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ABSTRACT
Introduction: developmental dysplasia of the hip (DDH) is a common pediatric musculoskeletal disorder that includes a spectrum
of abnormalities ranging from acetabular dysplasia to complete hip dislocation.
Objective: to describe current information related to developmental dysplasia of the hip, including its etiology, classification,
imaging findings, and management.
Methodology: this review analyzed 32 articles, including review articles, original studies, and clinical case reports. From these,
21 references were selected based on their relevance to the objectives of the study. The databases used were PubMed, Google Scholar,
and Cochrane Library. The search terms used in Spanish, Portuguese, and English included: developmental dysplasia of the hip,
hip dysplasia, DDH, diagnosis, screening, and treatment.
Results: early clinical screening and imaging evaluation, particularly ultrasound in infants, are essential for the timely diagnosis
of DDH. Conservative treatment with the Pavlik harness shows high success rates in achieving stable hip reduction.
Conclusions: early diagnosis and appropriate management are crucial to ensure normal hip development and prevent long-term
complications.

KEYWORDS: Developmental Dysplasia of The Hip; Hip Dysplasia; Ultrasound; Pavlik Harness.

INTRODUCTION

Developmental dysplasia of the hip (DDH) encompasses a
group of disorders characterized by abnormal development of
the hip joint during the neonatal period and early childhood.
This condition includes a spectrum of abnormalities ranging
from mild hip instability and acetabular dysplasia to
subluxation or complete dislocation of the hip. The term
replaced the former designation congenital hip dislocation, as

many of these abnormalities are not always present or
detectable at birth.

The etiopathogenesis of DDH is multifactorial, involving the
interaction of genetic, mechanical, and environmental factors,
with evidence of familial aggregation and the identification of
several associated genetic loci.
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Diagnosis is based on early clinical evaluation, including
physical examination maneuvers such as the Ortolani and
Barlow tests, as well as the identification of indirect signs such
as limited hip abduction, asymmetry of skin folds, or limb
length discrepancy. Suspicious findings should be confirmed
with imaging studies, primarily ultrasound in infants and
radiography in older children.

Early diagnosis and prompt treatment are essential to prevent
long-term complications, including persistent hip dislocation,
abnormal acetabular development, and early hip osteoarthritis.
Treatment depends on the patient’s age and the severity of the
condition, and may include conservative management with
braces or orthoses, as well as surgical intervention in more
advanced cases(1-3).

METHODOLOGY

This study was conducted as a narrative literature review on
developmental dysplasia of the hip (DDH). A comprehensive
search of the scientific literature was performed using the
electronic databases PubMed, Cochrane Library, and Google
Scholar.

The search strategy included articles published in Spanish,
English, and Portuguese, using the following keywords and
their combinations: developmental dysplasia of the hip, hip
dysplasia, DDH, hip instability, diagnosis, screening,
treatment, and Pavlik harness.

A total of 32 articles were initially identified, including review
articles, original studies, clinical trials, and case reports. After
evaluating relevance and scientific quality, 21 studies were
selected for inclusion in the present review, while the remaining
articles were excluded due to limited relevance to the objectives
of the study.

The selected literature was analyzed to summarize the
epidemiology, risk factors, pathophysiology, clinical
presentation, diagnostic methods, and current management
strategies for developmental dysplasia of the hip.

DEVELOPMENT

Epidemiology

The incidence of developmental dysplasia of the hip (DDH) is
estimated at approximately 10 per 1,000 live births, with hip
dislocation occurring in about 1 per 1,000 newborns. The
prevalence varies according to ethnic background, age at
diagnosis, and diagnostic methods, being higher in some
populations and less frequent in others.

DDH represents a spectrum of hip abnormalities, ranging from
mild instability that may resolve spontaneously to complete
dislocation requiring surgical management. Although early
ultrasound screening may detect a higher number of cases,
many resolve spontaneously during the first weeks of life,
leaving a smaller proportion that requires treatment.

