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ABSTRACT

Objective: To retrospectively evaluate the preliminary postop-
erative results of modified Dega-type acetabular osteotomy
to treat developmental dysplasia of the hip, confirming the
efficacy and reproducibility of this technique. Methods: This
retrospective study included patients older than 18 months. A
total of 19 hips underwent modified Dega osteotomy. Results:
Satisfactory results were obtained, with an average decrease
of the acetabular index from 39.2 to 20.6 degrees. The final
average center edge angle was 29.6 degrees. Hip joint con-
gruence was reestablished in all cases, and as of this writing,
only one case developed necrosis in the femoral head during
follow-up. Conclusion: Modified Dega osteotomy demonstrated
good initial results, as well as the potential for use in treating
developmental dysplasia of the hip. Level of Evidence 1V;
Case series.

Keywords: Arthroplasty, replacement, hip/methods. Hip dislocation,
congenital. Osteotomy. Radiography.

RESUMO

Objetivo: Avaliar, retrospectivamente, 0s resultados preliminares do
pos-operatodrio de pacientes com displasia do desenvolvimento do
quadril, tratados com osteotomia acetabular do tipo Dega modificada
e, dessa forma, confirmar a eficacia da técnica. Métodos: Neste
estudo retrospectivo foram incluidos pacientes com idades acima
de 18 meses. No total, 19 quadris foram submetidos a osteotomia
de Dega modificada. Resultados: Os resultados foram satisfatorios,
com diminuicdo média do indice acetabular de 39,2 para 20,6 graus.
A média final do &ngulo centro-borda foi de 29,6 graus. Em todos os
casos houve restabelecimento da congruéncia articular dos quadris
e, até 0 momento, um caso apresentou necrose da cabeca do fémur
no mesmo periodo do sequimento. Concluséo: A osteotomia de
Dega modificada demonstrou bons resultados iniciais e potencial
para ser empregada no tratamento da displasia do desenvolvimento
do quadril. Nivel de Evidéncia IV; Série de casos.

Descritores: Artroplastia de quadril/métodos. Luxagdo congénita
de quadril. Osteotomia. Radiografia.
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INTRODUCTION

Developmental dysplasia of the hip (DDH) describes a broad
spectrum of pathological conditions ranging from subtle acetabular
dysplasia to irreducible hip dislocation. Salter," and later Wedge,?
showed that acetabular dysplasia was secondary to malpositioning
of the hip. This condition generates marginal erosion from torsion,
localized hypoplasia, or overall deficiency of the acetabulum, and
reduces the contact area between the acetabular surface with a
frequently misshapen femoral head.

The incidence of DDH varies depending on several factors, including
even geography. Approximately one in every 1,000 newborn infants
is born with hip dislocation and around 10 in 1,000 with hip sub-
luxation.® In Brazil, Volpon and Carvalho Filho*found an incidence
of 2.31 per 1,000. The disease is more prevalent in children born

breech and girls; the left side is most affected, firstborn children
are twice as likely to be affected than subsequent siblings, and
positive family history may be involved in 12% to 33% of cases.®
The goal of treatment in older children is to delay or prevent the
development of osteoarthritis and avoid the need for arthroplasty
at a young age.?

Several pelvic osteotomies have been described to treat residual
acetabular dysplasia secondary to DDH. These osteotomies can
be performed as an isolated procedure or in conjunction with open
reduction of the hip and proximal femoral osteotomy.

In 1969, Dega® reported what he described as a transiliac osteotomy,
which consists of an incomplete supra-acetabular osteotomy that
preserves the internal plate of the posterior pelvis in relation to the
iliopectinial line, preserving the entire cortex of the sciatic notch
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and leaving a posteromedial hinge intact. A graft of iliac bone is
placed in the osteotomy. This surgical technique has been shown to
be capable of improving lateral coverage of the hip to near-normal
values in patients with DDH. In 1992, Mubarak et al.” described
the modified Dega technique to treat hip dislocation in patients
diagnosed with spastic cerebral palsy.

Although there is significant causality for the Salter osteotomy to
correct hip dysplasia in patients with DDH as well as for the use of
the Dega osteotomy to treat hip dysplasia in patients with cerebral
palsy, there are few publications in Portuguese on the use of the
Dega technique in patients diagnosed with DDH.

The objective of this study is to retrospectively assess the pre-
liminary postoperative results in patients with developmental
dysplasia of the hip who were treated with modified Dega-type
acetabular osteotomy, thus confirming the validity and repro-
ducibility of this technique in treating DDH. The target in the
follow-up was new radiographic analysis at five and 10 years
after the procedure.

METHODS

This study was approved by the institutional review board at the
Instituto de Ortopedia e Traumatologia do Hospital das Clinicas de
Séo Paulo, where the study was conducted (approval number 14117,
process number 1,433,929). Since this is a retrospective case series
using X-rays, informed consent was not required from patients.

Inclusion criteria

We included patients over age 18 months with a diagnosis of DDH
who underwent modified Dega osteotomy between January 2012
and May 2016 at the Institute of Orthopedics and Traumatology,
at HCFMUSP. Exclusion criteria were patients with diagnoses of
genetic syndromes and/or neuromuscular alterations.

All procedures were conducted by the same group of surgeons
specialized in pediatric orthopedics, and followed the technique
described by Mubarack et al.’

The femur was shortened when necessary to facilitate reduction of
the hip, and the principle of relative stability was used along with a
3.5mm DCP plate with four holes. This shortening does not correct
rotation and varusing.

