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Management of Late Presented Perthes Disease
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Abstract
Abstract A child with Perthes disease presents at or after an advanced stage of advanced fragmentation is considered a late
presentation. The maximum femoral head deformation happens at the stage of advanced fragmentation. Preventive strategies are
needed if the child presents before the advanced stage of fragmentation. The corrective strategies are deliberated if the child
presents as a late presenter. The natural history of late presented Perthes is poorer than early presentation. Clinical features,
investigation, various prognostic factors, management options and decision making of late presented Perthes disease have been
revealed.
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Introduction
Perthes disease is self-limiting non-infective, non-inflammatory
avascular necrosis of the capital femoral epiphysis. The prime
aim of treatment of the Perthes disease is to maintain a spherical
femoral head and to prevent secondary osteoarthritis of the hip
joint. The femoral head deformation happens at the late stage of
fragmentation or re-ossification stage. The femoral head
deformation is related due to femoral head flattening and
extrusion [1].
When the child presents before the advanced stage of
fragmentation is defined as early presentation. When the child
presents at or after an advanced stage of fragmentation is
considered a late presentation. When the child’s age of onset is
less than 6 years, it is called early-onset Perthes disease [1].
When the child’s age of onset is more than 8 years, it is called
late-onset Perthes disease [2]. The prognosis of the Perthes
disease depends on the age of onset, stage of presentation, range
of motion, the extent of involvement, and the extent of
extrusion [3]. The prognosis is good in early-onset, early
presented cases. There is no consensus on the treatment
modality for late-presented Perthes disease at or after the late
stage of fragmentation.
Pathogenesis of femoral head deformation in the late stage of
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fragmentation.
The ischemia of the femoral head results in synovitis of the hip
joint, hypertrophy of the femoral head cartilage, and the
ligamentum teres. The adductor muscle spasm and increased
contents in the hip joint lead to the extrusion of the femoral
head (Figure 1). When the child walks, the force from the lateral
margin of the acetabulum is transmitted to the fragmented
extruded femoral head which worsens the deformation (Figure
1). The newly formed bone in the late-stage lacks the trabecular
pattern of bone and cannot withstand these stresses [4].
Issues with late presented cases
- Extrusion with progressive deformation of the femoral head
- Hinge abduction
Hinge abduction is defined as an impingement of the femoral
head (lateral part) on the margin of the acetabulum (lateral
part).
Clinical features
The typical presentation of Perthes includes restriction of hip
range of movement [5]. The main difference between early and
late presentations is the stiffness of the joint. In presence of
hinge abduction or femoral head deformation, sudden
deterioration of movements of the hip joint is the key feature.
The hallmark of hinge abduction includes severe restriction of
abduction, out-toeing, or in-toeing gait (due to compensatory
mechanism). The axis deviation might be present in presence of
femoral head deformation. The limb shortening is also marked
by the severe collapse of the femoral head. Positive
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Figure 1: 35% of extrusion of the femoral head with
deformation of the femoral head visualised on arthrogram
Trendelenburg sign might suggest insufficiency of abductor
mechanism due to high trochanter.
Investigations
Routine AP and frog lateral radiographs would be sufficient to
diagnose late presented cases (Figure 2). The frequency of
fragments is more than 2 in both views with or without new
bone formation is considered a late stage. If the child presents
with new bone on the lateral aspect, it is considered the reossification stage (stage III).
Hinge abduction can be easily picked up in the AP radiograph
(Figure 2). Normally, the joint space remains similar in
abduction. However, widening of medial joint space in
abduction is the characteristic feature of hinge abduction
(Figure 2) [6]. It can also be confirmed with a dynamic
arthrogram. The medial joint space is equal in normal hip
abduction, while it gradually widens in presence of hinge
abduction (Figure 1). Arthrogram can also diagnose reducible
or irreducible hinge abduction [7]. Another advantage of
arthrogram is to choose the best congruent position and
presence of anterior and lateral impingement if it is present.
Variables affecting management in late presented cases.
- Age of the child
- Presence of deformity
- The severity of restriction of range of motion
- Presence of the extrusion
- Presence of hinge abduction
- Enlargement of the femoral head

Figure 3: Anteroposterior radiograph of the pelvis with both
hip joints shows 40% extrusion of the left femoral head which
gets reduced in frog-lateral position radiograph.
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Figure 2: Schematic diagram of normal and hinge abduction
show uniform medial joint space on abduction on normal,
while gradual widening of medial joint space in hinge
abduction
Management
The prevention of the femoral head deformity is the prime aim
of treatment of early presented cases [8]. While, the aim of the
treatment in late presented cases is to correct the consequences
of the altered shape and size of the femoral head and prevent
further deformation of the femoral head.
Treatment options in late presented cases include conservativeNon weight-bearing, symptomatic- treat after healing, valgus
osteotomy, Shelf osteotomy, Chiari osteotomy, Arthrodiastasis(articulated/non-articulated), or femoral head reduction
surgery.