Unilateral involvement is more common, with a predominance
of the left hip, which has been associated with the typical
intrauterine fetal position, potentially leading to mechanical
restriction during hip development(3-5).

Risk Factors

Several risk factors have been associated with an increased
likelihood of developmental dysplasia of the hip (DDH) and
should prompt careful clinical screening. Female sex is one of
the strongest predictors, with an incidence approximately four
times higher than in males, likely related to ligamentous laxity
induced by maternal hormones. Breech presentation,
particularly during the third trimester, represents one of the
most significant risk factors, as it may increase mechanical
stress on the developing hip joint. A positive family history also
contributes to susceptibility, suggesting a genetic component,
with several genes implicated in hip development and joint
stability(6,7).

Additional contributing factors include postnatal swaddling in
adduction and extension, which may restrict normal hip
positioning, and intrauterine mechanical constraints, such as
large fetal size, oligohydramnios, or multiple gestations, which
can limit fetal mobility and affect hip formation. Furthermore,
post-term gestation has been associated with a higher risk of
DDH, whereas prematurity does not appear to significantly
increase its incidence(8).

Pathophysiology

The development of the hip joint relies on the proper interaction
between the femoral head and the acetabulum during fetal
growth and early infancy. Disruption of this relationship can
lead to developmental dysplasia of the hip (DDH).

Embryologically, the hip joint begins forming around the fourth
week of gestation, with progressive differentiation of the
femoral head and acetabulum. As development continues, the
femoral head grows more rapidly than the acetabulum, resulting
in relatively limited coverage. Any alteration in their alignment
may cause acetabular dysplasia, instability, subluxation, or
dislocation.

Chronic changes, including capsular hypertrophy and
acetabular rim thickening (neolimbus), may further hinder
normal joint congruence and complicate reduction of the
femoral head(9).

Diagnosis and Screening

The clinical presentation of developmental dysplasia of the hip
(DDH) varies with age, ranging from mild hip instability and
limited abduction in infants to asymmetric gait, hip pain in
adolescence, and early osteoarthritis in adulthood. For this
reason, organizations such as the American Academy of
Pediatrics, American Academy of Orthopaedic Surgeons, and
Pediatric Orthopaedic Society of North America recommend
routine neonatal screening.

Diagnosis initially relies on clinical examination, particularly
the Ortolani and Barlow maneuvers, which assess hip stability
and the presence of dislocation. These tests have high
sensitivity and specificity when performed by experienced
clinicians. Additional findings such as limited hip abduction,
asymmetric skin folds, limb length discrepancy, or a positive
Galeazzi sign may also raise suspicion.
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When DDH is suspected, imaging studies are essential.
Ultrasound is the preferred modality during the first six months
of life, while radiography becomes more reliable after the
appearance of the femoral head ossification center (around 4—6
months)(10-12). Early detection through systematic screening
and periodic surveillance during infancy is critical to prevent
delayed diagnosis and long-term complications. Ultrasound is
the preferred imaging method for evaluating developmental
dysplasia of the hip (DDH) in early infancy because it allows
visualization of cartilaginous structures. It assesses acetabular
morphology, femoral head position, and joint structures. Key
parameters include femoral head coverage by the acetabulum
(=50%) and the alpha angle, which reflects acetabular depth and
is considered normal when greater than 60°. The beta angle,
related to the labrum, is normally less than 55°, according to the
Graf classification of developmental dysplasia of the hip.

The Graf classification is widely used to categorize hip
development based on ultrasound measurements of the alpha
and beta angles. It classifies hips into types I to IV, ranging
from normal development to complete dislocation. This
classification helps determine the severity of dysplasia and
guides treatment decisions.

In older infants and children, radiography becomes more useful
for evaluating hip alignment. Several reference lines help
identify abnormalities, including the Hilgenreiner line, the
Perkin line, and the Shenton line, whose disruption may
indicate displacement of the femoral head. Additional
measurements such as the acetabular index and the Wiberg
center-edge angle are also used to assess acetabular
development and femoral head coverage(13,14).

