
S

O

W
s
E
a

H
H

I

a

A

R

A

A

K

C

F

F

n

F

T

s

h
2
u

r e v b r a s o r t o p . 2 0 1 8;5 3(5):537–542

OCIEDADE  BRASILEIRA  DE
ORTOPEDIA E TRAUMATOLOGIA

www.rbo.org .br

riginal Article

hat  is the  role  of  core  decompression  in the early
tages of  osteonecrosis  of the femoral  head?
valuation of  the surgical  result  by  functional  score
nd radiological  follow-up�

elder de Souza Miyahara ∗, Bruno Berbert Rosa, Fabio Yuiti Hirata,
enrique  de Melo Campos Gurgel, Leandro Ejnisman, José Ricardo Negreiros Vicente

nstituto de Ortopedia e Traumatologia, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brazil

 r  t  i  c  l  e  i  n  f  o

rticle history:

eceived 8 June 2017

ccepted 20 July 2017

vailable online 2 August 2018

eywords:

ore decompression

emur head necrosis/pathology

emur head

ecrosis/physiopathology

emur head necrosis/diagnosis

reatment outcome

a  b  s  t  r  a  c  t

Objectives: This study is aimed at evaluating whether core decompression of the femoral

head in the early stages of femoral head osteonecrosis improves patients’ subjective per-

ception of pain and avoids the progression of the disease to a femoral head collapse and a

final  indication of total hip arthroplasty.

Methods: Eighteen patients (30 hips) in the early stages of the disease (Ficat and Arlet 1

and 2A) were evaluated through clinical, radiological, risk factor maintenance, and by the

functional Merle D’Aubigné, and Postel score before and after core decompression of the

femoral head.

Results: There was an improvement of symptoms up to the sixth month in 83.3% of the hips

evaluated through the Merle D’Aubigné and Postel score. However, 73.3% of the cases evolved

with femoral head collapse, and in 50%, total hip arthroplasty was  indicated regardless of

whether or not the risk factors were maintained.

Conclusions: Core decompression of the femoral head improves patients’ pain early in the

initial stages of the pathology. However, it does not alter the prognosis and the ultimate

indication of total hip arthroplasty in the final stages of the disease.
©  2018 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
� Study conducted at Grupo de Quadril, Instituto de Ortopedia e Traumatologia, Hospital das Clínicas, Faculdade de Medicina, Univer-
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Qual  o  papel  da  descompressão  simples  em  estágios  precoces  na
osteonecrose  da  cabeça femoral?  Avaliação  do  resultado  cirúrgico  por
meio  de  escore  funcional  e  acompanhamento  radiológico
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fêmur/diagnóstico

Resultado do tratamento

r  e  s  u  m  o

Objetivos: O presente estudo tem como objetivo avaliar se a descompressão simples da

cabeça  femoral nos estágios iniciais da osteonecrose da cabeça femoral melhora a percepção

subjetiva da dor dos pacientes e se evita a progressão da doença para o colapso da cabeça

femoral e a indicação final de artroplastia total do quadril.

Métodos: Foram avaliados 18 pacientes (30 quadris) em estágios iniciais da doença (Ficat

e  Arlet 1 e 2A) por critérios clínicos, radiológicos, manutenção dos fatores de risco e pela

escala funcional de Merle D’Aubigné e Postel antes e após a descompressão simples da

cabeça  femoral.

Resultados: Houve melhoria dos sintomas precocemente (até o sexto mês) em 83,3% dos

quadris avaliados pela escala de Merle D’Aubigné e Postel. No entanto, 73,3% dos casos

evoluíram com colapso da cabeça femoral e em 50% deles foi indicada artroplastia total do

quadril, independentemente da manutenção ou não dos fatores de risco.

Conclusões: A descompressão simples da cabeça femoral melhora a dor dos pacientes preco-

cemente nos estágios iniciais da patologia. Entretanto, não altera o prognóstico da doença

e  a indicação final de artroplastia total do quadril nos estágios finais da doença.

©  2018 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Este é um artigo Open Access sob uma licença CC BY-NC-ND (http://
Introduction

Avascular osteonecrosis of the femoral head is a multifactorial
condition whose pathophysiology is not very well defined.1–3

Numerous studies have been described to try to elucidate the
pathology and prognosis of this disease, without much suc-
cess.

