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Developmental dysplasia of hip (DDH) affects 1.5-20/1000 live births. Early detection and
treatment have spared many patients from crippling. The dislocation of the hip is always
postnatal. Defects in hip occur because of the flexibility of the joint capsule at birth,
underdeveloped hipacetabulumandimmature femur head. Objective: To correlateincidence of
developmental dysplasia of hip in newborns with modes of presentation at birth (vertex, breech
and transverse) using Graf method ultrasound. Methods: The six-month analytical cross-
sectional study was conducted after ethical approval and informed parental consent. A total of
115 healthy newborns below 28 days age were inducted in the study. The study excluded
neuromusculardisease, neural tube defectsand geneticanomaly cases. The bilateral hipangles
were measured on ultrasound, categorized and recorded. Modes of presentation (vertex,
breech and transverse) and physical exam findings were included. Results: Hip angles were
measuredin 115 newborns. The vertex presentation was the most common; 96(83.48%). Infants
with vertex presentation had the significantly smaller frequency of dysplasia(p<0.001). Breech
presentation had significantly high incidence of hip dysplasia (p<0.001). Bilateral pathological
immature hip (2a-) and centered unstable (2c) hip dysplasia types were most common in all
groups. Severedysplasiatypes Dand 4 were seeninthe vertexand breech groups. Conclusions:
Developmental dysplasia of hip occurs with vertex, transverse and breech presentation
postnatally. The most frequent variants are the immature pathological and centered unstable
hips. The severe forms of dysplasiaoccurinvertexandbreech presentations.

INTRODUCTION

Developmental Dysplasia of Hip (DDH) is a hip disease in
which the proximal femur and acetabulum do not mature
normally, resulting in deformity and instability of the hip[1].
An association of DDH with genetic, mechanical and
hormonal factors has been established by previous
studies. A hormonal imbalance between estrogen and
progesterone is linked with DDH. High levels of
progesterone in such cases promote the dislocation in
contrast to high levels of estrogen, which has an inhibitory
effect. Mechanical factorsinclude the effects of restricted
space in utero during development such as uterine
structuralanomaliesand breech positionat birth. Infantsin
the breech position at birth have 25% risk of DDH. In
reported cases of DDH, 30% to 50% had breech
presentation at the time of delivery [2]. Furthermore,
among the cases of DDH the left hip was affected in 69%

cases as compared to the right hip, although bilateral
involvement has also been reported in previous studies.
The increased flexion of the already flexed knee and hip
joints in the breech position has been linked to the
dislocation of the hip. Previous studies have reported that
it affects female six times more often than male[2]. Early
identification with treatment has shown good prognosis.
National screening programs involving both clinical and
radiological methods have been explored previously.
Ultrasound of hip joints is the most widely accepted
method for diagnosis of DDH in the first six months after
birth. The Graf classification of hip growth has gained
popularity in early detection of abnormalities. The method
involves measurement of alpha (a) and beta () angles of
the hip to identify its type. The alpha (a) angle determines
the degree of bony acetabular roof inclination. The larger
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the angle, the more developed the acetabular roof. The 8
angle determines the degree of development of the
cartilaginous acetabular roof. Normally developed hips
have a small B angle [3]. The cases in which DDH is
misdiagnosed or missed, its symptoms present in the
adolescent group. Delay inits treatment is known to cause
degeneration of the joint[4]. DDH detected before the age
of six months can be managed with non-surgical methods
such as the Pavlik harness. However, studies report a high
number of cases of DDH in the low- and middle-income
countries that present in adolescence or adulthood.
Surgical intervention is expensive and the only option for
such patients [5]. Symptoms of complications caused by
DDHinclude tiptoe walkingonthe affected side or waddling
gait, due to less efficient hip abductors. Over time, the
patientdevelopslumbarlordosisresultingin paininthe hip,
lower back, and ultimately the knee[8, 7].

