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Background: In order to achieve added stability in a hip spica cast and decrease unnecessary open reduction, the authors
have devised a new hip spica cast molding technique that has been named, “Four-point molding technique”. Our aim was to
evaluate the efficacy of this technique, in terms of its ability to deliver a stable, concentric reduction of the hip.
Material and Method: The authors retrospectively reviewed the patients, aged 6-24 months, that were diagnosed with DDH
and who had undergone closed reduction with a hip spica cast. The authors used the four-point molding technique on all
patients. The authors evaluated radiographs for redislocation during the 12 weeks of cast treatment and followed-up to 1 year
after hip spica cast removal. 15 children (15 hips) who were treated over a14-year period were included in the present study
to determine the success rate of this procedure.
Results: From 1996-2010, there were 15 unilateral DDH patients who were treated with the four-point molding technique.
The average age of the patients at the time of the reduction was 17 months (age range: 8-23 months). The treatment was
86.6% successful in 13 children (95% CI 0.62-0.96). The average duration in the hip spica cast was 12.5 weeks. Mean follow-
up was 23.1 months. Two children were unable to be concentrically reduced with sufficient stability with closed reduction and
therefore required open reduction and osteotomy.
Conclusion: Four-point molding is simple, gives good result, and with low complications. The authors propose this
technique for use in closed reduction treatment for DDH.
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Developmental dysplasia of the hip (DDH)
treatment depends largely on patient age. The objective
of DDH is to provide a stable anatomical reduction
with normal hip development, thus achieving a long
lasting (preferably lifetime stable), fully functioning,
and pain-free hip. Currently, hip reduction with spica
cast applied is the preferred treatment for DDH children
more than 6 months of age and for children for whom
the Pavlik harness has failed. The pathological changes
of dysplastic hip are 95% reversible with simple
treatment at an early age. If the diagnosis is delayed,
the obstacles to reduction become increasingly difficult
to overcome and the recovery of the acetabulum after
reduction less predictable. A secondary procedure

such as a femoral or acetabularosteotomyis often
performed because acetabular development may be
inadequate after closed or open reduction alone is
performed.

The success of closed reduction has been
reported as variable, from 42% to 92%(4,6-13), due to
obstacle structures in the hip joint that made reduction
impossible on the first casting attempt or that may cause
dislocation in the cast. The operation is performed in
independent walking-age children, under general
anesthesia and with arthrogram. To maintain the
reduced hip is a very important factor and a well-molded
spica cast is the key to the success of this treatment.
To date, there have been very few reports that describe
spica cast molding techniques that best maintain the
reduced hip. In order to achieve full-time stability in
the hip spica cast and avoid unnecessary open
reduction, the autors have devised a new hip spica
cast molding technique that the authors have called,
“four-point molding technique”. Our aim was to
evaluate the efficacy of this technique, in terms of its
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ability to deliver a stable, concentric reduction of the
hip.

Material and Method
This was a retrospective cohort study using

patient hospital chart and radiographic data of all DDH
patients from 1996-2010. The inclusion criteria included
any child aged 6-24 months that was treated by closed
reduction with hip spica cast that was applied using
the four-point molding technique. Exclusion criteria
included incomplete patient information, incomplete
radiographic data, and patients who had received
previous treatment. Traction before closed reduction
is the method used in all cases to increase the success
rate of closed reduction treatment and to decrease rates
of avascular necrosis (AVN). The authors reviewed the
medical records and radiographs at presentation, after
closed reduction under general anesthesia with hip
spica cast, and at follow-up until success or failure was
determined. The primary outcome was the stable and
concentric reduction; secondary outcomes were
duration in cast and casting complications.

Four-point cast molding technique and chronology
Closed reduction was performed in the

operating room under general anesthesia. Reduction
was performed in the flexion and abduction position of
the hip without any force applied. Arthrography was
performed to determine the anatomical reduction and
any underlying causes preventing reduction. The hip
safe zone was determined. In cases with narrow open
or closed adductor, a tenotomy was performed.

After the reduction, a spica cast was extended
to the ankle on the involved side and to just proximal to
the knee on the uninvolved side. The hips were
positioned at 100 degrees of flexion and 60 degrees of
abduction, while the surgeon applied the spica cast
using the “four-point cast molding technique”.

Four-point cast molding is characterized by
gentle molding over the left and right greater trochanter
areas, the pubic symphysis, and the sacral area (Fig. 1-
3).

