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Abstract Perthes’  disease is an idiopathic avascular necrosis of the proximal femoral 
epiphysis in children. Plain radiograph is the main diagnosis tool and is also used to 
classify the phase and the extent  of the disease. Although it  is a self-limited condit ion 
and its natural history is often benign, there are several factors that  can worsen prognosis. 
Those factors are age, extent  of the disease and some radiological signs and are useful to 
identify patients who will beneit the most from treatment. Adequate containment of the 
femoral head within the acetabulum result ing in a more spherical and congruous j oint  is 
the main goal of treatment, which is based mainly on surgical techniques, such as femoral 
or acetabular osteotomies. It  has been shown that  orthopaedic containment  methods, 
like abduct ion orthosis, have not  achieved bet ter results.
© 2011 SECOT. Published by Elsevier España, S.L. All rights reserved.
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Enfermedad de Legg-Calvé-Perthes

Resumen La enfermedad de Perthes es una necrosis isquémica idiopática de la epíisis 
femoral proximal en niños. La prueba diagnóstica más utilizada es la radiografía simple, 
que además permite clasiicar la enfermedad en función de su evolución y de su exten-
sión. Aunque su historia natural, autolimitada en el tiempo, es generalmente benigna, 
existen una serie de factores asociados a un pronóst ico menos favorable. Estos factores 
son la edad, la extensión de la enfermedad y determinados signos radiológicos, y deinen 
a aquellos pacientes que más se van a beneiciar del tratamiento. La contención de la 
cabeza femoral en el acetábulo para permitir un óptimo remodelado de la misma es el 
objetivo del tratamiento que actualmente se basa en métodos quirúrgicos como las os-
teotomías femorales o acetabulares. Los métodos de contención ortopédicos como las 
ortesis de abducción no han demost rado obtener mej ores resultados.
© 2011 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Introduction

Legg-Calvé-Perthes disease consists of an avascular necrosis 
of the proximal femoral epiphysis of unknown aet iology in a 
child’s skeleton. It  was described simultaneously and 
independently by Legg, Calvé, and Perthes in the irst 
decade of the twent ieth century.1 For some years, it  was 
believed to be an infect ious process, but  it  was Perthes who 
inally described the histological features of the disease, 
which led to it  becoming known as “ j uvenile deforming 
osteochondrit is.” 2 It  is a self-limited process that  evolves 
over t ime in dif ferent  stages. All pat ients will reach the 
phase of healing through re-ossiication and remodelling of 
the necrosed epiphysis, but  not  all of them will form a 
spherical, covered, and congruent  hip. The orthopaedic 
surgeon’s role lies in knowing how to recognize those cases 
at  risk for an adverse prognosis and in act ing to alter the 
course of the disease. 

Epidemiology

Perthes disease usually appears in the irst decade of life, 
although cases in adolescence have also been described.3,4 
Depending on geographical region, it s annual incidence 
varies from 0.2 to 29.4 per 100,000 inhabitants between 0 
and 14 years of age. A higher incidence has been observed 
in the Caucasian race; it  is less common among Asians and 
rare in individuals of the Negro race.5,6 It  is 3 t imes more 
common in boys than in girls, and although most  of the t ime 
it  presents as unilateral,  it  can affect  both hips in up to 14% 
of cases.3,7,8

Aetiology

The speciic cause of the disease remains a mystery. There 
are various theories based on the part icular factors that  are 
associated with this disorder. Some authors argue a 
nut rit ional or environmental origin based on the observat ion 
that  there is a higher incidence of the disease in more 
impoverished geographical areas.7,9 There are also 
anthropometric differences among the children aflicted 
with this disease, for they typically present  with a delay in 
skeletal age compared to chronological age. Another 
observat ion is that  there is a higher incidence of low birth 
weight among these children and that they are signiicantly 
shorter at  birth.3,9-11