This study aimed to correlate the incidence of DDH in
newborns with the vertex, breech and transverse
presentations at birth. The findings from this study can be
used for early diagnosis of DDH in newborns using the Graf
method ultrasound and monitoring of pediatric patients
with immature hips to prevent need for surgical
intervention in future. This study will raise awareness
about this condition among clinicians, students and
parents for prevention of DDH, thereby reducing disease
andfinancialburdenonthe healthcare system.

METHODS

This analytical cross-sectional study was conducted overa
six-month period between January to June 2022. The data
were collected from PNS Shifa Hospital, National Institute
of Child Health (NICH), Fazaia Ruth Pfau Medical College
(FRPMC), Zubaida Medical Center, and Bantava Anis
Hospitals in Karachi after ethical approval (ERC 88/2021).
Writteninformed consent was taken from the parents after
which the newborn was inducted into the study. The study
included healthy newborns below 28 days age. Infants
diagnosed with neuromuscular disease, neural tube
defects or genetic abnormality were excluded from the
study. The sample size of 115 was calculated using OpenEpi
software with 95% confidence interval with hypothesized
frequency of outcome factor in the population(p): 2.7%+/-
3. Data were collected using non-probability convenience
sampling. The hip ultrasound findings were categorized
based on Graf classification documented[8, 9](Table 1). All
findings were cross-checked and verified by attending
classified radiologist. Statistical analysis was done using
SPSSversion 24.0. A p-value less than 0.05 was considered
statistically significant. The Fischer's-Exact test was
applied to determine the significance of association
betweenthevariables.

Table1: Graf Classification of Hip

Hip Type

Characteristics

Normal hip (mature hip); a angle >602. Subtypes are
Type 1a(B angle >552) and Type 1b (B angle <552)

DOI: https://doi.org/10.54393/pjhs.v5i10.1951

Physiological immature hip with a angle 552-602 and

2a(+) B angle >552in infants less than three months old.

Pathological immature hip (acetabular dysplasia) with a
2a(-) angle 50°-552 and B angle B angle >552in infants less
than three months old.

Centered hip but stable with a angle 552-60¢2

2b and 3 angle >552in infants above three months.
9 Centered, unstable hip with a angle 432-492
¢ and B angle<772
D Decentered hip with a angle 43%-492 and 8 angle>772
3 Eccentered hip (cartilaginous roof is pushed cranially)
with a angle <432 and B angle>77°
4 Dislocated hip (cartilaginous roof is pushed caudally)

with a angle< 432 and B angle>77°

The principal investigator recorded the mode of delivery,
physical exam findings for DDH, measured angles (alpha
and beta) and dysplasia classification if present in the
proforma. The ultrasound was performed with the infantin
the decubitus position using the Toshiba Aplio 300, High
Frequency Linear Probe 7.5 MHz, Japan. The images were
analyzed in the coronal plane. The transducer of the probe
was placed parallel and lateral to the hip. The following
landmarks were identified on the image: head of the femur,
ilium, bony acetabular roof, labrum, iliac bone, and
triradiate cartilage. Subsequently the alpha and beta
angleswere determined[9]. The alphaangle was measured
between the cortex of the ilium and a line passing through
the acetabularroof. The betaangle was measured between
the outer cortex of the ilium and the center of the
acetabularlabrum[10,11](Figure1).

Figure 1: Measurement of alpha and beta Angles of Hip
Joint

RESULTS

The study consisted of 115 healthy male and female infants
(230 hips) below 28 days of age. The newborns of the
present study were grouped according to their mode of
presentation(vertex, breech and transverse) at the time of
birth. Using Graf method ultrasound, the right and left hip
angles were measured, categorized and compared. In the
study the most common mode of presentation at birth was
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vertex (96; 83.48%) followed by breech (16; 14%) and
transverse(4;3.48%)(Table 2).

