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ABSTRACT

Objective This study aims to map the literature on
screening, diagnosis, treatment and outcomes of
developmental dysplasia of the hip (DDH) in the Brazilian
population aged 0—18 years, to describe regional
variations in its presentation and management.

Design Scoping review.

Data sources PubMed/MEDLINE, Web of Science,
Scopus, “Biblioteca Virtual em Satide” and “Biblioteca
Digital Brasileira de Teses e Dissertacdes”. The journals,
Revista Brasileira Ortopedia and Acta Ortopédica
Brasileira, were manually searched for non-indexed
issues. Databases were searched from their inception to
February 2024.

Eligibility criteria This scoping review included studies
on Brazilian patients aged 0—18 years diagnosed with or
being assessed for DDH. No language or date restrictions
were applied.

Data extraction and synthesis Studies were assessed
based on title, authors, publication year, study design,
sample size, level of evidence, region of Brazil and
healthcare setting (public or private). The articles were
then analysed across four categories: screening, diagnosis,
treatment and outcomes.

Results 52 studies, published between 1951 and

2023, were included. Reported prevalence rates ranged
from 0.75 to 56.4 cases per 1000 children. No study
examined the effectiveness of specific screening
programmes or compared their outcomes. The most
common diagnostic methods were the Ortolani manoeuvre
and ultrasonography using the Graf method. Of the 27
articles on treatment, 17 focused exclusively on surgical
interventions, with the Salter osteotomy being the most
frequent procedure.

Conclusions There should be a greater focus on
understanding the prevalence of DDH in Brazil, the
availability of ultrasound devices and trained operators,
and the follow-up of conservative treatments. More
information on DDH in Brazil is essential for designing
and implementing effective screening and treatment
programmes. Future research should be done to
understand the prevalence of the disease, optimal forms of
screening and early treatment.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first scoping review to study devel-
opmental dysplasia of the hip specifically in the
Brazilian population.

= A rigorous framework for designing and conducting
a scoping review developed by the Joanna Briggs
Institute was applied in the production of this study.

= This scoping review may not be able to identify all
studies in grey literature despite attempts to be as

comprehensive as possible.

INTRODUCTION

Developmental dysplasia of the hip (DDH)
includes a spectrum of hip findings at birth
or infancy, including congruent hips with
dysplastic acetabulum, unstable hips or
frankly dislocated hips." DDH ccan be associ-
ated with syndromes but is otherwise a condi-
tion affecting otherwise healthy children,
with an incidence of 1%-2%, though this
may vary depending on the population and
screening methods used.?”® The general treat-
ment goal for DDH is to achieve and main-
tain a concentric reduction of the femoral
head in the acetabulum.

Diagnosing DDH is challenging, as it may
not be noticeable and is typically asymp-
tomatic at birth; therefore, it may go unde-
tected, particularly in areas where screening
strategies are not implemented. Diagnosis
may involve either a clinical exam, imaging
or both. Ultrasonography has been the most
common choice for imaging in the age group
up to 6months of age.”” The availability and
reliability of ultrasonography in areas with
limited resources are unknown.*"

Screening for DDH includes programmes
that use universal or selective ultrasonography
in the newborn population. Controversy
exists regarding the potential for overdiag-
nosis with universal screening protocols.* !
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There is a lower incidence of delayed diagnosis in coun-
tries with wide availability of ultrasound.'” In developing
countries, ultrasound examinations continue to be chal-
lenging because of restricted access to ultrasound devices
and the lack of experienced or trained professionals to
perform the examination.' '*

Failure to make an early and timely diagnosis hinders
the possibility of non-surgical treatment.””"” ' When DDH
is diagnosed later, there is a greater likelihood of the need
for increasingly extensive corrective surgeries, which can
lead to poorer outcomes including pain, disability and the
development of osteoarthritis. Underserved regions may
treat their children at a later age and consequently have
more sequelae. These invasive and complicated surgeries
become necessary due to the progression of untreated
DDH, which can include gait dysfunction after walking
age as well as long-term symptoms including hip and knee
pain and degenerative joint changes.