The duration of immobilization in the hip spica
cast was 12 weeks, with subsequent abduction splinting
after the spica cast was removed.

A successful procedure was characterized by
a stable reduction of the femoral head into the
acetabulum after 12 weeks in a hip spica cast.

Results
The present study evaluated 15 patients (1

Fig. 1 Shows molding above the pubic symphysis and
underneath sacral area.

Fig. 2 Shows molding over both the left and right greater
trochanter areas.

male, 14 females) who were clinically treated by the
research authors from 1996-2010. All of the patients
were diagnosed with unilateral DDH. One walking-age
child presented with a limping gait due to leg length
discrepancy; another presented with a decreased ability
to abduct his/her hip. The average acetabular index of
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the affected hip prior to treatment was 29.8 (range 20-
45, SD 7.8). The average age was 17 months (range 8-
23). The four-point molding technique variation of the
hip spica cast treatment was successful in 13 of 15
cases (86.6%, 0.62-0.96 of 95% CI). The average duration
in the hip spica cast of the successful group was 12.5
weeks (range 11-20). For 2 of the children, closed
reduction was unsuccessful. At 3 and 10 weeks in the
hip spica cast, the first required open reduction with
hip spica cast and the other converted to open
reduction, femoral varusderotation osteotomy, Salter
pelvic osteotomy, and hip spica cast.  There was one
early complication; skin breakdown in the groin area.
This condition was cured with antibiotic ointment only,
with no interruption or discontinuation in casting (Table
1).

Discussion
Developmental dysplasia of the hip (DDH) is

a congenital disorder with a reported incidence of about
1-2 per 1000 live births(1,2). The most essential target of
treatment for DDH is to obtain and maintain anatomical
reduction, with closed reduction being one of the most
desirable treatment options, given the high-levels of
function experienced by patients aged 6-24 months who
were treated using this method(1,2,6,9,10,12).

This series had a high success rate, in terms
of the ability to achieve a stable concentric reduction
of the hip using closed reduction. The literature has
reported variable success rates in closed reduction and
spica casting for DDH treatment. Kahle(16) reported a
57% success rate - 27 of 47 hips. There were 23% (11
patients) aged less than 6 months and 30% (14 patients)
aged over 1 year. Their data suggest that older patients
may have a higher failure rate in achieving a stable
closed reduction. Zionts and MacEwen reported on 42
children between 1-3 years of age who underwent a

Fig. 3 Shows four-point molding hip spica cast.
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closed reduction and adductor tenotomy. They
reported a success rate of 75%.(4) Schoenecker et al
reported that 15 of 19 hips (79%) in children aged 18 to
21 months and 8 of 19 hips (42%) in children aged 22
months or older were successfully closed reduced(7).
Asim Am reported that out of 8 hip patients with an
average age of 11 months, 4 hips (50%) were
successful(13). Malvitz and Weinstein (6) showed that
long-term overall hip function and radiographic
appearance was improved, the younger the age of the
patient at the time of reduction. The series by DeRosa
and Feller(14) showed that 88% of children achieved
stable hip reductions, with 72% of those patients aged
6 months of age or younger; once again suggesting
that younger patients tend to achieve higher levels of
success with closed reduction. Race and Herrings
reported a closed reduction success rate of 68% (40 of
69) in patients under the age of 2, with 26% (15 of 69)
requiring a subsequent open procedure. Race and
Herring recommended that early initial reduction was
the best prognostic(3). Joseph(15) reported a 78% (40 of
51) closed reduction success rate with 27% (14 of 51)
requiring subsequent open reduction; 56% (33 of 69)
developed AVN, as diagnosed by radiograph.

Many researchers have attempted to increase
success rates of close reduction by developing
additional techniques, like the previous use of traction
before reduction; however, some have not been
adopted as standard treatment(5,8,9). Greater trochanter
molding is a popular technique(2,9), though there have
been mixed results and an additional procedure is
required after closed reduction. In this report, we
present a new technique that we have named, “four-
point molding”. This technique is equal in spica casting
duration, but results show it can improve the success
rate of the closed reduction method. A key limitation of
our study was the limited number of cases. This data
can be used in a future prospective randomized
controlled trial for developing a spica cast index. Closed
reduction and hip spica cast, applied using the four-
point molding technique, has shown improved results
and low complication rates when applied by
experienced orthopaedic surgeons. The authors
support the use of this technique in closed reduction
with hip spica cast in DDH patients.
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