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Abstract

Background: Legg-Calve´-Perthes disease is a juvenile idiopathic osteonecrosis in which the blood supply of femoral head 
is not sufficient and the bone dies provisionally. The aim of this study is to evaluate outcome of Femoral osteotomy in children 
with LCPD in our University Hospital.

Methods: In a descriptive analytic study, between 2008 and 2013, patients with the diagnosis of Legg-Calve’-Perthes con-
firmed with lateral pillar classification of B and B/C were entered  and patients were encouraged to come to an outpatient 
clinic for follow-up. Descriptive analysis of the demographics was performed and relation between variables was tested using 
a two-sided Student’s t test with statistical significance set at 0.05.

Results: Mean age of patients was 9±1.3 years, with the range of 4 to 12 years old. 25 patients (86.2%) were male and 4 
patients (13.4%) female. There was no positive family history in patients. 17 patients (58.6%) had history of trauma. Dura-
tion of symptom presentation was 7±6.3 months, with the range of 3 to 36 months. In 20 of patients (69%) left hip and in 12 
(41.4%) right hip was involved.  There was significant relation between femoral head asymmetry, trochanter enlargement 
(P=0.04), acetabolum changes (P<0.001), femoral neck shortening (P<0.001). There was no relation between age (P=0.28) 
and duration of disease (P=0.8) with femoral neck shortening.

Conclusion: Intertrochanteric osteotomy led to improvement in pain, limping and increased range of motion. Subluxation 
before surgery is one of the criteria, which could influence further prognosis. Acetabulum changes and femoral neck shorten-
ing are two factors seriously affect hip ROM.
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Introduction

Legg-Calve´-Perthes disease is a juvenile idiopathic os-
teonecrosis in which the blood supply of femoral head 
is not sufficient and the bone dies provisionally (1). 

It is a major precipitant of premature osteoarthritis of the 
hip, and frequently necessitates hip replacement in early 
adulthood. Also this may lead to irritability of the hip joint 
and, depending on the severity, deformation of the head 
of the femur (2). It is one of the most common, but most 
poorly understood, disorders encountered by pediatric or-
thopedic surgeons. Legg-Calve´-Perthes disease occurs pri-
marily in boys between 4 and 8 years old and has been as-
sociated with socioeconomic disadvantage in a number of 
small hospital-based studies. Incidence differs in different 
countries and is also dependant on race (10.8 per 100,000 
Caucasian, 0.45 Negroid children) (3). The incidence of  
Legg-Calve´-Perthes disease is particularly high in the UK, 
the Faroe Islands, and Norway. While incidence rates vary 
considerably between countries, there is also significant 
variation within countries and even within regions (4, 5).

Theories on the etiology of Legg-Calve-Perthes disease 
include exposure to tobacco smoke, hyperactivity, an un-
determined coagulopathy, and dietary deficiencies. The 
disease mechanism is uncertain but is likely to be multi-
factorial and may be of genetic or deprivation influence. 
None of these theories has been satisfactorily resolved (6). 
The only consistent finding is that affected children have 
disproportionate skeletal growth, with short hands and 
feet relative to the head and trunk size (7). This growth 
abnormality remains after controlling for deprivation sta-
tus, which suggests that it is a true growth abnormality 
among affected children, and not simply an associated ef-
fect of deprivation. Problems associated with LCPD include 
decreased hip joint range of motion, especially abduction, 
and alternation in the growth of femoral bone which may 
lead to pain while walking. Long term outcomes include 
instability or reduced range of motion of the hip joint and 
increased incidence of osteoarthritis (8).

A variety of treatment methods are used in  Legg-Calve´-
Perthes disease to maintain hip joint range of motion and 
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aim to relieve clinical symptoms (especially pain) and con-
tain the hip joint. Treatments may be classified as opera-
tive and nonoperative methods. Treatment of Legg–Calve-
Perthes disease in older children with greater involvement 
of the femoral head remains uncertain. Innominate, femo-
ral or combined osteotomies are generally providing more 
coverage of the femoral head by the acetabulum with the 
objective of achieving a more spherical head and congru-
ent joint.