The fact  that  the pathophysiological phenomenon that  
occurs is an avascular necrosis has led some researchers to 
look for a vascular aetiology. Some have attempted to ind 
an associat ion with certain hypercoagulable states, such as 
the presence of Leiden factor 5 or a protein S or C deiciency, 
but  the results of these studies are cont radictory.12,13 Other 
authors have observed an associat ion with factors that  
reduce the oxygen supply, such as the mother using tobacco 
during the pregnancy.14 For some years, t ransitory synovit is 
of the hip has been considered a possible causat ive factor 
because of the damage to epiphyseal vessels result ing from 
the increased int ra-art icular pressure. This theory has not  
been conirmed, however, and it is currently thought that 

what  occurs is a synovial irritat ion secondary to the 
epiphyseal necrosis.15,16

Finally, a connect ion has also been found with certain 
behavioural disorders, such as Attention Deicit Disorder, 
and with urogenital changes and delays in the ossiication of 
posterior lumbosacral elements.17-19

Symptoms

The symptomatology is very similar to that  of t ransitory 
synovit is of the hip. It  usually appears spontaneously as a 
pain in the hip, thigh, or knee, often accompanied by a limp, 
with no associated fever. On physical examinat ion, a 
contracture of the adductor musculature may be found, 
which manifests as a more or less signiicant limitation in hip 
abduction. There may also be a lexion contracture and a 
limitation of internal rotation. The pain may subside briely 
with the administration of non-steroidal anti-inlammatories, 
but  it  reappears and persists over the course of several weeks 
or even months before the diagnosis is made. When a child 
has been diagnosed with t ransitory synovit is of the hip that  
does not  abate after a few days, the existence of an incipient  
Perthes disease must  be ruled out .3,15

Imaging tests

Diagnosis

Most of the indings described to date, both for establishing 
the diagnosis and for quantifying the degree of epiphyseal 
involvement , are based on simple x-rays. Two views of the 
hip–anteroposterior and axial–are necessary and suficient 
to diagnose the disease; depending on the stage of the 
disease, these will show dif ferent  radiographic signs.

Waldenström deined 4 progressive radiographic stages: 
initial, fragmentation, re-ossiication, and remodelling  
(ig. 1). The init ial  stage occurs when the necrosis begins. It  
is characterised by an increased epiphyseal density, a 
reduced epiphyseal size, and an increased medial joint 
space. In the subsequent f ragment at ion phase, resorpt ion 
of the necrosed bone begins. Lyt ic and sclerot ic areas 
appear in the region affected by the necrosis. One inding 
that  marks the beginning of this stage and may be 
appreciated early is the presence of a subchondral fracture. 
In the re-ossiication stage, the healing process begins. 
Areas of resorpt ion are gradually replaced with new bone 
that  has a cot ton-like appearance on x-ray. Once re-
ossiication has been completed, the epiphysis will take on 
its deinitive morphology as bony growth occurs during the 
remodel l ing phase, which lasts unt il skeletal maturity.20,21

Perthes disease is usually diagnosed in the init ial phase or 
in the fragmentat ion phase, but  there have been cases 
where it  was detected in the remodelling phase. It  is 
important  to st ress that , in order to alter the course of the 
process, when necessary, any intervent ion on the part  of 
the surgeon must  be done prior to the beginning of the 
healing phase.

When the disease involves both hips, the dif ferent ial 
diagnosis must  be made with dysplasia of the proximal 
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femoral epiphysis (Meyer dysplasia), the mult iple epiphyseal 
dysplasias, and the spondylo-epiphyseal dysplasias. Perthes 
disease dif fers from all of these primarily in that  the 
involvement  is usually asymmetrical–that  is, each hip is in a 
dif ferent  progressive stage. In addit ion, pelvis and 
acetabulum growth is altered in the mult iple epiphyseal 
dysplasias and the spondylo-epiphyseal dysplasias, whereas 
in Perthes disease it  is normal. On the other hand, Perthes 
disease is characterised by an init ial deteriorat ion and a 
subsequent improvement, while in the epiphyseal dysplasias 
there is a slow progression. However, it  is advisable to do a 
bone series in bilateral cases to rule out  the existence of 
changes in other epiphyses in the skeleton. 22-24