Brazil is a country of continental dimensions, divided
geographically into five regions with major socioeconomic
differences between them and within themselves. These
differences are shown in the divergent health resources
available in each area and the healthcare provided to the
population. Approximately 75% of the Brazilian popu-
lation relies exclusively on the Brazilian Unified Health
System (SUS), which is the largest public and universal
healthcare system in the world."

This scoping review aims to map the available litera-
ture related to epidemiology, screening, diagnosis, treat-
ment and outcomes of DDH in the Brazilian population
to provide an overview of this condition and to describe
regional variations in presentation and management
across the country. Moreover, knowledge of regional
differencesin the availability of screening tests is pivotal for
advising and implementing guidelines for the screening
and diagnosis of DDH in Brazil. This can provide valuable
information to public authorities for developing policies
regarding DDH. A preliminary search of PROSPERO,
MEDLINE and Joanna Briggs Institute (JBI) Evidence
Synthesis was conducted and no current or in-progress
scoping reviews or systematic reviews on the topic were
identified.

Review question

This scoping review will explore the available literature
on DDH in the Brazilian population to investigate vari-
ations in screening, diagnosis, treatment and outcomes
across the country.

METHODS

A scoping review is suitable for summarising and dissemi-
nating research findings and identifying research gaps in
existing literature." Our study was conducted in accor-
dance with the JBI methodology for scoping reviews™’ and
in line with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses extension for Scoping
Reviews.?' This review was conducted in accordance with

an a prior protocol published on BMJ Open (https://
doi.org/10.1136/bmjopen-2024-085403). This review
has been registered in the Open Science Framework
DOI Registration (https://doi.org/10.17605/OSF.1I0/
V3AYH).

Inclusion criteria

We considered studies which included paediatric patients
aged 0-18 years, according to the Brazilian Society of
Pediatric Orthopedics definition of paediatric age, with
a diagnosis of DDH or who were being evaluated for a
diagnosis of DDH.

Exclusion criteria

Studies which included patients over 18 years or those
addressing DDH as part of other conditions were
excluded.

Context

This review considered published and unpublished
studies that were related to the Brazilian population
through the explicit study of Brazilian patients.

Types of sources

This scoping review considered both experimental and
quasi-experimental study designs including randomised
controlled trials, non-randomised controlled trials, before-
and-after studies and interrupted time-series studies.
In addition, analytical observational studies including
prospective and retrospective cohort, case—control and
analytical cross-sectional studies were considered for
inclusion. This review also considered qualitative data
and descriptive observational study designs including case
series with more than 10 patients and descriptive cross-
sectional studies. In addition, systematic reviews which
met the inclusion criteria were considered, depending
on the research question. Grey literature, such as unpub-
lished studies and government data, was included in this
scoping review, as well as text and opinion papers.

Search strategy

The search strategy aimed to locate both published and
unpublished studies, reviews, and textand opinion papers.
An initial limited search of the MEDLINE/PubMed,
Web of Science, Scopus, “Biblioteca Virtual em Saude,”
“Biblioteca Digital Brasileira de Teses e Dissertacoes”,
“Revista Brasileira Ortopedia” and “Acta Ortopédica
Brasileira” was performed to identify articles on the ques-
tion presented in this paper. The text words contained
in the titles and abstracts of relevant articles, and the
index terms used to describe the articles were used to
develop a full search strategy. The search strategy, which
is presented in full in online supplemental Appendix I,
included keywords and their translation to Portuguese
based on DeCS translation for MeSH terms. Databases
were searched from their inception to 8 February 2024.
The reference list of all included sources of evidence was
screened for additional studies.
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Studies published in any language were included.
Studies published from database inception to the date of
the search were included to ensure the broadest explo-
ration of the literature possible. The databases searched
included “Biblioteca virtual em saude”, Scientific Elec-
tronic Library Online, Web of Science, Scopus and
PubMed/MEDLINE. Sources of unpublished studies/
grey literature were searched in “Biblioteca Digital
Brasileira de Teses e Dissertacoes”. The prominent
Brazilian orthopaedic journals, Revista Brasileira Orto-
pedia and Acta Ortopédica Brasileira, were manually
searched for articles for all years of publication previous
to indexation in the searched databases.

