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Abstract: Introduction: DDH is the most common congenital anomaly of
the musculoskeletal system in newborns. The disease ranges from a simple
flattening of the acetabular cavity to the complete dislocation of the femoral
head. Most developed countries report an incidence of 1.5 to 20 cases of
DDH per 1000 births, depending in part on the methods of screening used. It
includes a wide spectrum of hip alterations: neonatal instability; acetabular
dysplasia; hip subluxation; and true dislocation of the hip. Aim of the Study:
Quick Response Code The aim of this study was to evaluate the management of the Developmental
= Dysplasia of Hip (DDH) in children. Methods: This retrospective study was
conducted in the Department of Pediatric Surgery, Bangladesh Shishu Hospital
& Institute, Dhaka, Bangladesh during the period from January2018 to
December 2021. Result: In total 54 neonates completed the study. In our study
:I:gl we found majority (53.70%) of children were aged less than 4 months old.
Followed by 25.93% & 20.37% were aged 1-2 months & 3-4 months
respectively. Majority of neonates were girls (61.11%) compared to boys
(38.89%). The highest risk factors of DDH was breech presentation (19%).We
found that majority of neonates (70.37%) had dysplasia on left side and 7.41%
had dysplasia on right side respectively. The prevalence of bilateral condition
was 12(22.22%). Conclusion: DDH a common congenital anomaly that can be
successfully treated non-operatively if detected early. For older individuals with
dislocated or unstable hips, surgery is necessary. Surgery's function in treating
acetabular dysplasia in children is changing and largely determined by
symptoms. Expanding therapy choices for DDH and improved anatomical
patient assessment skills among doctors will result in the proper intervention at
the right time.
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of 1.5 to 20 cases of DDH per 1000 births, depending in
part on the methods of screening used [2]. The term

INTRODUCTION

Developmental Dysplasia of the Hip (DDH) is
the most common congenital anomaly of the
musculoskeletal system in newborns. It ranges from a
simple flattening of the acetabular cavity to the
complete dislocation of the femoral head [1]. DDH is a
spectrum of anatomical abnormalities of the hip joint in
which the femoral head has an abnormal relationship to
the acetabulum. The true incidence of DDH can only be
estimated because there is no ‘‘gold standard’’ for
diagnosis. Most developed countries report an incidence

‘developmental dysplasia of the hip’ (DDH) includes a
wide spectrum of hip alterations: neonatal instability;
acetabular dysplasia; hip subluxation; and true
dislocation of the hip [3-5]. Looseness or laxity within
the acetabulum is called instability [6]. In the case of
dysplasia, some morphological changes in the
acetabulum, proximal femur or both are present, but
articular surfaces are concentrically in contact. In the
subluxated hip, there is contact between both articular
surfaces, but not concentrically. In a true dislocation,
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there is no contact between the articular surfaces of the
proximal femur and acetabulum [7]. It is important to
differentiate between these entities, because its clinical
course, treatment and prognosis are also different.
When facing a child with DDH, it is very important to
determine whether the hip is concentrically reduced.
Classical terms such as ‘congenital dislocation of the
hip’ or ‘congenital dysplasia of the hip’ are used less
often these days because they do not include the
developmental aspect of the dysplasia, which is
important from a medico-legal point of view [8]. The
incidence varies with age at diagnosis, race, and
modality by which diagnosis was made. DDH has a
spectrum that ranges from mild hip instability, which
resolves spontaneously to dislocation, which needs
surgery. In a prospective study by M Kokavec & Bialik
V, the sonographic incidence is about 69.5 per 1000,
but most of them self-resolve in about 6 to 8 weeks,
leaving 4.8 per 1000, which requires some form of
treatment. No additional incidence was seen at age one
[9]. The incidence varies from 0.06 in Africans to 76.1
per 1000 in Native Americans due to the combination
of genetics and swaddling. Unilateral involvement in
63% and 64% involves the left side due to in utero most
frequent fetal positioning (left occipitoanterior). The
left hip of the fetus is adducted against the mother's
lumbosacral spine [10, 11]. The etiology is
multifactorial, ~ with  genetic,  hormonal  and
environmental causes, but it is believed that the primary
cause is restriction of the movements of the fetus or
hyper elasticity of the joint capsule of the hip [12, 3].
The incidence of DDH with dislocation is around one in
every thousand live births. It is more prevalent in
children with pelvic presentation, females and children
with a positive family history (12% to 33%) [12-15].