Other imaging tests such as ult rasound and magnet ic 
resonance are not  of much value in diagnosing Perthes 
disease. The primary inding on ultrasound is an increase in 
the j oint  space, which is usually due to a synovial thickening 
rather than the presence of luid in the joint, as occurs in 
t ransitory synovit is of the hip.25 Magnet ic resonance imaging 
may be useful in pat ients who are symptomat ic but  have 
normal x-rays. Reduced perfusion may be detected in the 
femoral epiphysis on the images obtained following cont rast  
administ rat ion, so it  is very useful for early diagnosis.26

Although bone scan has been used in diagnosing Perthes 
disease, it  has not  proven to be superior to magnet ic 
resonance imaging for early diagnosis. Moreover, it  is the 
classiications derived from simple x-rays that are the basis 
for therapeut ic decisions. Because of the radiat ion involved 
in a bone scan to which the child would be exposed, we do 
not  consider it  a useful diagnost ic test .21,27

Classiication

There are 2 types of radiographic classiications: those that 
deine the degree of involvement and those that determine 
the inal result, once skeletal maturity has been reached. 
There is also a number of radiographic signs that  one should 
be familiar with because, if  present , they indicate greater 
risk of an adverse disease course.

Degree of involvement

Catterall Classiication. In 1971, Cat terall studied the 
degree of epiphyseal involvement  as a prognost ic factor and 
described 4 groups in relat ion to the extent  of the disease in 
the anteroposterior and axial views. Group I shows a necrosis 
of the most  anterior and cent ral port ion of the epiphysis, 
without collapse or sequestration. In group II, 50% of the 
anterior port ion is involved, and there is a cent ral collapse, 
with the height  of the medial and lateral regions maintained. 
In group III,  almost  the ent ire epiphysis is involved, with the 
except ion of a small medial and posterior port ion. In group 
IV, the disease extends throughout  the epiphysis and results 
in a total collapse (ig. 2).21,28 
Salter-Thompson classiication. Because the Cat terall 
system is based on the maximum degree of radiographic 
resorption and, therefore, requires waiting until the 
f ragmentat ion phase has ended, Salter and Thompson 
described another classiication years later in an attempt 
to determine the extent  of the disease at  an earlier point . 
They based it  on the presence of the subchondral fracture 
at  the beginning of the fragmentat ion phase, dist inguishing 
2 groups according to the extent  of the fracture on the axial 
x-ray. In group A, the fracture covers less than 50% of the 
epiphyseal width; in group B, the fracture st retches to more 
than half  of the epiphysis and indicates more extensive 
disease (ig. 3). The downside of this method is that the 
f racture is not  always detected on x-ray because it  is a very 
early phenomenon; therefore, this method cannot  always 
be applied.29,30

Herring lateral pillar classiication. Some studies have 
shown a low reproducibilit y and reliabilit y for the Cat terall 
classiication. For this reason, in 1992, Herring described a 
simpler system for determining prognosis by the degree of 
epiphyseal involvement . It  is based on division of the 
femoral epiphysis into 3 sectors called pil lars on the 
anteroposterior x-ray. The lateral pillar occupies the lateral 
30% of the epiphysis, and according to the degree of it s 
collapse, 3 groups are dist inguished. In group A, the lateral 
pillar is intact  and of normal height . In group B, the lateral 
pillar collapse is less than 50% of it s height , and in group C, 
the collapse is more than 50% of its height (ig. 4).30,31 Due 
to the fact  that  almost  all pat ients fall into group B and 
group C, a group B/C subtype was subsequently distinguished 

Figure 1 Waldenst röm stages. a) Init ial stage. b) Fragmentat ion 
stage. c) Re-ossiication stage. d) Remodelling stage.
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to describe more precisely the t ransit ion between the 2 
groups. Group B/ C is characterised by a very narrow lateral 
pillar (2-3 mm) at  more than 50% of it s height ; a lateral 
pillar with scant ossiication but at least 50% of its height; 
or a lateral pillar with 50% of it s height  and no collapse of 
the cent ral pillar.32