Study/source of evidence selection

Following the search, all identified citations were organ-
ised and uploaded to Rayyan (Rayyan, Massachusetts,
USA), a web-based systematic review tool designed to
streamline the process of managing and synthesising
research literature and duplicates removed. Articles were
then analysed by two independent reviewers to assess
them against the inclusion criteria for the review. Poten-
tially relevant sources were retrieved in full and their
citation details were imported into a data abstraction
table developed by the research team. The full texts of
the selected citations were assessed in detail against the
inclusion criteria by two or more independent reviewers.
Articles which did not meet the inclusion criteria were
excluded, and reasons for their exclusion are provided
in online supplemental Appendix II. Any disagreements
between reviewers at each stage of the selection process
were resolved through discussion or with a third reviewer.

Data extraction

Data were extracted from the articles included in the
scoping review by two independent reviewers, using an
online spreadsheet according to the tool described in
online supplemental Appendix III. The following data
points were collected from each article: (1) study title;
(2) authors; (3) publication year; (4) study design; (5)
number of patients; (6) level of evidence study using
the Oxford Centre for Evidence-Based Medicine level of
evidence; (7) region of Brazil from where the population
was the object of the study and (8) Healthcare setting of
the study: public or private. Then, the authors analysed all
articles responding to questions related to four categories
according to the objectives of this study: screening, diag-
nosis, treatment and outcomes. Relevant topics according
to each category were discussed as follows:

Screening: Fetal presentation for birth; sex; other condi-
tions (twin pregnancy, metatarsus adductus, congenital
torticollis), family history of DDH; clinical examination
at birth and considered risk factors and criteria for indi-
cating selective ultrasonography.

Diagnosis: Age; how the diagnosis was assessed; the inci-
dence of the condition in the population of the region of
the study; usage of ultrasound, X-ray or a combination for
diagnosis; clinical examination by a general practitioner;

clinical examination by a specialist; late diagnosed DDH
and prolonged postnatal positioning, such as swaddling.

Treatment: Age at which treatment began; time between
diagnosis and treatment; treatment strategies (conserva-
tive or surgical); type of non-surgical treatment; incidence
of closed reduction and incidence of open reduction.

Outcomes: Incidence of successful closed reduction;
occurrence of other adverse events arising from prere-
duction hip traction; incidence of residual subluxation
postoperatively; incidence of avascular necrosis (AVN)
of the femoral head and/or neck postreduction; inci-
dence of acetabular dysplasia and incidence of secondary
procedures.

Data analysis and presentation

The data are presented in graphical and tabular form.
These visual representations of the data are provided to
illustrate the most significant findings in a manner which
is readily accessible. A narrative summary accompanies
the figures to better illustrate how the collected data
relates to the research question.

RESULTS

2007 studies were identified through our initial search.
1955 were excluded such that 52 were found to meet all
eligibility criteria. Figure 1 describes a complete descrip-
tion of the search results and study selection process.

Characteristics of included studies

27 articles were not PubMed indexed and 2 of those were
doctoral theses or masters dissertations. The oldest study
was published in 1951 and the most recent in 2023. Out
of the 52 articles, 31 studies were conducted in the South-
eastern region of Brazil, 13 in the Southern region, 5 in
the Midwest, 1 in the North and 1 in the Northwest. 22
(42%) studies were found to be indexed in PubMed. The
majority of studies (54%) were published in the journal,
Revista Brasileira Ortopedia. All studies were conducted
within the public healthcare system. Figure 2 illustrates
the evolving focus of studies included in this review, high-
lighting their areas of emphasis over time. See online
supplemental Appendix IV for a full list of included
studies.