In the 1980s, operative methods (femoral and innomi-
nate osteotomy) to offer containment became more pop-
ular for these patient groups. Advocates of femoral varus 
osteotomy reported 70–90% satisfactory results. Limited 
studies compare conservative treatment regime(s) with 
femoral varus osteotomy and report variable results (9).

The aim of this study was to evaluate outcome of femoral 
osteotomy in children with LCPD in Mashhad.

 
Materials and Methods
Study population

In a descriptive analytic study, between 2008 and 2013, 
patients with Legg-Calve´-Perthes at department of or-
thopedic surgery in Imam Reza Hospital, Mashhad, Iran,  
diagnosis were entered. Our criteria for operation was 
patient with lateral pillar calcification of B and B/C bor-
der and age of more than 8 years old or not responding to 
conservative treatment.  After obtaining approval of ethic 
committee of Mashhad University of Medical Sciences, 30 

patients, and 34 effected hips were selected. 13.3% of cas-
es were bilateral. In order to avoid a reporting bias caused 
by consideration of bilateral presentations, patients with 
bilateral hip involvement were considered as one patient, 
and the function of the worst hip was evaluated.

 Operative Technique 
Varus femoral osteotomy was performed with lateral 

approach in supine position. Osteotomy was done at the 
lesser trochanter level in such a way that the greater tro-
chanteric apophysis did not disturb.  Plate was used for 
internal fixation. Surgical aim was to achieve a neck-shaft 
angle of 110 to 115 degrees to confirm the femoral head is 
centered concentrically in the acetabulum. Six weeks spi-
ca casting was performed in all patients as part of stand-
ard postoperative treatment after surgery. After this pe-
riod, partial weight bearing was allowed until osteotomy 
united (10) (Figure 1).

Radiography
As the primary radiologic outcome parameter, most 

recent anteroposterior and frog-leg lateral radiographs 
were reviewed. The parameters which were evaluated in-
clude: flattening of femoral head, acetabular changes, fem-
oral neck shortening, trochanter enlargement, abnormal 
femoral neck angel and femoral head enlargement. Os-
teoarthritis signs were considered as secondary outcome 
parameter (11). Radiologic evaluation was performed by 
a experienced radiologist. 

Clinical parameters
Prior to follow-up, the study was explained and informed 

consent obtained from parents.  Criteria such as de-
mograghic data, pain (according to VAS), Limb shortening, 
any range of motion limitation, limping, trendelenberg 
test were evaluated before and after surgery.

 
Statistical analysis 

SPSS 11.5 was applied for statistical analysis. Descriptive 
analysis of the demographics was performed. Relation be-
tween variables was tested using a two-sided Student’s t 
test with statistical significance set at 0.05.

Table 1. Clinical parameter

Surgery P value

Before After

VAS score 7.3 2.8 <0.05

Limited ROM 100% 7(24.1%) <0.05

Subluxation 24.1% 13.8% <0.05

Limb shortening 55.2% 51.7% >0.05

Limping 96.6% 24.1% <0.05

Positive Trendelenberg Test 17.2% 17.2% 1

Figure 1. A 9-year-old boy with left hip presented with 4 months history of pain and limping.
A: Left hip involvement with Legg-Calve´-Perthes disease, Lateral pillar B
B: Post-operative X-ray, Intertrochantric Osteotomy and plating
C: One year follow-up x-ray
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Results
Mean age of patients at the beginning of the study was 

9±1.3 years, with the range of 4 and 12 years old. 25 pa-
tients (86.2%) were male and 4 patients (13.4%) were 
female. There was no positive family history in patients. 
17 patients (58.6%) had history of trauma. Duration of 
symptom presentation was 7±6.3 months, with the range 
of 3 and 36 months. In 20 of patients (69%) left hip and in 
12 (41.4%) right hip was involved. 

In Table 1 clinical parameter was showed before and af-
ter surgery. 

Various radiologic signs was appeared in patients such 
as: flattening of femoral head in 6 patients (20.7%), ace-
tabular changes in 4 patients (13.8%), femoral neck short-
ening in 10 patients (34.5%), trochanter enlargement in 
6 patients (20.7%), abnormal femoral neck angel in 22 
patients (75.9%) and femoral head enlargement in 8 pa-
tients (27.6%). 