Sugimoto-Akazawa classiication. This classiication 
at tempts to complement  the lateral pillar system through 
evaluat ion of the posterior pillar using the same criteria. 
The posterior pillar is deined as the posterior 30% of the 
femoral epiphysis on the axial view. These authors observed 

that the combination of the 2 classiications (lateral pillar 
and posterior pillar) increased the prognost ic value because 
the great  maj ority of cases belong to Herring group B.33

Final result

Stulberg classiication. Dist inguishes 5 hip types. Type I is 
a normal hip. In type II,  the head is spherical but  larger than 
normal, and the neck is shorter. In type III,  the head is no 
longer spherical but  has an ovoid shape. The acetabulum 
has adapted to the shape of the head, result ing in a 
congruent hip. In type IV, the head has a lattened shape 
and is st il l congruent  with the acetabulum. In type V, the 
head is lattened but the acetabulum is normal, so it is not 
a congruent hip (ig. 5).34

Mose system. Determines sphericity of the femoral head 
by superimposing t ransparencies with concent ric circles on 
the antero-posterior and axial x-ray ilms. A head is 
considered spherical when its surface is enclosed within a 
single circle, with a variat ion of not  more than 2 millimet res 
on both x-rays.35

Radiographic at-risk signs 

Along with his classiication, Catterall described a number 
of radiographic signs that , when present , indicated 
increased risk of an adverse prognosis. These are referred 
to as the “ head-at -risk”  signs and include the following  
(ig. 6)28:  

Figure 2 Catterall classiication. a) Group 1. b) Group II.  
c) Group III.  d) Group IV.

Figure 3 Salter-Thompson classiication. a) Type A.  
b) Type b.
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  Lateral calciication of the epiphysis. 
  Horizontalisation of the growth plate.
  Osteolysis in the metaphyseal area, or Gage’s sign.
  Lateral subluxat ion.

When the ent ire epiphysis collapses, a proximal 
dislocat ion may also occur that  will manifest  as a break in 
Shenton’s line.

Natural history and risk factors 

Perthes disease follows a self-limited course, and only those 
pat ients who are at  high risk for developing an incongruent  
hip will require treatment. A number of risk factors have 
been described that enable these cases to be identiied.

Age: it  has been noted that  age at  onset  correlates to the 
clinical and radiographic results. Onset  at  over 6 years of 
age, and over 8 years, especially, makes the prognosis worse 

because, beyond this age, the potent ial for remodelling is 
reduced.36,37

Extent  of the disease: the degree of epiphyseal 
involvement  also marks the disease course. Cat terall stages 
III and IV, Salter group B, and Herring classiication group 
C–that  is, those with the most  extensive involvement–are 
associated with a worse prognosis.28-30

Radiographic at -risk signs described by Cat terall.
Adduct ion cont ractures: if  maintained, these limit  range 

of mot ion and may condit ion a lateral dislocat ion of the 
epiphysis.38

In terms of biomechanics, spherical and congruent  hips 
will have a normal future. Pat ients who have an incongruent  
hip at  the end of the remodelling phase, however, will be at  
increased risk for developing osteoarthrit is in early 
adulthood. Thus, in all Stulberg groups, good j oint  funct ion 
will last  unt il 30 years of age, but  start ing in the fourth 
decade, group V pat ients, above all,  will experience a rapid 
deteriorat ion.34,36

Figure 4 Herring lateral pillar classiication. a) The 3 Herring pillars. b) Group A. c) Group b. d) Group B/C. e) Group C.
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Treatment

Treatment  obj ect ives in Perthes disease are the relief of 
symptoms; the restorat ion of j oint  mobilit y, if  impaired; 
and the proper remodelling of the femoral epiphysis, which 
is based on the principle of containment . According to this 
principle, ensuring proper containment  of the femoral head 
within the acetabulum during the re-ossiication process 
will result  in a more spherical and more congruent  head, 

owing to the reciprocal remodelling that  occurs between 
the femoral epiphysis and the acetabulum.