It is a common finding in orthopedic practice, especially
among hip specialists. The most affected age group comprises
adults between the third and fifth decade of life; this condi-
tion has an evolving character, accounting for 5–18% of all
total hip arthroplasty (THA) surgeries. Its main known eti-
ologies are corticosteroid and alcohol use, trauma sequelae,
and coagulation diseases; it is also commonly observed in
patients with human immunodeficiency virus (HIV), systemic
lupus erythematosus, and in those who have undergone organ
transplantation and are using immunosuppressants.4 All fac-
tors lead to the trade of bone remodeling for bone resorption,
which culminates in femoral head collapse.

The treatment of this pathology is not yet a consensus in
the literature, but the majority of the studies decide treat-
ment based on the presence or absence of collapse of the
femoral head. In the early stages of the disease, when col-
lapse has not yet occurred (classification Ficat and Arlet 1
and 2), one of the suggested treatments is the decompres-
sion of the necrotized area, with or without graft replacement,
which may or may not be vascularized.5–15 This treatment can
improve symptoms in up to 80% of cases, and is an attempt

to delay disease progression. In these cases, the presence or
absence of edema in magnetic resonance imaging (MRI) is not
well correlated to symptom improvement.16 More conserva-
tive authors indicate the use of anticoagulants for preventing
creativecommons.org/licenses/by-nc-nd/4.0/).

disease progression and avoiding a surgical procedure, which
also presents positive results.17–19 Other studies assessed the
efficacy of bisphosphonates in the prevention of femoral head
collapse, with unsatisfactory results.20

The primary objective of the present study is to check
whether there was any change in patients’ subjective percep-
tion of pain after the procedure.

The secondary objective was to compare symptom
improvement or worsening among the osteonecrosis classi-
fications and to verify whether the radiological progression
of the disease and the Merle D’Aubigné and Postel functional
score21 are associated with the assessed traits, mainly the
persistence of risk factors.

Methods

The present study consists of a series of cases that is aimed
at reporting the clinical and radiological results of cases of
avascular osteonecrosis of the femoral head, regardless of eti-
ology, treated with core decompression of the necrotic area.
The present study was approved by the Ethics Committee (No.
2071224), and all patients signed an informed consent form.

All patients with osteonecrosis of the femoral head who
had undergone core decompression within the last five years
were included in the study. Patients who refused to partici-
pate, those with initial femoral head collapse (Ficat and Arlet
stages 2 B, 3, and 4), those who did not have an adequate post-
operative follow-up, and those who died of causes not related

to this condition were excluded.

The protocol for core decompression of the femoral head
consisted of placing the patient in a supine position on a
radiolucent orthopedic surgical table and inserting a 2.5-mm

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – Positioning the guidewire in the femoral neck,
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oward the necrotic area.

uidewire into the femoral neck to the necrotic area, as iden-
ified on MRI, aided by fluoroscopy, and drilling the necrotic
rea with a cannulated 10-mm trephine, without graft replace-
ent of any sort (Fig. 1). All patients in the postoperative

eriod underwent the same rehabilitation protocol: no weight-
earing on the operated limb for three weeks, partial for
nother three weeks; after six weeks, total weight-bearing was
ermitted; pain was managed with simple analgesic and non-
teroidal anti-inflammatory drugs (NSAIDs) for 7 days, except
n cases of contraindications.

The preoperative criteria were gender, age, osteonecrosis
tiology, Ficat and Arlet stage, and Merle D’Aubigné and Postel
unctional score.

The postoperative criteria assessed in the present study
ere the subjective response of symptom improvement in

he sixth postoperative month; hip joint pain was the main
omplaint assessed, and satisfaction with the surgery was
easured in relation to pain. The mean follow-up time was

.53 months. Post-maintenance of the etiologic factor, time
ntil symptom improvement, radiological progression of the
isease, and indication for THA (endpoint) were also evalu-
ted.

tatistical  analysis

fter patient selection, 18 patients (30 hips) submitted to

ore decompression of the osteonecrotic area of the femoral
ead were evaluated. In 12 of them, simultaneous bilateral

esions were observed, occurring in the early stages of the
isease (Ficat and Arlet 1 and 2A); bilateral decompression
;5 3(5):537–542 539

in a single surgical moment was indicated. In the others,
unilateral decompression was indicated. The patients were
categorized according to the radiological classification and
causes of osteonecrosis (14 patients had a secondary cause
– nine used corticosteroids, four had HIV, one had sickle cell
anemia, and four patients had an idiopathic etiology).

