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ABSTRACT

Objective: To assess the operative outcome of children who underwent surgical management for developmental dysplasia hip
at a tertiary care center.

Study Design: Case series.

Place and Duration of Study: Pak-Emirates Military Hospital, Rawalpindi Pakistan, from Jan to Oct 2021.

Methodology: This case series included 25 children who underwent triple procedure encompassing open reduction, femoral
shortening and Salter’s pelvic osteotomy. Post-operative analysis of the clinical outcome was done using McKay’s
classification and radiological assessment done using Severin’s classification.

Results: Age of enrolled participants ranged from 02 to 07 years, mean age being 4.3+1.45 years, of which 8(32%) were male
and 17(68%) were female. Mean pre-operative acetabular index was 40.3+3.38 while the mean post-operative acetabular index
was 25.1£3.10. On follow-up, one child had subluxation while another had complete dislocation of the hip joint.

Conclusion: Triple procedure with open reduction, femoral shortening and Salter’s osteotomy gives satisfactory results in

patients aged 2 to 7 with substantial reduction in post-operative acetabular index.
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INTRODUCTION

Developmental dysplasia of hip (DDH) is a
common congenital anatomical abnormality of the hip
in which the joint remains unstable during the growth
of the child, spanning over a spectrum of minimal
dysplasia to complete dislocation of the hip joint.! If
left untreated the condition can lead to persistent limp
and pain later in life.? Persistent dislocation leads to
chronic changes in the acetabulum, ligamentum teres
and capsule that further reduces the chances of stable
reduction3 The American Academy of Pediatrics
recommends an ultrasound of the hips at 6 weeks of
age and an X-Ray of the pelvis at the age of 4 months
for babies with breech presentation, positive family
history and female sex. Screening for DDH did not
have wide acceptance due to self-resolution of the
instability.* The most devastating complication is
avascular necrosis of the head of femur, for which
contrast enhanced MRI is useful in detecting this
complication especially after closed reduction of the
joint5 Guidelines for the early identification and
management of DDH have been developed by
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multiple associations® as the incidence of DDH varies
from 0.4 to 1.8% around the globe. It is a multifactorial
disease with multiple risk factors including familial,
female gender, transverse presentation and
oligohydramnios.” Referral in Pakistan often gets
delayed due to lack of early diagnosis.® The goal of
treatment is the ability to obtain a stable reduction so
that in future the head of femur as well as the
acetabulum attains normal growth and remodeling.?
Treatment of DDH includes different types of
braces, closed reduction and hip spica, open reduction
and osteotomies.!? As Pakistan is a developing country
where most cases of DDH are diagnosed late and
usually miss the window of treatment with the bracing
or closed reduction, majority of the children need
triple procedure with open reduction, femoral
shortening and pelvic osteotomies. This study presents
outcome of the children operated at a tertiary care
center with triple procedure.

METHODOLOGY

The case series was carried out from January
to October 2021, at Pak-Emirates Military Hospital
(PEMH), Rawalpindi Pakistan, after obtaining
approval from the hospital Ethics Committee via letter
(A/28/EC/385/2022).
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Inclusion Criteria: Patients of either gender, aged 2
to 6 years, having unilateral or bilateral DDH, were
included.

Exclusion Criteria: Children who were previously
operated and/or syndromic for arthrogryposis
multiplex congenital and osteogenesis imperfect were
excluded.

All patients were operated under general
anaesthesia. Preoperative measurement of the
supposed femoral shortening and acetabular index
measurement was carried out in each case. Operative
position was supine with a small sandbag under the
involved hip. Pre-operative incision marking was
carried out in each case as shown in Figure-1.
Prophylactic antibiotics were administered. Post
operatively, patients were kept in the post-operative
ward, antibiotics continued, and repeat X-rays of the
pelvis were done. First spica change was done six
weeks later under general anaesthesia, during which
stitches were removed. Kirchner wires were retained
for another 6 weeks after which K-wires and spica
were removed under general anaesthesia, and patient
was sent to Armed Forces Institute of Rehabilitation
Medicine (AFIRM) for application of abduction spica,
which was worn at nighttime. Follow-up of the
patients was continued on monthly basis for 3 months
by clinical examination and X-Ray Examination of the
hip joint as shown in Figure-2. Functional out was
assessed and graded by McKay’s!12 criteria while the
radiological outcome was graded by Severin’s!3
grading systems.