Treatment

The management of developmental dysplasia of the hip (DDH)
aims to restore and maintain a stable and concentric relationship
between the femoral head and the acetabulum, allowing normal
joint development. Treatment is based on three fundamental
principles: reduction of the femoral head, stabilization within
the acetabulum, and promotion of acetabular maturation. Early
intervention is essential, as outcomes improve significantly
when treatment is initiated during early infancy.

Therapeutic strategies depend on patient age and the degree of
hip displacement. In cases of mild acetabular dysplasia with a
centered femoral head, observation and measures that promote
adequate hip abduction with close clinical and imaging follow-
up may be sufficient. However, when hip decentering or
instability is present, active treatment is required to achieve and
maintain reduction.

In infants younger than six months, abduction orthoses are the
first-line treatment, particularly the Pavlik harness, which
maintains the hips in approximately 90° flexion and 45-60°
abduction, promoting stable reduction. When properly
indicated and monitored, success rates exceed 90%. If reduction
is not achieved after several weeks, alternative strategies are
required(15,16).

For patients between 6 and 18 months, closed reduction under
anesthesia followed by spica casting is commonly performed to

maintain hip stability. In cases where closed reduction fails or
in older children, open reduction may be necessary to correct
anatomical obstacles such as capsular tightness, hypertrophy of
the ligamentum teres, or labral inversion. Surgical approaches
commonly include anterolateral or medial techniques,
sometimes combined with procedures such as capsulorrhaphy
or tendon release.

In persistent acetabular dysplasia, especially in older children,
pelvic osteotomies may be indicated to improve femoral head
coverage. Procedures such as the Salter osteotomy, Pemberton
osteotomy, or Dega osteotomy are commonly used. In
adolescents or young adults with symptomatic dysplasia but
preserved joint cartilage, joint-preserving procedures, such as
the Bernese periacetabular osteotomy, may be considered to
restore acetabular coverage and delay degenerative
changes(17-19).

Differential Diagnosis, Prognosis, and Complications

The differential diagnosis of developmental dysplasia of the hip
(DDH) includes other conditions that may cause lower limb
length discrepancy, such as proximal femoral focal deficiency,
femoral neck fracture, coxa vara, and sequelac of septic
arthritis. The prognosis largely depends on the severity of
dysplasia, age at diagnosis, treatment method, and the
achievement of a stable concentric hip reduction. In many
neonates with mild instability, spontaneous resolution may
occur, whereas treatment with the Pavlik harness achieves high
rates of successful reduction, although residual dysplasia may
persist in some cases. Early detection and timely management
are essential to prevent long-term complications such as
functional impairment, chronic hip pain, and early
osteoarthritis. Potential complications include avascular
necrosis of the femoral head, transient femoral nerve palsy, skin
irritation, and residual dysplasia, while surgical treatment may
be associated with redislocation, infection, osteonecrosis, and
joint stiffness. Therefore, long-term clinical and radiographic
follow-up until skeletal maturity is recommended(20,21).

Prevention

Preventive strategies include proper swaddling techniques that
allow free hip movement and early neonatal screening in infants
with risk factors such as breech presentation or positive family
history. Educational programs for parents and healthcare
professionals are essential to reduce late diagnosis.

CONCLUSION

Developmental dysplasia of the hip (DDH) represents an
important pediatric orthopedic disorder with potentially serious
long-term consequences if not recognized and treated early.
Early identification through systematic clinical examination
and appropriate imaging methods, particularly ultrasound
during infancy, is essential for accurate diagnosis.
Classification systems such as the Graf classification help
determine the severity of the condition and guide treatment
strategies. Conservative management with the Pavlik harness
remains the first-line therapy in most infants and demonstrates
high rates of successful hip reduction. Early diagnosis and
timely intervention are critical to ensure normal hip
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development, minimize complications, and reduce the risk of
premature degenerative joint disease.
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