Review findings

Epidemiology

Before the widespread availability and acceptance of
ultrasound as a tool for diagnosis of DDH, the primary
condition followed in the literature was hip instability as
defined by a positive Ortolani sign. Arena (1973) studied
a population of 2964 infants in their first 24 hours of life
in Campinas, and found an incidence of hip instability,
evidenced by this definition, in 7.42 of 1000 infants.”?
Over a b-year period from 1978 to 1983, Volpon and Filho
found an incidence of hip instability to be 2.31/1000
in a population of 16429 infants in a single hospital in
Ribeirio Preto.”” Guarniero et al, analysing a population
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Figure 1

Duplicate records removed (n
=891)

Records excluded

(n = 1,009)

Reports not retrieved**

(n=37)

Reports excluded:
Wrong population (n = 8)

Wrong study design (n = 10)

Search results and study selection and inclusion process. *The databases searched include Biblioteca virtual em

saude, Web of Science, Scopus and PubMed/MEDLINE, and Biblioteca Digital Brasileira de Teses e Dissertagdes. **Eight
studies were not retrieved because the full text of the study was unable to be located. 29 studies were not retrieved because
these studies were duplicates which were not detected earlier due to the study titles being presented in both Portuguese and
English in different entries. From: Page MJ, et al.%° PRISMA, Preferred Reporting ltems for Systematic Reviews and Meta-

Analyses.

of 9171 infants in one maternity hospital in Sao Paulo in
1988, found an incidence of 5.01/1000.*

In more recent studies, ultrasound is used, either
alone or in addition to physical exam manoeuvres,
in the diagnosis of DDH. Ferreira used an approach
in which infants were first screened by physical exam
for a positive Ortolani sign, and those in which the
signal was positive received further diagnostic inves-
tigation using ultrasound by the Graf method and
radiographic evaluation. This study found a prev-
alence of congenital hip dislocation in 0.75/1000

recently born infants in a group of maternity hospi-
tals in Campo Grande over a 6-month period.”> Motta
et al, who performed ultrasound exams on a cross-
sectional sample of 678 infants in one maternity
hospital in Sao Paulo in 2018, found a prevalence of
54.6/1000 of DDH as defined by Graf classification
Ilc or greater.® Demographic data for these epide-
miological studies including incidence/prevalence,
reported sex and race of diagnosed patients can be
found in table 1.
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Figure 2 Focus of study of articles included in this review over time. If an article focused on more than one area of the study,
it was counted more than once. Larger bubbles correspond to a greater number of articles, with the number in the bubble

representing the count of articles which included that focus.

Screening

The published literature about screening for DDH in
Brazil is limited. The above epidemiological studies take
different approaches to making a diagnosis of DDH
but do not provide any data concerning a comparison
of screening approaches or long-term outcomes past
diagnosis.

Diagnosis

Diagnosis was the subject of 14 studies and was achieved
in all studies through physical examination, ultrasound
or radiographs, or some combination of those three
tools. All studies which used physical exam manoeuvres
alone as a diagnostic standard considered a positive
Ortolani sign to mean that the child had hip dysplasia.
Radiographs were often mentioned in conjunction with
physical exam manoeuvres to confirm the location of the
femoral head in or out of the acetabulum along with the

acetabular index, with Palhas describing radiographs as
the ‘gold standard’ for diagnosis as late as 1991.%

The Graf method was the most common method of
ultrasound examination, being used in some capacity in
11/15 (73%) of studies which mentioned the use of ultra-
sonography. The Harcke method of ultrasound diagnosis
was the other common diagnostic standard described,
used in two studies,28 % whereas the pubofemoral distance
was studied in three separate articles against the Graf
method as a possible alternative to the Graf method for
diagnosis.” ™ Studies in which the method of diagnosis
of DDH was specified are listed in table 2.