An early diagnosis, which is essential for an
early treatment, is the fundamental prerequisite in order
to achieve the best treatment results and to reduce the
possibility of hip osteoarthritis in young adults. The
treatment effectiveness is maximized when it begins
early, within the first month or, if possible, the first
days of life. If untreated, DDH can cause early hip
osteoarthritis and, in the most severe forms, the
presence of a limp with severe functional limitations,
since walking age. The importance of early
identification and adequate treatment for this disease is
to prevent its sequelae, such as deformity of the femoral
head, anteversion of the femoral neck, valgus thigh and
dysplastic acetabulum, which evolve to hip arthrosis [1,
16, 17]. Hence in this study we aimed to provide
recommendations for the early detection of hip
developmental dysplasia (DDH) and indications on its
management.

OBJECTIVE

The main objective of the study was to
evaluate the management of the Developmental
Dysplasia of Hip (DDH) in children.

MATERIALS & METHOD

This was a retrospective study and was
conducted in the Department of Pediatric Surgery,
Bangladesh Shishu Hospital & Institute, Dhaka,
Bangladesh during the period from January, 2018 to
December, 2021. A total of 54 cases of neonates having
Developmental Dysplasia of the Hip (DDH) was taken
for our study.

These are the following criteria to be eligible
for the enrollment as our study participants: a) Neonates
were included from birth to 4 months old; b) Neonates
with having DDH; c) Neonates having clinically
suspected of DDH incidentally; d) Neonates with
written informed consent obtained from their parents.
And a) Neonates with other hip joint disorders, b)
Neonates with severe systemic diseases
contraindicating surgical procedure; b) Patients with
previous surgical history; ¢) Neonates with any acute
illness (e.g., renal or pancreatic diseases, ischemic heart
disease etc; d) Children with other systemic illnesses,
(e.g., protein energy malnutrition and cerebral palsy)
were excluded from our study.

Clinical Examination

It is crucial in the identification of DDH,
especially  babies  with  risk  factors.  Hip
instability/dislocation can be identified by Barlow and
Ortolani manoeuver.

Ortolani Maneuver

Infant in the supine position, hip flexed at 90
degrees and in neutral rotation. The infant should be
calm, and clothes and diapers should be removed. This
manoeuver reduces dislocated hip. The hip is held in the
way the thumb on the inner aspect and index and ring
finger on the greater trochanter. While applying anterior
force on the greater trochanter, gently abduct the hip. If
the hip dislocated, one would feel a jerk or clunk. "Hip
clicks" are clinically insignificant without instability
[19].

Barlow Maneuver

In the same above position, while applying
posterior force to trochanter (AAP recommends against
posterior force), adduct the hip. You will feel the clunk
or jerk if the hip can be dislocated. This maneuver
should be done gently as forceful adduction can cause
instability. [20].

The sensitivity of this maneuver with
experienced hands (ranging from 87 to 97 percent) and
specificity varies from 98 to 99 % [21].

Asymmetry in the position and or the number
of the gluteal skin folds may be a clue for DDH. But
asymmetry is a normal finding in 27 % of
infants. Galeazzi (Allis) sign identifies real or apparent
of the femur, by comparing the knee height while hip
and knee are flexed and feet flat on the table [22].
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Evaluation

The POSNA, the Canadian Task Force on
DDH, and the AAOS, the American Academy of
Pediatrics, recommends periodic surveillance for DDH
throughout infancy. The 2000 AAP clinical practice
guideline recommended the hip ultrasound (USG) at six
weeks of age or Xray of the hip at four months of age in
girls with a positive family history of DDH or breech
presentation at third trimester. Universal screening is
controversial, as most of the instability is found self
resolves [23].

Diagnosis depends on local resources and the
availability of expert guidance.

Newborns

1. Normal exam with risk factors - USG hip at
six weeks (allowing time for resolution of
physiologic immaturity and laxity).

2. Inconclusive exam or hip clicks - Repeat exam
in 2 to 4 weeks.

3. Positive Ortolani or Barlow - Refer to an
orthopedic specialist with experience.

Four Weeks to 4 Months
1. Inconclusive exam - Refer to a specialist or
Hip USG at six weeks.
2. Positive Barlow or Ortolani - Refer to an
orthopedic specialist with experience [22].