We analyzed anteroposterior X-rays of the pelvis taken before the
procedure and in the early and late post-procedure periods. The
X-rays were analyzed by an experienced pediatric orthopedist
from our institute who was familiar with the parameters evaluated,
but blinded with regard to the images and the study. The images
were randomly distributed before the evaluation. The parameters
evaluated in all the X-rays were acetabular index, center-edge angle,
Shenton line, and presence of avascular necrosis of the femoral
head in accordance with the criteria by Salter.3"° (Figures 1 and 2)

Statistical analysis

The values for acetabular index, center edge angle, and mea-
surement of the Shenton line before surgery, immediately after the
surgery, and one in the late postoperative period were compared
using a paired t-test.

RESULTS

The sample consisted of 17 patients (19 hips) with a minimum age
of 2 years and 1 month (2y1m) and a maximum age of 7y2m, mean
age of 3yém; 3 patients (15.79%) were male and 16 were female
(84.21%). The right side was affected in 9 hips (47.4%) and the left
in 10 hips (52.6%). Two patients were bilaterally affected. Shortening
of the femur was associated in 6 cases (31.6%) to facilitate hip
reduction. (Table 1) Mean follow-up time was 18.2 months.
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Figure 1. Preoperative antero-posterior X-ray of the pelvis from one of
the patients evaluated in the study. Source: Instituto de Ortopedia e Trau-
matologia, Hospital das Clinicas, Faculdade de Medicina, Universidade
de Sao Paulo.

Figure 2. Late postoperative X-ray of the pelvis from the same patient
in Figure 1. Source: Instituto de Ortopedia e Traumatologia, Hospital das
Clinicas, Faculdade de Medicina, Universidade de Sao Paulo.

Table 1. Patient characteristics.

Variable Description (N=19)

Age (months), mean+SD 42.8+13.9
Sex, n(%)

Female 16 (84.2%)

Male 3(15.8%)
Side, n(%)

Right 9 (47.4%)

Left 10 (52.6%)

One patient developed avascular necrosis during the follow-up
period. Postoperative complications such as infection, wound
dehiscence, and redislocation were not observed.

The mean preoperative acetabular index was 39.26 degrees, ranging
from 21 to 52 degrees, and decreased to a mean value of 24.32
degrees in the immediate postoperative period, ranging from 12
to 32 degrees; at the end of the study period, this mean value
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was 20.68 degrees, ranging from 14 to 29 degrees. A significant
difference was seen between the mean acetabular index prior to
the surgery and in the immediate postoperative period (p<0.01),
and this was seen in comparing the preoperative and late follow-up
values (p<0.01). A significant difference was seen between the mean
acetabular index and the values immediately after the surgery and
at the end of the study (p<0.01). (Figure 3)

The center-edge angle in the preoperative period was not included
in the analysis, because the hips were dislocated, which impairs
its calculation. In the immediate postoperative period the average
center-edge angle was 25.95 degrees, ranging from 15 to 35 de-
grees, and at late follow-up the mean center-edge angle was 29.63,
ranging from 17 to 50 degrees (p<0.085). This difference, although
not statistically significant, suggests some degree of remodeling
and improvement of acetabular coverage over time.

With regard to the Shenton line, this was restored in 100% of patients
at late follow-up.

Acetabular Index
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Figure 3. Preoperative, early postoperative, and late postoperative out-
comes for the acetabular index.

DISCUSSION

Treatment of late-diagnosed DDH still represents a major challenge
for pediatric orthopedic surgeons. Although several pelvic osteotomy
techniques have been developed to restore hip joint congruence
in these children, there is still debate about which technique is

best. The Dega osteotomy, modified by Mubarak et al.” in 1992,
became the surgical procedure of choice to treat children with
neuromuscular dysplasia. Few studies have correlated this type
of osteotomy with treatment of DDH.

This surgical technique was seen to successfully restore hip joint
congruence from the radiographic parameters studied. The ace-
tabular index decreased by an average of 39.2 to 20.6 degrees,
results comparable to those found in previous studies, such as by
Ahmed Al-Ghamdi et al.,"" who found a decrease in the acetabular
index from 37 to 19 in a series of 21 cases.

The mean late postoperative center edge angle was 29.63, within
the range of 25 and 40 considered normal.'? According to Wiberg?®
and Cooperman et al.,'® center edge angle values below 10 are
closely linked to the development of osteoarthritis in adults. The
difference between the values of the center edge angle in the
immediate postoperative and late postoperative periods was not
initially statistically significant. In this present study, one of the
patients developed necrosis of the femoral head. In all of the patients,
hip reduction was obtained and the Shenton line was restored.
Despite the satisfactory results, some limitations of this study
should be highlighted. One limitation is the immaturity of the hip
in childhood and the fact that changes related to dysplasia make
the measurements mentioned above difficult to obtain. Parameters
such as the lateral edge of the acetabulum, the core of ossification
of the femoral head, and triradiate cartilage, if altered, can compli-
cate measurement of the indices. Another limitation is the lack of
correlation between the clinical and radiographic data, for example
range of motion, claudication, and leg length discrepancy.
Despite the limitations presented, the radiographic data from our
study showed very satisfactory results which closely resembled
previous studies."'* The restoration of joint congruence is the final
goal in treating children with DDH, and through this case series
we show that the modified Dega osteotomy can be used for this
purpose. Inthe present study, there was no increase in the number
of early complications. Other techniques should be compared in
the near future, but we believe that the selection of techniques
should consider not only radiographic and clinical data, but also
the experience of each surgeon.

CONCLUSION

Modified Dega osteotomy showed good initial radiological results and
the potential for use in treating developmental dysplasia of the hip.
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ERRATUM
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