Conservative treatment
Non-weight bearing till the late stage of re-ossification was
considered a traditional option [9]. The natural history of all
surgical interventions compared to non-operative treatment is
not superior in the current literature. Ideal cases for conservative
treatment are late presented cases without hinge abduction and
significant extrusion. The treatment is indicated in younger age
of onset children with late presentation. One may treat the child
symptomatically till healing and consider to deal the residual
issue after complete healing. However, persistent stiffness and
prolonged treatment period may be disadvantages of
conservative treatment.
Containment surgery
Containment surgery is indicated at an older age of onset (more
than 8 years) with late presentation. The surgeon must achieve a
normal range of motion before considering containment
surgery. One must rule out hinge abduction before considering

Figure 4: Left hip joint sequential radiographs showing good
coverage in Perthes disease after shelf acetabuloplasty
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Figure 5: Flowchart for the treatment of hinge abduction in
Perthes disease
containment surgery. If hinge abduction is suspected, one must
check under anesthesia regarding the reducibility of hinge
abduction. If the femoral head is well centered without pressing
the lateral margin of the acetabulum, it is reducible hinge
abduction (Figure 3). However, in presence of reducible hinge
abduction, the outcome would be poorer than no hinge
abduction.
The containment can be achieved by either varus osteotomy or
shelf osteotomy (Figure 4) [10]. The size of the femoral head is
similar to the size of the acetabulum; one can consider femoral
varus osteotomy. If the size of the femoral head is bigger than the
acetabulum, one can consider shelf acetabuloplasty. Lateral
shelf acetabuloplasty can prevent the subluxation of the femoral
head and stimulate lateral acetabular grow th. Shelf
acetabuloplasty is indicated in older children and children with
a bigger femoral head (suspected coxa magna).
Non-containment surgery
Containment surgery does not give benefit children with
irreducible hinge abduction. When the femoral head does not
center the acetabulum, the lateral part of the femoral head
enforces pressure on the lateral margin of the acetabulum, it is
defined as irreducible hinge abduction. Femur valgus
osteotomy, articulated hip distraction, shelf and Chiari
acetabuloplasty, and femoral head reshaping are options to treat
such a scenario (Figure 5) [2].
Valgus osteotomy
When the hip joint is congruent in adduction, and noncongruent in neutral or abduction, femur valgus osteotomy is
commonly indicated. It reinstates joint congruity and decreases
femoroacetabular impingement [11].
Valgus osteotomy relocates the abnormal hinge segment away
from the acetabulum margin; it escalations the weight-bearing
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surface under the acetabulum; it improves the neck-shaft angle;
it maintains the abductor muscle length.
The degree of valgus should be judged by the maximum joint
congruent position in adduction. Valgus osteotomy may also be
combined with other plane deformities. Valgus extension
osteotomy is effective when hinge abduction is combined with
flexion deformity of the hip with a soft anterior hinge that can be
contained within the acetabular socket. When the anterior
hump is relatively large and non-containable, extension
combination is not indicated because the hump may cause
anterior impingement. If the position of the hip is better in
internal rotation, external rotation osteotomy can have been
added with a valgus osteotomy, similarly, the congruency of the
hip is good in external rotation with internal rotation osteotomy
can be done.
The disadvantage of valgus osteotomy includes higher chances
of subluxation and increased instability of the hip. Various
surgeries (shelf, or Chiari osteotomy) can be added to attain
acceptable coverage [12, 13].
When all range of movements is restricted, the valgus
osteotomy is contraindicated. In presence of a stiff hip with fixed
soft tissue contracture, femur osteotomy and acetabulum
osteotomy are not possible. Arthrodiastasis is a useful option in
such cases [2] it is typically indicated in the child with stiff hips
and non-reducible hinge abduction. Arthrodiastasis
(articulated hip distractions) can be combined with soft tissue
release.
Outcome evaluation
The outcome of Perthes disease is evaluated with Stulberg
classification [14]. Stulberg I or II might be infrequent with late
presented cases. The outcome following any intervention in late
presented cases is uncertain compared with preventable surgery
performed in the earlier stage of the disease. The outcome is
poorer with older onset child, severe collapsed, presence of
femoral head deformation, very stiff hip with the presence of
severe deformity of the hip. The outcome is better in absence of
poor prognostic factors.
Conclusion
The treating physicians should not wait for late cases.
Containment must be achieved very early in the course of the
disease. Many variables (age of onset, range of motion, presence
of femoral head deformity, hinge abduction, extrusion of the
femoral head, and enlargement of the femoral head) are to be
considered in late-presented cases. It is better to prevent the
non-containable hip. It is very difficult to get the spherical head
in late-presented cases. The natural history of the noncontainable hip is poor. Preventing the non-containable hip is
better than trying to cure it.
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