Legg-Calve-Perthes Disease: Impact of Prognostic Criteria on
Management Plan

Legg-Calve-Perthes disease (LCPD) is an idiopathic
self-limited condition resulting from interruption of the blood
supply of the femoral head in children.!'*! Boys are affected
more than girls (4:1 ratio), with a mean age of onset of 6 years,
ranging from 2 years to skeletal maturity.!'*) The incidence of
LCPD varies between 0.2 and 19 per 100,000 of the pediatric
population. Suggested risk factors are race, repetitive trauma,
anomalies of the blood supply, coagulopathy, and obesity.>*¢]

The disruption of femoral head blood supply leads to changes
in the acetabulum, femoral head, and its growth plate. During
subsequent revascularization, the femoral head becomes soft
and vulnerable to deformity by weight loading. This may
result in a change in shape, flattening, or even subluxation.
Consequently, a broad spectrum of pathological events occurs
from mild forms without sequelae to severe deformities
predisposing to early osteoarthritis of the hip joint.[47

The classical clinical presentation of LCPD is limping and
localized thigh and/or knee pain, usually after physical activity,
in an otherwise healthy child. Typically, there are limitations
in the abduction and internal rotation of the involved hip, and
Trendelenburg gait, which is pathognomonic during advanced
stages of the disease.!'¥]

The disease course includes four stages. The stage of necrosis
is the initial one that usually lasts for around 6 months.
Fragmentation is the next stage, in which revascularization
occurs and removes the necrotic bone that looks fragmented
in the radiographs as decreased bone density and lasts for
another 6 months. During fragmentation, subchondral fracture,
femoral head collapse, and lateralization may occur. The third
stage starts with reossification and may continue for more than
3 years. The femoral head’s growth disturbance may occur in
the final stage leading to femoral neck widening and shortening,
greater trochanter overgrowth, and limb length discrepancy.”

The plain radiograph is the most useful imaging modality
to assess the LCPD stage, the extent of femoral head
involvement and its containment in the acetabulum.!! Other
imaging modalities, such as magnetic resonance imaging
and pneumoarthrography, can provide more comprehensive
information in an early stage of the disease and evaluate cases
at risk.>1%

To predict the outcome and decide on the suitable management,
aclassification with prognostic characteristics should be helpful.
The overall prognosis depends on the femoral head congruity
with the acetabulum at maturity that will directly influence the
occurrence of osteoarthritis. Clinical prognostic factors include
age, gender, weight, and hip motion. Radiological prognostic

factors include the three well-known classifications that mostly
take the position and extent of femoral head involvement
into account. Interobserver reliability ranges from poor to
fair for the Salter—Thompson classification, fair to moderate
for the Catterall classification, and moderate to good for the
Herring (lateral pillar) classification.!"* Radiological factors
also include the presence of signs of “hip-at-risk” and reduction
in abduction in the plain radiograph.l! Recently, there is
consensus among pediatric orthopedic surgeons that the most
reliable prognostic factors for LCPD are the age of onset and
presence of lateralization.

A favorable outcome is expected in 85% of patients. The
outcome is almost always unfavorable in the very severe cases
of LCPD. Femoral head deformity alone is not considered
a poor prognostic sign. The Stulberg classification remains
the standard reference for the assessment of prognosis and
outcome at skeletal maturity.""! The classification predicts
the prognosis by observing the femoral head’s deformity and
congruity in relation to the acetabulum. Nevertheless, Stulberg
classification does not help to decide on the treatment modality.
The sphericity deviation score (SDS) is promising, but not yet
in routine use, as its relations to long-term outcome remain
unconfirmed. Although SDS has good interobserver and
intraobserver reproducibility,!'” the lateral pillar involvement is
considered a significant predictor for trochanteric overgrowth
and limb length discrepancy.!

The benchmarks for LCPD definitive treatment have not been
established because its exact etiology and pathology have
not been completely clarified.'! The aim of treating LCPD
is to reduce the risk of future hip osteoarthritis by preventing
deformity of the femoral head, which may occur with loss
of reasonable containment. Containment should be attained
during the fragmentation and reossification phase to allow the
acetabulum to act as a mold for the femoral head during the
healing and revascularization phase.®!4

Most pediatric orthopedic surgeons agree now on the concept
of femoral head containment within the acetabulum during the
treatment of LCPD.B>151 Loss of containment at any stage of
the disease is an important signal to start adequate conservative
or surgical treatment as soon as possible to prevent unfavorable
outcomes.>*!% Every child must get an accustomed treatment
specific for him/her and the follow-up should continue at
regular intervals till skeletal maturity.

Nonoperative measures to obtain containment include abduction
casts or bracing, but these orthoses require prolonged use and are
usually difficult to tolerate by the child and family.[*! Proposed
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Figure 1: (a) Anterior—posterior and abduction-external rotation views of
the left hip with Legg-Calve-Perthes disease in a 3'2-year-old boy with
total femoral head involvement. As an early-onset Legg-Calve-Perthes
disease with good containment, surgical intervention was not required
during follow-up. (b) Anterior—posterior standing view of both hips,
showing an excellent outcome after 3 years

surgical methods to obtain containment include proximal femoral
varus osteotomy, pelvic osteotomy, and shelf acetabuloplasty.
Pelvic osteotomy, combined with a proximal femoral varus
osteotomy, can provide better containment in children with
more severe deformity.'”7 Hinge abduction is considered
a contraindication to redirectional pelvic or femoral varus
osteotomy to achieve containment. However, good results have
been reported after shelf acetabuloplasty or Chiari osteotomy.'®!
Femoroacetabular impingement should be considered if there
is a limitation of motion or pain with extreme movement, and
thus proper physical therapy should commence.™

Children <6 years of age often have a good prognosis [Figure 1].
Herring et al., in a prospective multicenter study, concluded
that age at the onset of the disease and the lateral pillar
classification are strongly linked with the final outcome in
children with LCPD. These two factors are useful to decide
on nonoperative versus operative management.””! Children of
more than 8 years of age with lateralized femoral head should
be addressed to obtain containment [Figure 2]. Once diagnosed,
surgery to achieve containment should be performed in the
fragmentation stage.!!

Arthrodiastasis of the hip joint with soft-tissue release is
considered when other treatment options are contraindicated,
as it could be done in cases with hip stiffness or deformities.
It is supposed to improve the range of motion and reduce
lateralization.'”? Proximal femoral valgus osteotomy can be
performed to reduce the hinged abduction and improve the
range of motion.?” Transtrochanteric rotational osteotomy is
anew salvage procedure for patients with late-onset LCPD.!!
In several recent studies, promising results were attained with
bisphosphonate therapy. These data open up the possibility of

Figure 2: (a) Anterior—posterior and abduction-external rotation views
of the left hip with Legg-Calve-Perthes Disease in an 11-year-old boy
with femoral head lateralization, which could be reduced in abduction.
(b) Anterior—posterior view of both hips, showing good containment
of the left hip after triple innominate osteotomy. (c) Anterior—posterior
standing view of both hips, showing excellent results 3 years after surgical
containment procedure

pharmacological treatments for LCPD that may be developed
in future.[®

In conclusion, the role of treating LCPD is to end the course
of the disease with a spherical femoral head as much as
possible that is congruent with the acetabulum to avoid early
degenerative changes. LCPD with early onset is expected
to have a favorable outcome and rarely requires surgical
intervention. The extent of femoral head involvement alone
is not an indication for operative treatment. Surgery should be
reserved for children of older age with loss of femoral head
containment.
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