There was significant relation between trauma history 
and femoral head enlargement (P=0.01). 

There was significant relation between limited range 
of motion after surgery, limping after surgery (P<0.01), 
positive trendelenberg (P=0.02), acetabulom changes 
(P=0.04) and femoral neck shortening (P=0.01). 

There was significant relation between subluxation 
before surgery, limping after surgery (P<0.01), positive 
trendelenbedrg test (P<0.001), femoral neck shortening 
(P=0.01), limping (P=0.01), femoral head enlargement 
(P=0.04), positive trendelenburg (P=0.02) and acetabu-
lom changes (P<0.001). 

  There was significant relation between femoral head 
asymmetry, trochanter enlargement (P=0.04), acetabolum 
changes (P<0.001), femoral neck shortening (P<0.001). 
There was no relation between age (P=0.28) and duration 
of disease (P=0.8) with femoral neck shortening.  

Discussion
Legg-Calve-Perthes disease has no clear etiologic expla-

nation. Management of LCPD is difficult in older children 
and in condition associated with arthicular stiffness. 

In our study 20 of patients (69%) left hip and in 12 
(41.4%) right hip was involved. In Wagenaar study in-
volvement ratio in both sides was the same (12). Besides, 
intrtrochantric varus femoral osteotomy did not show 
better outcome as compared to conservative treatment 
(prolonged traction in abduction). 

Legg-Calv´e-Perthes disease prognosis and treatment 
indications recently have been delineated with consid-
eration of patient age and the severity of femoral head 
involvement. 

In our study acetabulom changes (P=0.04) and femoral 
neck shortening (P=0.01) had a direct relation with range 
of motion. 

Hailer showed that Patients with LCPD are at a high-
er risk of traumatic injuries, in our study 17 patients 
(58.6%) had history of trauma (13). Problems associated 
with  Legg-Calve´-Perthes disease are decreased hip joint 
range of motion particularly abduction, this condition 

might lead to increased incidence of osteoarthritis, and 
growth problems of femoral bone which might induce 
pain in walking (14). Long term outcomes include insta-
bility or reduced range of motion of the hip joint. There 
are different treatment methods in  Legg-Calve´-Perthes 
disease which could maintain hip joint range of motion 
and improve clinical symptoms (15). Treatments may be 
divided into surgical and non-operative. There are various 
treatment modalities in different countries in a way that 
making a decision about comparison of the outcome of 
different treatment methods might be difficult (16).

Our result revealed that 25 patients (86.2%) were male 
and 4 patients (13.4%) were female. Females with  Legg-
Calve´-Perthes disease have a worse prognosis than males 
and females with  Legg-Calve´-Perthes disease suffer from 
more severe disease and may be more susceptible to com-
plications (17).

In our study duration of symptom presentation was 
7±6.3 months, with the range of 3 and 36 months. Regard-
ing to Stulberg assessments, skeletal maturity and epi-
physeal plate injury should evaluate, because it may lead 
to deformity at the time of skeletal growth (18). Unfortu-
nately, it is impossible to avoid the degenerative modifi-
cations, which is the conclusive treatment aim of  Legg-
Calve´-Perthes disease, when damage to the growth plate 
of the femoral head is connived, might lead to secondary 
changes (19).

There were some limitation in our study. The number of 
patients was limited only to 29 ones. Descriptive studies 
like ours have a retrospective nature and although follow 
up was performed by a single surgeon, all patients were 
not operated by the same surgeon, too. 

On the other hand sample size was very small in this 
study and the surgery outcome might not be the reflex of 
surgery outcome in all patients with  Legg-Calve´-Perthes 
disease in our community.

One other limitation of this study was that the age at 
surgical intervention in patients varied which might had 
a dramatic influence on disease presentation and the out-
come.

According to our study, Intrtrochantric Varus Femoral 
Osteotomy is an acceptable method for management of 
patients with Legg-Calve-Perthes disease. This surgery 
led to decrease in pain, limping and increase range of 
motion. Subluxation before surgery is one of the criteria, 
which could influence prognosis. Acetabulom changes 
and femoral neck shortening are two factor seriously ef-
fect hip range of motion. 
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