The quantitative characteristics of the groups were
described with summary measures (mean, standard devi-
ation, median, and minimum and maximum), and the
qualitative variables were described using absolute and rel-
ative frequencies.22 The pain score was described according
to the osteonecrosis classification and the moment of evalu-
ation; it was compared with the classifications and moments
using generalized estimation with an interchangeable correla-
tion matrix between the moments of evaluation, with Poisson
marginal distribution and the identity link function.23 Femoral
head collapses were described according to the characteristics
of interest and the association with bivariate logistic regres-
sions was studied.24 The change in the pain score between the
assessment periods (final–initial) was recorded; the changes
were described according to the persistence of risk factors.
The alterations in the Merle D’Aubigné and Postel scores were
compared between cases with and without persistence of risk
factors using the Mann–Whitney test.22

A 5% significance level was adopted.

Results

The results are presented in tables that describe the character-
istics of the patients, the Merle D’Aubigné and Postel scores,
and the presence or absence of femoral head collapse and the
indication for THA (Tables 1 and 2).

Table 2 shows that there was a difference in the
Merle D’Aubigné and Postel functional score only between
the moments of evaluation (p < 0.001), regardless of the
osteonecrosis classification; i.e.,  in general, in the sixth post-
operative month, patients presented functional improvement
compared to the preoperative period, but no difference was
observed regarding the preoperative Ficat and Arlet score. The
mean evolution of the Merle D’Aubigné and Postel functional
score during the moments was statistically similar between
the classifications (p = 0.497), and no difference between was
observed the classifications (p = 0.157).

Table 3 showed an early improvement of the symptoms; it
was observed that femoral head collapse directly influenced
the indication of THA (p = 0.030). This result was observed after
bivariate logistic regression. The persistence of risk factors
(use of corticosteroids and other pathologies) was not statis-
tically significant as a predisposing factor to functional score
deterioration (Table 4) or radiological progression.

Table 4 indicates that there was no difference in the Merle
D’Aubigné and Postel alterations between cases with and
without persistence of risk factors (p = 0.325).
Discussion

Osteonecrosis is a condition of multifactorial and exten-
sive etiology, which hinders the definition of a single and
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Table 1 – Description of the characteristics of the
patients and the evaluated cases.

Variable Description

Age (years), mean ± SD 43.6 ± 11.8

Gender – n (%)
Female 7 (38.9)
Male 11 (61.1)

Side, n (%)
Right 14 (46.7)
Left 16 (53.3)

Ficat and Arlet, n (%)
1 11 (36.7)
2A 19 (63.3)

Early symptomatic improvement, n (%)
No 5 (16.7)
Yes 25 (83.3)

THA indication, n (%)
No 15 (50)
Yes 15 (50)

Persistence of risk factor, n (%)
No 12 (40)
Yes 18 (60)

Head collapse, n (%)
No 8 (26.7)
Yes 22 (73.3)

Merle d’Aubigne and Postel (pre)
Mean ± SD 10.4 ± 2.4
Median (min; max) 10 (7; 16)

Merle d’Aubigne and Postel (6 months)

a mean time until THA indication of 1.13 years after femoral
Mean ± SD 13.9 ± 2.2
Median (min; max) 14 (10; 18)

standardized treatment. The number of factors that impact
this condition and its progressive characteristic have fos-
tered the use of several techniques aiming at improving early
symptoms and the progression of the bone pathology. These
multifactorial aspects make it difficult to conduct an unbi-
ased study with statistically significant results. This condition
continues to be underdiagnosed in its initial phase; if an
early diagnosis is made, decompression is a possible treat-

ment option. If the diagnosis is made in advanced stages, with
established femoral head collapse, the indicated treatment
is THA.

Table 2 – Description of the Merle D’Aubigné and Postel scores 

classification, and comparative test results.