Relief of Symptoms

This consists of  funct ional rest  together with administ rat ion 
of non-steroidal anti-inlammatories during the most 
painful periods of  t ime. Funct ional rest  may be  
achieved through the use of  crutches. Some authors also 

Figure 5 Stulberg classiication. a) Type I. b) Type II. c) Type III. d) Type IV. e) Type V.
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ment ion brief  periods of  t ract ion, although it s use is  
widely debated, especially in pat ients with extensive 
involvement . 21

Restoration of mobility

It  is essent ial to maintain proper mobilit y in those pat ients 
who have an adductor cont ract ion that  may condit ion a 
lateral dislocat ion of the epiphysis. For this purpose, 
physical therapy may be inst ituted, and in severe or 
refractory cases with abduct ion of 20° or less, the pat ient  
may undergo an adductor tenotomy followed by applicat ion 
of Pet rie casts for 4 weeks.

Containment

Various methods have been described for at tempt ing to 
achieve good containment : non-surgical containment  
through the use of an abduct ion brace and surgical 
containment  through femoral or pelvic osteotomy.

Orthopaedic containment: abduction brace

For many years, this modality was the standard t reatment . 
Many types of braces were used, but  they all ensured 
containment  by abduct ing the hip. There were braces that  
limited weight -bearing; braces that  permit ted weight -
bearing but  limited mobilit y; and devices, such as the 
Scot t ish Rite brace, that  permit ted weight -bearing as well 
as a certain degree of mobility while maintaining ixed 
abduct ion.21 In recent  years, however, various studies 
casting doubt on its eficacy have been published, and, 
current ly, more and more authors are advising against  using 
them in Perthes disease.37,39-41

Surgical containment

Surgical containment  may be achieved by reposit ioning the 
head of the femur in the acetabulum through a varus-
producing femoral osteotomy or by reorient ing the 
acetabulum through a pelvic osteotomy, or else by a 
combinat ion of these 2 osteotomies. The classical 
indicat ions, summarised by Salter, are the following: 
involvement  of more than half  of the femoral head (Cat terall 
groups III and IV or Salter group B); age above 6 years at  
onset ; or dislocat ion of the femoral head.42

Varus-producing femoral osteotomy. This technique 
permits intervent ion on the affected side of the j oint  and, 
because of it s simplicity, is very at t ract ive to many authors. 
According to some studies, the downside of it  is an increased 
risk of leg length discrepancy and coxa vara, with the 
at tendant  risk of developing a weakness in the abductor 
musculature. It  is recommended that  excessive varus 
product ion be avoided to prevent  these phenomena. There 
is no agreement  as to the exact  angulat ion that  is necessary 
and acceptable, but  it  is recommended that  calculat ion of 
the varus to be produced be such that  the head is completely 
covered by the acetabulum. This can be assessed through 

Figure 6 Radiographic At -Risk Signs. a) Gage’s sign: an 
osteolyt ic area in the lateral port ion of the metaphysis that  
will mean premature epiphyseal closure with relat ive 
overgrowth of the t rochanter and a leg length discrepancy.  
b) Calciication lateral to the epiphysis indicates that an area 
of the epiphysis is ossifying outside the acetabulum, with the 
at tendant  risk of developing a coxa magna in the future or even 
a hinge abduct ion. c) Increased medial j oint  space is 
appreciated, which indicates a lateral subluxat ion, as well as a 
break in Shenton’s line, which indicates a superior dislocat ion. 
d) Horizontalisation of the growth plate.