Treatment and outcomes

Of the 27 studies which considered the treatment of DDH
and its sequelae, 7 studied conservative treatments only,
17 studied surgical treatments only and 3 studied both.

Table 1 Incidence and prevalence rates of DDH found in all studies which published this information along with selected
demographic data
Study Motta et al'* Ferreira Guarniero et al** Volpon and Filho Arena
Incidence/prevalence
Rate per 1000 54.6 0.75 5.01 2.31 7.42
Sex
Female 2 (86.5%) 9 (85.3%) 37 (80.4%) 29 (76.4%) 17 (77.3%)
Male 5 (13.5%) 5 (14.7%) 9 (19.6%) 9 (76.4%) 5 (22.7%)
Race
White 30 (81%) 13 (38.2%) 35 (76.1%) 35 (92.2%) --
Mixed-race 7 (19%) 18 (62.9%) 6 (13%) 0 (0%) —
Black 0 (0%) 1(2.9%) 4 (8.7%) 3 (7.8%) -
Asian 0 (0%) 0 (0%) 1(2.2%) 0 (0%) -
No information 2 (5.9%) 22 (100%)

DDH, developmental dysplasia of the hip.
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Table 2 Studies in which the method of diagnosis of DDH was specified

References Reported age at examination

Method of diagnosis

Guarniero et al*®

Palhas and Pires?’ Up to 6 months

Milani et a/*® 32 days (one child diagnosed)
Meyer et al*® -
Pacheco?® Mean: 7.79 weeks=6.44

Jacobino et al®®

Mean: 5days
Teixeira et al*' --

Barbosa and Albernaz* --

Mean: 33 days+22.1
Gonzalez et al* -

Motta et al*?

Cruz and Volpon®"

DDH, developmental dysplasia of the hip.

The two papers which provided information on the
age of the patients at the initiation of treatment with a
Pavlik harness reported average ages of 16.7days and
31.5 days;so ¥ no study we identified recorded treating any
child over 6 months of age with a Pavlik harness. Success
rates in the studies which only considered conservative
treatments ranged from 89% to 97%.

Regarding closed reduction, an older study by Volpon,
examining patients from 1978 to 1983, used casting in
flexion, abduction and external rotation to treat infants
shortly after birth rather than a Pavlik harness.”> Good
results were achieved in 25/27 patients. Queiroz and
Nomura analysed patients treated with both closed
and open reduction and noted a negative relationship
between age at initiation of treatment and magnitude of
decrease in acetabular index at the end of treatment.**

Of the 21 studies which studied surgical treatments, 15
of them included pelvic osteotomies. All patients treated
with pelvic osteotomies were older than 1 year and the
great majority were younger than 10 years. Other surgical
treatments mentioned were adductor tenotomies and
femoral osteotomies. Among the pelvic osteotomies,
11/15 studies included treatment with a Salter or modi-
fied Salter osteotomy, 3/15 included cases with a Chiari
osteotomy%""_37 and 1 examined outcomes of a Dega oste-
otorny.‘(‘;8 One study from 1985 mentioned a technique,
which was novel at the time, in which the acetabulum was
extended superiorly with an autologous bone graft from
the iliac crest.”’ This technique was not replicated in any
other identified studies.

DISCUSSION

Wide variation among incidence and prevalence of DDH
in Brazil was found among reported data, with numbers
as low as 0.75/1000 in a study by Ferreira to 56.4/1000
in Motta et al’s study.” ** This range of values and the

Ultrasound (observe for obvious luxation) against
clinical exam+radiographs

US by Graf method+radiographs
US by Graf method
US by Harcke method+radiographs

Clinical exam+radiographsvs US by Graf method,
Harcke method, Morin method

US by Graf method

US by Graf method vs pubofemoral distance by US
Clinical exam+US by Graf method

US by Graf method

Clinical exam+US by Graf method

Mean: 40 days Range: 3days - 4 months US by Graf method vs pubofemoral distance by US

lack of data on incidence or prevalence in vast swaths of
Brazil, such as the Northeast, North and South, suggests a
need to continue efforts towards understanding the true
burden of this disease in the country.

