]. Preoperatively, 30 hips were classified as stage I
without demarcation of a necrotic area (bone marrow edema), nine
hips as stage II (2xIIA, 5xIIB, 2xIIC), and six hips as stage III
(1xIIIA, 4xIIIB, 1xIIIC) lesions.

Surgical technique

Core decompression was performed on all patients under general
anesthesia with the aid of an image intensifier. Using a lateral ap-
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proach, a 3 mm trocar was inserted into the greater trochanter, the
femoral neck, and head. With the aid of an 8 mm hollow trephine
a core of bone was removed under biplane image intensifier con-
trol. Care was taken not to damage the subchondral lamina of the
femoral head. After surgery patients were non-weight-bearing for
six weeks. 

Results

Stage I

At the time of last follow-up (mean 69 (31–120) months)
29 hips in ARCO stage I showed no radiographic pro-
gression and a complete remission on MRI of bone mar-
row edema (Fig. 1). Only one had deteriorated to a stage
IIIA (HHS 66 points). Our clinical assessment resulted
in 91.9 points (66–100). Twenty-seven hip joints were
classified as good or very good, and three as fair. 

Stage II

Four of nine hips with ARCO stage II showed no pro-
gression on plain radiographs and MRI (2xIIA, 2xIIB)
after a mean of 69.2 (34–92) months. All were classified
clinically as good or very good, three with complete pain
relief. The HHS improved from 79 (73–93) points preop-
eratively to 95 (86–100) points at follow-up. In one case
(stage IIB) progression led to a stage IV with an HSS of
64 points after a follow-up period of 61 months. Despite
daily pain and discomfort the patient refused to have a
total hip replacement. Four hip joints (2xIIB, 2xIIC) re-
quired a total hip arthroplasty after a mean of 46.5
(18–84) months. 

Stage III

Three of six hips (2xIIIB, 1xIIIC preoperatively) were
converted to a total hip arthroplasty after an average of
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Fig. 1 a MRI of bone marrow
edema of the femoral head
ARCO-Stage I with wide ex-
tension into the intertrochanter-
ic region. b One year after core
decompression the MRI shows
normal signal patterns without
signs of bone marrow edema or
osteonecrosis. The canal after
core decompression is still visi-
ble.



16 (14–18) months. The three remaining hips (1xIIIA,
2xIIIB) had deteriorated to stage IV (Fig. 2) after 72
(59–84) months, with a clinical outcome of 73 (44–89)
points. One patient will undergo arthroplasty; the other
two refused further surgery due to lack of severe subjec-
tive complaints. 

Discussion 

There is controversy in the literature as to the effective-
ness of core decompression in the early stages of idio-
pathic necrosis of the femoral head. In 1985 Ficat [4]
presented a series of 133 patients treated with core de-
compression, reporting that 94% of those in stage I and
82% in stage II had good clinical results. Radiographi-
cally, 87% and 67% showed good or very good results
respectively.

Tooke et al. [22] found no radiographic progression
and good clinical results in all of ten stage I hips after a
mean of 2 years. Eleven of 26 hips at stage II had deteri-
orated clinically and radiographically. More recently,
Stulberg et al. [20] presented the results of 122 hip joints
treated with core decompression. The success rate (clini-
cal success, absence of radiological progression, no fur-
ther surgical intervention) was 89% for stage I and 66%
for stage II. They observed three subtrochanteric frac-
tures in two patients. In 1995 Fairbank et al. [3] reported
on long-term results of core decompression for Ficat
stages I, II, and III of 128 femoral heads in 90 patients.
After an average follow-up of 11 years no further sur-
gery was necessary for 88% of the hips in stage I, 72%
in stage II, and 26% in stage III. More than half of the
hips had progressed radiographically by at least one Fi-
cat stage. In 1997 Powell et al. [15] presented 66%
“good-to-excellent” clinical results. In 1991 Stulberg et
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Fig. 2 a MRI of osteonecrosis
of the femoral head ARCO
Stage III B. b Six years follow-
ing core decompression MRI
shows slight progression to
ARCO stage IV osteonecrosis.



al. [21], in a prospective randomized study of 55 hips,
found a 70% clinical success rate for operatively treated
stage I hips (stage II: 71%, stage III: 73%), in contrast to
20% clinical success for conservatively treated stage I
hips (stage II: 0%, stage III: 10%). Simank et al. [18] re-
ported on 94 core decompressions with significantly bet-
ter survival probability for hips with preoperative Stein-
berg stages 0, I, and II compared to stages III, IV, and V. 