Merle d’Aubigne and Postel Ficat and Arlet 

1 (n = 11) 2A (n = 19)

Pre
Mean ± SD 11.7 ± 2.9 9.7 ± 1.7
Median (min; max) 12 (8; 16) 10 (7; 13)

6 months
Mean ± SD 14.5 ± 2.3 13.6 ± 2.1
Median (min; max) 14 (11; 18) 14 (10; 18)

Generalized estimating equations with Poisson distribution.
1 8;5 3(5):537–542

This study was aimed at analyzing the characteristics of
patients who underwent decompression in the last two years;
all procedures were performed in the same way (guidewire
placement in the femoral neck with fluoroscopic aid and
drilling with a cannulated burr in the necrotic area). The
authors believe that the symptoms may be related to the
presence of bone edema, which was observed in all cases sub-
mitted to the procedure.25 A significant improvement of the
patients’ early symptoms was observed in 83.3% of decom-
pressed hips.

The score used for the evaluation of preoperative and
postoperative pain did not present statistically significant
alterations after six months, which indicates that the decom-
pression treatment improves the early pain symptomatology,
but does not alter the disease prognosis. This has been a
challenge for hip surgeons, who have used new techniques
associated with core decompression, such as the use of vas-
cularized or non vascularized grafts,26–28 stem cell injection,29

shock waves, and anticoagulant drugs.30 Moreover, various
techniques have been described using different types of drills
and number of drillings. The results have been similar, with
initial symptom improvement that does not influence disease
progression.

The present study has some limitations that should be
highlighted: the ideal would be to isolate a single risk fac-
tor and perform a long-term follow-up, in order to determine
whether a specific treatment is effective, both for symptoms
and for altering the natural course of the disease. Although
all lesions were observed in the femoral head loading area,
it was not possible to quantify the extent of the necrotic
area and to correlate that finding with the prognosis. Further-
more,  the presence of a conservative treatment control group
would have contributed to clarifying the actual efficacy of core
decompression of the femoral head.

As this was a retrospective study, with a survey of medical
records of previously operated cases, both the creation of a
control group and the analysis of a single risk factor were not
possible.

The normal course of the disease, which leads to femoral
head collapse, was observed in 73.3% of the cases; 50% of the
cases presented THA indication due to pain complaints, with
head core decompression. Similarly to studies conducted in
other centers, even with decompression, the observed out-
come was the natural progression of the disease in most cases.

in each moment and according to the osteonecrosis

P Classification P Moment P Hospitalization

0.157 <0.001  0.497
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Table 3 – Description of femoral head collapse according to the characteristics of interest and result of association
analyses.

Variable Head collapse OR CI (95%) p

No (n = 8) Yes (n = 22) Inferior Superior

Ficat and Arlet, n (%) 0.088
1 5 (45.5) 6 (54.5) 1.00
2A 3 (15.8) 16 (84.2) 4.44 0.80 24.61

Early improvement of symptoms, n (%) 0.466
No 2 (40) 3 (60) 1.00
Yes 6 (24) 19 (76) 2.11 0.28 15.77

Indication of THA, n (%) 0.030
No 7 (46.7) 8 (53.3) 1.00
Yes 1 (6.7) 14 (93.3) 12.25 1.27 118.36

Persistence of risk factor, n (%) 0.866
No 3 (25) 9 (75) 1.00
Yes 5 (27.8) 13 (72.2) 0.87
Alteration in the Merle d’Aubigne and Postel 1.20 0.90 1.59 0.210
Mean ± SD 2.4 ± 3.2 3.9 ± 2.7
Median (min; max) 3 (−4; 5) 4 (−2; 7)

Multivariate logistic regression.

Table 4 – Description of changes in pain scores (Merle
D’Aubigné and Postel) according to persistence of the
risk factors and result of the comparative test.

Persistence of risk factor p

No (n = 12) Yes (n = 18)

Alteration in the Merle d’Aubigne
and Postel

0.325

Mean ± SD 4 ± 2.6 3.1 ± 3
Median (min; max) 5 (−1; 7) 4 (−4; 6)
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2015;28(6):562–6.
Mann–Whitney test.

onclusion

ore decompression of the femoral head aids in the painful
ymptomatology in the short-term but does not appear to alter
he progression of the bone lesion.

More  studies are needed to determine the best type of
reatment in the early stages of the disease, always with the
ltimate goal of avoiding arthroplasty in young patients.
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