Table 2: Distribution of Study Participants Based on Mode of
PresentationatBirth

Presentation at Birth n=115 Frequency (%)

Vertex
Yes 96(83.48%)
No 19(16.52%)
Breech
Yes 15(13.04%)
No 15(13.04%)
Transverse
Yes 4(3.48%)
No 11(96.52%)

Among the vertex presentation group, normal and
physiologically mature hips were most prevalent la (77;
40.5%)and 2a+(64; 33.7%). Pathologicalimmature hip(2a-
) was the most prevalent type of hip dysplasia (36; 18.9%).
Centered unstable hip (9; 4.7%) and decentered hip (1;
0.5%) types were also observed. The difference between
the groups was highly statistically significant (p=0.001)
(Table3).

Table 3: Distribution of Hip Types Among Vertex Presentation in

DOI: https://doi.org/10.54393/pjhs.v5i10.1951

Table 4 :Distribution of Hip Types Among Breech Presentationin

Newborns Accordingto Graph Method Ultrasound

Breech Total
Met}-\i%euﬁif:rgrsaofund Freq't%ncy Fregl?:ncy Fre?;e)ncy p-value
(%) (%)
la 81(40.9%) | 8(25.0%) | 89(38.7%)
2a+ 65(32.8%) | 6(18.8%) 71(30.9%)
2a- 38(19.2%) | 8(25.0%) | 46(20.0%)
2c 10(5.1%) 8(25.0%) 18(7.8%)
0.001
D 1(0.5%) 1(3.1%) 2(0.9%)
3 0(0.0%) 1(3.1%) 1(0.4%)
4 3(1.5%) 0(0.0%) 3(1.3%)
Total 198(100.0%) |32(100.0%)|230(100.0%)

p-value <0.05: statistically significant; p-value<0.001 highly
statistically significant; Testapplied: Fischer's Exact

Infants with transverse lie at birth showed the pathological
immature (2a-) and centered unstable hip types (2c); 2
(25.0%), 1(12.5%) respectively. The majority had normal
mature hips (1a); 4 (50.0%). The difference between the
groupswas statisticallyinsignificant(p=0.647)(Table 5).

Table 5: Distribution of Hip Types Among Transverse
PresentationinNewborns According to Graph Method Ultrasound

Newborns According to Graf Method Ultrasound

Vertex

q Total
Type of Hip on Graf Yes No Frequency
Method Ultrasound  Frequency Frequency (%) value
(%) (%)
la 77(40.5%) | 12(30.0%) | 89(38.7%)
2a+ 64(33.7%) | 7(17.5%) | 71(30.9%)
2a- 36(18.9%) | 10(25.0%) | 46(20.0%)
2¢c 9(4.7%) | 9(22.5%) | 18(7.8%)
D 100.5%) | 1(25%) | 2(0.9%) |0-00™
3 0(0.0%) 1(2.5%) 1(0.4%)
4 3(1.6%) 0(0.0%) 3(1.3%)
Total 190 40 230
(100.0%) (100.0%) | (100.0%)

p-value <0.05: statistically significant; p-value<0.001
highly statistically significant; Test applied: Fischer's-
ExactIntheinfantswith breech presentation at the time of
delivery, pathological immature(2a-) hip was observedin 8
(25.0%)newborns. The centered unstable(2c)was seenin8
(25.0%) while 1(3.1%) had decentered dysplastic hip type D.
The mature (1a) hip was seen in 8 (25.0%) while the
physiologically immature hips (2a+) were observed in 6
(18.8%) newborns. The difference in the groups was highly
statistically significant(p=0.001)(Table 4).

Transverse Total
Type of Graf Method Yes No Frequency p-
Ultrasound Frequency Frequency (%) value
(%) (%)
la 4(50.0%) | 85(38.3%) | 89(38.7%)
2a+ 1012.5%) 70(31.5%) | 71(30.9%)
2a- 2(25.0%) | 44(19.8%) |46(20.0%)
2c 1012.5%) 17(7.7%) 18(7.8%)
D 0(0.0%) | 2(0.9%) | 2(0.9%) | 0.647
3 0(0.0%) 1(0.5%) 1(0.4%)
4 0(0.0%) 3(1.4%) 3(1.3%)
Total 8 222 230
(100.0%) (100.0%) | (100.0%)

p-value <0.05: statistically significant; p-value<0.001 highly
statistically significant; Test Applied: Fischer's Exact