Other authors could not confirm these excellent re-
sults. Camp and Colwell [1] reported on 31 patients with
40 core decompressions with 60% clinical or radiologi-
cal progression after an average follow-up of 18 months.
Hopson and Siverhus [7] had similar results in 17 pa-
tients (20 hip joints) with 60% classified as failures.
Both authors described core decompression as a relative-
ly ineffective procedure accompanied by a high risk of
intra- or postoperative fractures (5% to 15%). They also
believed that functional exploration of bone (pressure
measurement, stress tests, and venography) was of little
diagnostic help. 

In 1995 Koo et al. [10] presented a randomized trial
on 37 hips with early stages of osteonecrosis. Eighteen
were assigned to core decompression group and 19 to
conservative treatment. At a minimum follow-up of 24
months 78% of the core decompressed hips and 79% of
the nonoperated hips developed collapse of the femoral
head. In 1996 Markel et al. [12] found a clinical success
rate of 45.5% in Ficat stage I, 37.5% in stage IIA, 14.3%
in stage IIB, and 25% in stage III. 

Saito et al. [16] reported 47% poor clinical and 53%
poor radiological results for 17 stage I hip joints. They
believed that core decompression is more of a diagnostic
than a therapeutic aid and that any therapeutic effect is
achieved at the expense of reduction of the mechanical
load-bearing capacity of the femoral head. Learmonth et
al. [11] shared the view that once necrosis has appeared
core decompression does not essentially influence the
course of the disease. They reported on 12 hips in stage I
with 58% clinical and 75% radiographic progression,

and 29 hips in stage II with 76% clinical and 86% radio-
graphic progression. 

Yoon et al. [24] retrospectively reported results of 39
core decompressions. They found two failures in 14 pre-
operatively mild cases, four failures in seven moderate
cases, and 16 failures out of 19 severe cases.

Despite these pessimistic reports the prognosis of the
natural history of the disease or the results of conserva-
tive treatment are clearly worse than the worst published
results of core decompression. Clear differences can be
identified in the patient samples of the various studies
published in terms of age, sex, particular primary dis-
ease, and risk factors, especially in those associated with
corticoid-induced necrosis. The techniques used for core
decompression are not always identical, and different di-
agnostic criteria are used to establish the presence of
femoral head necrosis. Nevertheless, all these factors on-
ly partly explain the discrepancies between the various
published results. 

Our own results – 90% clinical and 96.7% MRI suc-
cess at stage I, and 44.4% good clinical and radiographic
results at stage II, justify the recommendation to use core
decompression as treatment of choice in early stages of
femoral head necrosis. 

Paying attention to appropriate surgical technique we
consider this procedure to be without significant risk. In
our series we encountered no severe complications, espe-
cially no postoperative femoral fractures. We saw only
one postoperative crural vein thrombosis, which took a
favorable course. 

Core decompression as a part of Ficat’s “functional
exploration of bone” [4] has lost its importance since
MRI became the “gold standard” in diagnosing early
stages of the disease. Our MRI-controlled study shows
prognostic differences, especially in early stages of os-
teonecrosis, as has been published by other investigators
[17, 23, 24]. In these early stages the differentiation be-
tween bone marrow edema syndrome and early stages of
osteonecrosis is only possible using MRI. Therefore, we
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Table 1 ARCO classification

Stage 0 Stage I Stage II Stage III Stage IV 
Initial Reversible early Irreversible early Transitional Late

Imaging All negative Radiography and CT – Radiography and CT – Radiography and CT – Radiography, CT, and 
methods negative; MRI or scan – unspecific subchondral subchondral fracture line MRI – narrowing of 

unspecific signal or changes; MRI – ± flattening of femoral joint cavity, signs of 
accumulation typical necrotic area; head; MRI – unspecific secondary osteoarthritis,

scan – “hot spot” or signal; scan – eventual eventual acetabular 
specific “cold in hot spot” “hot in hot spot” participation; scan – 

“hot spot”
Localization None A: medial, B: central, A: medial, B: central, A: medial, B: central, None
of necrosis C: lateral C: lateral C: lateral
Size of None A: small (<15%), A: small (<15%), None None
necrosis B: moderate (15–30%). B: moderate (15–30%), 

C: large (>30%) C: large (>30%)
Subchondral None None None A: minimal (<2 mm), None
fracture/ B: moderate (2–4 mm), 
flattening of C: maximal (>4 mm)
femoral head



recommend using the ARCO classification (Table 1), as
it takes into account radiographic, CT, MRI, and bone
scan aspects, as well as size and localization of the le-
sion. Based on these criteria core decompression is our
treatment of choice in cases with ARCO stage I osteone-
crosis of the femoral head and those cases of ARCO
stage II with medially or centrally located lesions small-
er than 30%. In more advanced cases core decompres-
sion reduces pain for only a short period. Total hip re-
placement has to be considered, especially in stage IIC
and III lesions with more extended necrotic areas.
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