Although SUS is the largest public healthcare system
in the world, there are limited data available for patients
treated within SUS. In this review, all epidemiological
studies on DDH using SUS data only examined diagnoses
of hospitalised patients. There is currently no method of
searching for patients with a specific diagnosis treated in
an outpatient setting through SUS.*

A 2013 Cochrane review on screening programmes for
DDH reported incidence rates of 34.0 and 60.3 per 1000
through diagnosis by ultrasonography and lower rates of
1.6-28.5 per 1000 through diagnosis by physical exam
manoeuvres in the literature globally.*" This informa-
tion suggests that performing ultrasonography on more
hips will lead to more diagnoses, which correlates with
the limited data available regarding Brazilian popula-
tions collected in Motta’s 2021 study on the prevalence
of DDH.*

The literature highlights several key risk factors for
DDH, such as birth order, female sex, a family history of
DDH, hip clicking, breech presentation and associated
congenital malformations.” * Since these risk factors
cannot be modified, primary prevention of DDH is not
feasible. Therefore, secondary prevention, which involves
thorough screening and early diagnosis, is essential
for managing this condition effectively. The screening
process in DDH mostly relies on established risk factors
and clinical examinations. Consistent with existing liter-
ature, our findings showed a higher incidence among
females across all studies, despite the absence of gender-
specific restrictions.? *? Moreover, breech presentation,
family history and other orthopaedic conditions are often
observed as significant risk factors. Barbosa and Albernaz
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conducted a cross-sectional study in 2019 with a sample
of 33 DDH patients that showed a four times higher prob-
ability of DDH in female children and 15 times higher
probability in breech presentation newborns.*’ Addi-
tionally, no statistically significant association was found
regarding birth weight, gestational age, ethnicity and
maternal age. Evaluating race as a risk factor was impre-
cise due to the heterogeneous nature of the Brazilian
population, where racial identity is self-reported and
often omitted in studies. Although the combination of
these risk factors indicates a higher likelihood of DDH,
their individual predictive accuracy remains limited.”

Clinical examinations are frequently cited in the liter-
ature, yet few studies in this review detail the specific
procedures and the health professionals involved. Among
the 15 studies that reported clinical examinations for
screening and diagnostic purposes, 7 were conducted by
paediatricians and 1 by a nursery specialist. Only nine of
these studies described evaluations performed by ortho-
paedic specialists. The Ortolani and Barlow tests were the
most commonly used assessments. Although these tests
exhibit high specificity for detecting hip abnormalities,
their sensitivity is limited.** * These examinations are
vital for secondary prevention.

Ultrasound has been considered the imaging modality
of choice for the diagnosis of DDH for babies up to 6
months of age due to a cartilaginous femoral head. Most
techniques still used currently were first described in the
1980s.**¥ Guarniero was the first to describe ultrasound
in the diagnosis of DDH in a Brazilian population subset
in 1986." This study considered a hip abnormal if the
anatomical relationship of the components of the joint
appeared at all unusual to the observer. Palhas was the
first to reg)ort the Graf method of ultrasound in Brazilian
patients.”” Milani et al further established the Graf method
as a standard of diagnosis in Brazil with a comparative
study between Brazilian and Italian infants.”’

Treatment for DDH follows a predictable escalation,
with younger patients receiving conservative treatment
and older patients needing progressively more invasive
and complex forms of treatment.”’ Infants diagnosed
with DDH are almost always treated first with abduction
splinting, most commonly with a Pavlik harness, which
maintains the hips in flexion and abduction to facilitate
the development of the acetabulum.” In this review, no
study recorded treating any child over 6 months of age
with a Pavlik harness and no information was available
regarding the average time between diagnosis and initia-
tion of treatment or the effect of that time on treatment
outcomes.