Imaging
The American Institute of Ultrasound in
Medicine and the American college of radiology

Acetabuldr

A) Normal Hip

recommend the USG of the hip [24]. Itis used to
visualize acetabular dysplasia, hip dislocation, femoral
head anatomy, ligament teres, and hip capsule.
The most important finding to know is femoral head
coverage by acetabulum (minimum 50%) and depth of
the bony acetabulum (Alpha angle: More than 60
degrees considered normal).Criteria for DDH has been
established for static imaging (Graf classification).

GRAF Classification
1. Alpha angle-angle between bony acetabulum
and Illium (Normal > 60 degrees).
2. Beta angle-angle between labrum and ileum
(Normal < 55 degrees) [22].

Radiological Examination

Hip X-ray still plays a role in the diagnosis of
DDH [33]. However, the method is useful only from the
3" — 4™ month of life of the child, when the skeletal
structures reach a sufficient degree of mineralization
and may be visualized by X-rays. The risks associated
with radio exposure and the modest information that the
examination provides in the first 3-4 months of life,
have made this diagnostic tool no longer recommended
as a screening test for DDH. Hip X-rays must be used
as a second-level diagnostic investigation in order to: i)
confirm a clinical or ultrasound suspicion of DDH; ii)
as a follow-up the disease; iii) document the complete
recovery of the most severe forms; iv) highlight the
possible onset ofcomplications [1, 25].

B) Hip Dysplasia

Figure 1: Showing the pelvis X-ray of a (A) normal hip & (B) hip dysplasia [26]

Statistical Analysis

All data were recorded systematically and
quantitative data was expressed as mean and standard
deviation and qualitative data was expressed as

frequency distribution and percentage. Statistical
analysis was performed by using SPSS 23 (Statistical
Package for Social Sciences) for windows version 10.
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95% confidence limit was taken. Probability value
<0.05 was considered as level of significance.

Table 1: Distribution of our study subjects based on demographic variables (n=54)

RESULT

Variables [ N | P(%) [ P-value
Age(months

<lmonth |29 |53.70 | 0.023
1-2 months | 14 | 25.93
3-4months | 11 | 20.37

Sex

Boys 21 | 38.89 | 0.042
Girls 33 | 61.11
Weight(kg)

Mean +SD | 4.02+2.11 [ 0.001
Height(cm)

Mean +SD | 49.03 + 3.41 | 0.001

Table 2: Distribution of study subjects based on the conditions of DDH

Conditions | N | P(%) | P-value
Bilateral 12 | 22.22 | 0.012
Unilateral

Left side 38 | 70.37 | 0.015
RightSide | 4 | 7.41

Oligohydramnios
Multiple pregnancy
Left hip

Improper swaddling
Hyperlaxity

Familiar history

Elevated weight at birth

Clubfoot
Clinical instability

Breech presentation

Figure 2: Distribution of study subjects based on the risk factors of DDH

In table 1 we showed the distribution of our
study subjects based on demographic variables.
Majority (53.70%) of children were aged between less
than 1 month old. Followed by 25.93% & 20.37% were
aged 1-2 months & 3-4 months respectively. Majority
of neonates were girls (61.11%) compared to boys
(38.89%). We found the mean +SD of weight was 4.02
+ 2.11 kg and the mean £SD of height was 49.03 + 3.41
cm.

In figure 2 we distributed our study subjects
based on the risk factors of DDH. Among all risk
factors majority (19%) had breech presentation,

followed by 15% & 13% had dysplasia because of
multiple pregnancy & elevated weight at birth
respectively. Both clinical instability & familiar history
was found 9% and 7% was found in both
oligohydramnios & left hip. The least prevalence 4%
was found in hyperlaxity.

In table 2 we showed the distribution of study
subjects based on the conditions of DDH. We found the
highest prevalence of dysplasia was present in unilateral
condition. Majority of neonates (70.37%) had dysplasia
on left side and 7.41% had dysplasia on right side
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respectively. The prevalence of bilateral condition was
12(22.22%) among 54 neonates.