Figure 7 Varus-producing femoral osteotomy.
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arthrography, observing the degree of abduct ion necessary 
to reposit ion the head within the acetabulum. If  it  appears 
that an extreme angle will be required, another technique 
should be chosen (ig. 7).21,43 
Salter pelvic osteotomy. Technically, this is similar to the 
osteotomy used in developmental dysplasia of the hip. The 
advantages it  affords in comparison with femoral osteotomy 
are a lower risk of leg length discrepancy and coxa vara; 
increased art iculot rochanteric distance; and greater 
acetabular coverage. However, it  forces intervent ion on the 
healthy side of the j oint , is more technically demanding, 
and may increase intra-articular pressure (ig. 8).42,44,45,  
Combined osteotomy. Some authors have argued for the 
use of combined pelvic and femoral osteotomies in cases 
with severe involvement  and in children who are more than 
7 years old, when excessive varus must  be produced to 
achieve good containment  of the head. However, other 
authors have shown that this technique offers no substantial 
improvement over other techniques in terms of the results, 
so there is no justiication for it.46,47

Shelf-type acetabular osteotomy. The “ shelf”  osteotomy 
for acetabular coverage has started to be used with older 
children who have less potent ial for remodelling; with 
dislocat ion of the femoral head; and with children in whom 

an excessive varus must  be produced to achieve sat isfactory 
containment . It  appears that  the best  results are obtained 
between 9 and 11 years of age. According to some authors, 
the main drawback of this technique is the possible risk of 
damage to the lateral acetabular epiphysis and, as a result ,  
inhibit ion of acetabular growth. However, not  only has this 
never been conirmed but, in recent studies, stimulation of 
acetabular growth has been detected following this type of 
osteotomy (ig. 9).48,49 
Triple pelvic osteotomy. As of a few years ago, t riple 
pelvic osteotomy is being performed. The advantage it  
appears to offer over the classical osteotomies is improved 
containment  with a lower risk of leg shortening. Its primary 
drawback is the risk of impingement , in the event  of 
excessive containment . The short -term results are 
encouraging, but  there are no long-term studies, as yet , 
that  would corroborate these init ial results.50,51

Although there are numerous publicat ions on the results 
of t reatment  for Perthes disease, in general they are not  
very conclusive for many reasons, such as lack of cont rols in 
the studies, inadequate control of known variables, and the 
use of dif ferent  methods to evaluate the results.52 The irst 
mult i-cent re, cont rolled, prospect ive study comparing the 
results of dif ferent  t reatments was recent ly published.37 
The authors observed that the patients who beneited most 
f rom surgical t reatment , whether by femoral osteotomy or 
by pelvic osteotomy, were those in Herring groups B and 
B/ C who were more than 8 years old at  onset  of the disease. 
For pat ients in Herring group A and for those under 8 years 
of age, surgical t reatment  was not  associated with an 
improved disease course. Likewise, pat ients in Herring 
group C did not  have a more favourable prognosis following 
surgical treatment. The most signiicant predictive 
prognostic factor was the Herring lateral pillar classiication, 
followed by the pat ient ’s age at  diagnosis.

Our therapeut ic approach in pat ients with Perthes disease 
is described below. In children younger than 7-8 years with 
moderate involvement  (Herring A-B), we take a watch-and-
wait  approach, with clinical-radiological check-ups every  
4 months; in the event  of an adduct ion contracture 
developing, we opt  for rehabilitat ive t reatment , if it  is not  
severe, or for an adductor tenotomy, if the hip cannot  be 
abducted more than 30° and does not  respond to conservat ive 
t reatment . In children older than 7-8 years with Herring 
stage B, or in children with stage C, regardless of age, we 
usually do an arthrogram to evaluate the degree of varus 
product ion necessary to achieve good containment . If it  
requires abduction and internal rotation, we opt for a varus-
producing femoral osteotomy, part icularly in pat ients younger 
than 8 years, generally in combinat ion with epiphysiodesis of 
the trochanter. If it requires lexion, abduction, and internal 
rotat ion, we opt  for a Shelf-type pelvic osteotomy, especially 
in pat ients older than 8 years. If excessive varus product ion 
is required, we combine the 2 osteotomies.

Complications

The main complicat ions that  may appear in Perthes disease 
are hinge abduct ion, relat ive overgrowth of the greater 
t rochanter, and osteochondrit is dissecans.

Figure 8 Salter pelvic osteotomy of the left  hip.