DISCUSSION

The advent of hip ultrasonography has completely
transformed the pathology and detection of DDH. It has
made it possible for an early detection, enabling more
appropriate and potent management of DDH[12, 13]. In the
current study 115 newborns (230 hips) were examined by
Graf method ultrasonography. In the current study, the
modes of presentation at birth were analyzed as risk
factors for DDH. Similar approach was taken by Treiber et al
[11], Zebetal[12]and Khabiah etal[13]. Inthe current study
the vertex or cephalic presentation was predominant. The
breech presentation frequency was greater than that of
transverse. In our study, newborns with vertex
presentation at birth had significantly smaller number of
dysplastic hips as compared to non-vertex presentation
(p<0.001). Similarly, Patil et al., reported high incidence of
vertex presentation, followed by breech and transverse lie
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atbirthin their study cohort[14]. Like our study, lonescu et
al.,in a retrospective single center multifactorial study,
reported that the incidence of DDH with cephalic
presentation at birth was less than other presentation
types (7.5%; 220 patients) [15]. The study determined a
highly statistically significant difference (p=0.0001)
between incidence of DDH in cephalic and non-cephalic
presentations at birth. Rosete et al., had similar results
wereintheir case control study. Thisindicates that mode of
presentation at the time of delivery has a strongimpact on
the stress at the hip joints of the infant. In such cases,
awareness about the condition would be helpful in
management [16]. We observed pathologically immature
hips, centered unstable and severe dysplasia (types D and
4)in the vertex presentation group. Types D and 4 would
require follow up and intervention. The difference in the
groups with vertex and non-vertex presentation was highly
significant in our study (p=0.001). lonescu et al., also
documented high number of cases with type D hip
dysplasia with statistically significant difference
(p=0.0001). Furthermore, their study also detected type Il
hip dysplasia in the vertex presentation group [15]. In
contrast to our study, Kolovos et al., did not observe any
casesof type Dand 4intheir study. This could be attributed
to the difference in study populationand sample size[2]. In
this study, most infants with transverse lie at birth had the
normal physiological hips. The only dysplastic hip types
that we observed were the pathologicalimmature (2a-)and
centered unstable (2c) variations. In our study group the
other dysplastic hip types were not seen with transverse
lie. Statistical analysis revealed no significant association
between DDH and transverse lie at birth in our study. Like
our study, lonescuetal., alsoreported normal physiological
hips in this group. However, they did not find the centered
unstable variety but the more severe, eccentered type of
DDH in their study [15]. In contrast to our study, they
determined highly significant difference between the
transverse and other groups of presentations at birth
(p=0.0001). The differencein findings could be attributed to
alargersample sizeintheirstudy.

We detected centered unstable hip as well as severe
dysplasiaoftypesDand 4inthe breech presentationgroup.
Our findings showed that breech presentation had highly
significant association with DDH (p <0.001). It has been
deduced that breech presentation places a significant
amount of stress on the lower extremities and prolonged
strain on lower limbs during a breech delivery [17]. Similar
results between breech presentation and occurrence of
DDHwere reportedinstudies conducted in Bangladesh[ 4],
Egypt[9] Slovenia[11], SaudiArabia[13, 18]and China[19].
A case control study also reported an increasing risk of
developing DDH with gestational age and duration of
breech presentation [19]. In contradiction, a study in
England hasreportednosignificantrisk of DDHwith breech
delivery [20]. This indicates that breech presentation
carrieshighrisk of DDHacrossall populations.

DOI: https://doi.org/10.54393/pjhs.v5i10.1951

CONCLUSIONS

Developmental dysplasia of hip occurs with vertex,
transverse and breech presentation at the time of delivery.
The most frequent variants are the immature pathological
and centered unstable hips. The severe forms of dysplasia
occurmostcommonlyinvertexandbreech presentations.
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