Di1SCcUSSION

In our study we found that majority (53.70%)
of children were aged between less than 1 month old.
Followed by 25.93% & 20.37% were aged 1-2 months
& 3-4 months respectively. Majority of neonates were
girls (61.11%) compared to boys (38.89%). We found
the mean £SD of weight was 4.02 + 2.11 kg and the
mean £SD of height was 49.03 + 3.41 cm. [Table 1]
Geertsema et al., they screened a total of 3536 neonates
(7072 hips) at an age of two to three weeks [27].
Anastécio et al., found that 19 (90.5%) were female and
two (9.5%) were male in their study. The mean age at
the time of diagnosis was 2.3 years; the earliest was at
the age of one month and the latest was at 4.6 years
[28].

In the current study among all risk factors
majority (19%) had breech presentation, followed by
15% & 13% had dysplasia because of multiple
pregnancy & elevated weight at birth respectively. Both
clinical instability & familiar history was found 9% and
7% was found in both oligohydramnios & left hip. The
least prevalence 4% was found in hyperlaxity [Figure
1]. Lambeek et al., found breech position in the last
trimester being the most significant risk factor for
DDH. The odds ratio is5.47(2.58t0 11.6). The
procedures that decrease the time spent in the breech
Position, like the external cephalic version and pre-
labor CS, reduce the risk for DDH [29]. Robert et al., &
Stevenson et al., Many genes have postulated in the
Asian population. The relative risk is 1.72(0.05 to
55.00). The risk of recurrence is high approximately 6%
and also suggested IL6 and TGFB1 (transforming
growth factor-beta 1 or TGF-B1) are the two pro-
inflammatory cytokines involved in the pathogenesis of
Osteoarthritis, may be associated with DDH in the
caucasian population [30, 31]. Nandhagopal et al.,
found any physical limitation (LGA, oligohydramnios,
twins) in utero can contribute to DDH. It also increases
the risk of other abnormalities like Metatarsus adducts
congenital muscular torticollis, and congenital knee
dislocation. Orak et al., found postmaturity is a risk
factor [22, 32].

In this study we found the highest prevalence
of dysplasia was present in unilateral condition.
Majority of neonates (70.37%) had dysplasia on left
side and 7.41% had dysplasia on right side respectively.
The prevalence of bilateral condition was 12(22.22%)
among 54 neonates [Table 3]. Anastacio et al., analyzed
21 patients with bilateral DDH (42 hips operated) [28].

Management of DDH:

The goal is to provide an optimal environment
for the growth of the femoral head and acetabulum. So
a high index of suspicion and routine surveillance is
needed to detect DDH and prevent complications.

To provide this optimal contact between the
femoral head and acetabulum, various treatment
modalities like abduction splinting, closed reduction,
open reduction are available [22].

Double diapering is most likely harmless.

0 to 4 Weeks

1. Mild instability without a dislocatable hip can
be watched [33].

2. Early referral to an orthopedic surgeon
experienced treatment of DDH will be optimal
if the hips are dislocatable. The application of
abduction splints (Pavlik harness) will be up to
the orthopedic surgeon who manages it. But a
study done by Larson JE et al., concluded
waiting up to 30 days before initiation of
treatment shows no significant difference in
the outcome [34].

1 to 3 Months

Abduction devices like Pavlik harness is the
widely used device for DDH. It consists of an anterior
strap that flexes the hip at 90 degrees and prevents
extension, posterior strap to prevent adduction. Its worn
23 hours per day for at least six weeks or until the hip is
stable. The USG of the hip is done every 3- 4 weeks to
monitor the position of the femoral head. The success
rate is about 90 % for Barlow's positive hip.

The failure rate is high with the following
conditions: Ortolani positive hip, initiation of treatment
after seven weeks, foot deformity.

If the hips are not reduced by three weeks,
semi-rigid, non-flexible abduction devices like Ilfed
orthosis to keep the hip in abducted position can be
tried in a study by Sankar et al., 82 % success rate with
Ilfed orthosis after Pavlik harness failure [22, 35, 36].

ConcLusioN AND REcCOMMENDATIONS

In our study, we found that if DDH detected
early it will be a common illness that can be
successfully treated non-operatively. For older
individuals with dislocated or unstable hips, surgery is
necessary. Surgery's function in treating acetabular
dysplasia in children is changing and largely
determined by symptoms. Expanding therapy choices
for DDH and improved anatomical patient assessment
skills among doctors will result in the proper
intervention at the right time.
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