Figure 9 Shelf-type pelvic osteotomy of the left  hip.
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Hinge abduction

Hinge abduct ion is a term used to describe the anomalous 
hip movement  that  occurs when the superolateral port ion 
of the deformed femoral head st rikes the lateral edge of 
the acetabulum, shif t ing the hip’s cent re of rotat ion upon 
abduct ion, which is then effected by the head pivot ing 
around the lateral edge of the acetabulum, thus increasing 
the medial joint space (ig. 10A). Collapse of the central 
pillar together with a sustained adductor cont racture may 
promote lateral dislocat ion of the epiphysis in the 
fragmentation phase. In the re-ossiication phase, the 
inadequately covered lateral portion of the epiphysis will 
be re-ossiied outside the acetabulum, and hinge abduction 
will gradually develop. This has been associated with onset  
of the disease at  a later age and with more extensive 
epiphyseal involvement. The irst symptom to appear is a 
l imitat ion of hip mobilit y in a pat ient  who had been 
progressing well. Radiographic indings indicating an 
increased risk of developing this condit ion are lateral 
dislocat ion of the epiphysis and the presence of a lateral 
calciication. The most reliable test for conirming the 
diagnosis is arthrography, which will show the hinge effect  
as evidenced by the medial accumulat ion of cont rast  upon 
abduction of the hip (ig. 10B). The most widely accepted 
t reatment  consists of valgus-producing femoral osteotomy 
as a rescue technique (ig. 11).53-55

Relative overgrowth of the greater trochanter

In some pat ients, growth of the proximal end of the femur 
may be impaired as a consequence of this disease. While 
growth in the femoral head growth plate is impaired, growth 
of the greater t rochanter cont inues, for it s vascularisat ion 
relies upon metaphyseal vessels that  are not  affected by 
the ischaemia, and this results in it s relat ive overgrowth. 
Most  of these impairments result  from a slowing of growth 

Figure 10 Hinge abduct ion.

Figure 11 Valgus-producing osteotomy of a hinge abduct ion.
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rather than from physeal bars. They have been associated 
with increased pressure at  the lateral margin of the 
epiphysis, which may result  from a late varus-producing 
osteotomy in an already deformed head, and appear to be 
unrelated to the development  of metaphyseal cysts or 
physeal rarefact ions over the course of the disease. 
Treatment  consists of epiphysiodesis to arrest  greater 
t rochanter growth in children younger than 8 years, while 
distal t ransfer of the greater t rochanter is more effect ive in 
children over 8 years of age.

Leg length is also affected in these pat ients, and when 
we do a distal t ransfer of the t rochanter, we somet imes 
simultaneously so an epiphysiodesis on the cont ralateral 
distal femur.56-58

Osteochondritis dissecans

Osteochondrit is dissecans is a rare complicat ion seen in 3% 
of cases. Unlike classical osteochondrit is dissecans, in 
Perthes disease it  is due to an impairment  in the healing 
process such that  a port ion of the epiphysis is not  completely 
reossiied. It may manifest as intermittent pain with 
episodes of j oint  locking, if  the fragment  breaks off   
(ig. 12).59,60 

Another rare complicat ion that  has been described is 
inj ury of the acetabular labrum, which also will cause pain 
with crackling noises and even locking.60

Conclusions

Perthes disease is a phenomenon that  is self-limited in 
terms of time but, depending on the patient, can be quite 
variable in terms of it s clinical course. Treatment  should be 
aimed at  those pat ients who have a worse prognosis–that  is, 
those who have a greater degree of epiphyseal involvement  
or the radiographic signs of risk described by Cat terall,  
especially if  they are over 8 years of age. In the consultat ion 
with the parents, it  is crucial that  t ime be taken to explain 
the disease process, the clinical course, and the prognosis 
so that  they understand why the approach is to “ abstain”  in 
cases with a benign natural history. Due to their limited 
eficacy, the use of abduction braces as a method of 
containment  has been abandoned in favour of surgical 
t reatment  through varus-producing femoral or acetabular 
osteotomy. Close follow-up is essent ial,  for this permits the 
development  of a hinged hip to be suspected and impairment  
of growth in the proximal end of the femur to be 
detected.

Evidence level

Evidence level: V.
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