Data was analyzed by using Statistical Package
for the Social Sciences (SPSS) version 20. Mean and
standard deviations were calculated for quantitative
variables like age and acetabular index.

-

Figure-1: Incision Marking Left Hip

Figure-2: Follow up X-Ray Right Hip

RESULTS

A total of 25 children were operated during the
study period, with age ranging from 2 to 7 years and
mean age of 4.3+1.45 years, of which 8(32%) were male
and 17(68%) were female. Mean pre-operative
acetabular index was 40.3+3.38 while mean post-
operative acetabular index was 25.1+3.10. One follow-
up, 1 child had subluxation while 1 other had comp-
lete dislocation of the hip joint. The post-operative
outcomes on McKay’s criteria showed excellent
outcome in 16 cases (64%), good in 5(20%), fair in
3(12%) while poor in 1(4%) case as shown in Table-I.
The radiological outcome on Severin’s criteria showed
normal appearance in 14(56%) cases, mild deformity of
the femoral head, neck or acetabulum in 9(36%) cases,
moderate deformity and complete dislocation each in
only 1(4%) case, as shown in Table-II.

Table-I: McKay's Criteria

Grades n(%)
Excellent 16(64)
Good 5(20)
Fair 3(12)
Poor 1(4)
Total 25(100)

Table-II: Severin’s Criteria

Grades n(%)
I 14(56)
11 9(36)
111 1(4)
v 0
\% 0
VI 1(4)
Total 25(100)
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DISCUSSION

Early diagnosis and treatment with a harness can
maintain the normal development of the hip joint!! as
in the developing world, majority of the patients are
diagnosed late and miss the treatment with bracing
alone.’? Closed reduction has the disadvantage of
putting the head of femur at risk for avascular
necrosis!® due to which pelvic bone osteotomies are
done in children older than 18 months.’'5 DDH is a
complex problem and even more so in places where
tertiary care hospitals are few with difficult access
from far flung areas hence the late presentations and
delayed problems related to late DDH diagnosis,
increasing the likelihood of the patient be treated
with complex operations such as triple procedure.®
This leads to deformities, gait problems, degeneration
issues and pain during walk.’” Triple procedure, as
evident from the term itself, constitutes three primary
operations namely open reduction, femoral shortening
and pelvic innominate osteotomy. It is undertaken as
it combines three operations under one umbrella and
saves the patient from multiple hospital admissions
and surgeries. This study was undertaken to retro-
spectively analyze the outcomes of triple procedure
with regards to McKay’s and Severin’s criteria. In our
study, we encountered similar results to international
data available at time of study.

However, Vallamshetla et al.18 reported Severin’s
classification I and II in 100% patients while McKay’s
criteria showed good or excellent class in 100% of
patients. In Pakistan, Umer et al.’” reported 86% good
to excellent results and almost 52% Severin’s class-I
with age of the patients as important determinant of
the final result. Ganger et al.?0 reported a good and
excellent rate of 80% in a 3.5-year average follow up
while Abdullah et al.?! reported a good and excellent
outcome in 88% patients. Ning et al.?2 with their large
study data of 867 cases reported 80% good or excellent
outcome during an average of 6.2-year follow-up.
Thus, young children with DDH can safely be treated
with an extensive one-stage triple procedure without
increasing the risk of AVN.2

CONCLUSION

Triple procedure with open reduction, femoral
shortening and Salter’s osteotomy gives satisfactory results
in patients aged 2 to 7 with substantial reduction in post-
operative acetabular index.
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