The reported success rates of treatment were high, but
no study was conducted with a rigorous methodological
framework, such as a randomised controlled trial. Given
that there continues to exist uncertainty in the exact effi-
cacy of abduction splinting for treatment of DDH, the
amount and quality of information on early and conserva-
tive treatment of DDH in Brazilian children is inadequate
to further inform treatment in the country.'' ®* Because

early treatment for DDH requires that all children with
the disease are diagnosed, the lack of information on
the epidemiology of and screening for DDH makes early
treatment more difficult to achieve and study. As a result,
much of the interest found in the literature is focused
on late-presenting disease which necessitates complex
surgical management.

Out of the 52 studies included in this review, 33 address
treatment aspects and among those 24 (72%) focused on
surgical interventions. The gap between diagnosis and
treatment is not mentioned in any study. That is crucial
information, which made it impossible to estimate the
number of late-diagnosed DDH cases in Brazil.

There are several types of surgical treatment for DDH
and current literature available does not clearly estab-
lish the superiority of any single technique.” Except
for rare cases where one technique is more appropriate
than another, the choice of surgical procedure typically
depends on the surgeon’s preference and experience.
The surgical techniques reported in the studies include:
hip adductor tenotomy, Salter osteotomy (with or without
Ombrédanne’s modification), modified Salter osteotomy
(with or without femoral shortening), Chiari osteotomy
(with or without femoral shortening), Dega osteotomy,
Pemberton osteotomy, Steel osteotomy, Kalamchi oste-
otomy, shelf osteotomy, Mubarak modification, supracon-
dylar derotational femoral osteotomy, subtrochanteric
varus osteotomy and a novel technique involving acetab-
ular extension with autologous bone grafts from the iliac
crest. We found four studies comparing different surgical
treatments techniques performed in the Brazilian popu-
lation.” 552

Outcomes related to surgical treatments frequently
highlight AVN of the hip as the most serious complication
post-DDH treatment. It is widely accepted that alterations
in blood supply to the femoral head cause this compli-
cation, but uncertainty remains about its incidence and
predisposing factors. Early studies reported AVN inci-
dences ranging from 0% to 67%.°° In our review studies,
reported incidence of AVN varied from 0% to 40%. It is
difficult to point out reasons for this wide variation, but
it might be related to the limited number of patients
in many studies, as the surgical study with the highest
number of patients reported no cases of AVN examined
22 hips treated.”’

13 studies informed the necessity of secondary proce-
dures due to residual subluxation, redislocation or
persistent valgus deformities. Regardless of follow-up
duration, studies frequently lack information on the
long-term quality of life and functional capacity of the
children operated. Much work remains to be done to
better understand patient-important outcomes of surgical
management.

Souza et al discussed the incidence and costs of surgical
treatment of DDH in the Brazilian Public Health System
over a decade, using public data based on Hospital
Admission Authorizations.”™ Their study revealed that
southern states had higher treatment rates (0.73/1000),
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followed by southeast states, which had the highest abso-
lute frequency of cases (46.7%) and patient flow. From
January 2008 to December 2017, there were 14584 hospi-
talisations for primary hip dysplasia (International Classi-
fication of Disease, tenth revision code - Q65) in Brazil’s
SUS, with 8592 cases undergoing specific hospital treat-
ment for dysplasia, costing an average of R$2225.50 per
case and a total of R$19 124 086.25.

This represents a substantial financial burden for
the Public Health System. Thus, considering the costs,
resolution rates of conservative treatment and associ-
ated complications rates of surgical treatment, the early
diagnosis associated with an appropriately conservative
treatment might be the most cost-effective approach for
managing DDH in national proportions.

There are currently no national guidelines for DDH
screening in Brazil. Without understanding the burden
of the disease, it is difficult to make informed decisions
about the most appropriate screening protocol. More
work should be done to understand the prevalence of
DDH in all of Brazil.

To our knowledge, this is the first scoping review to study
DDH specifically in the Brazilian population. Its strengths
include its rigorous search methodology including
manual review of historical sources and review of articles
in all languages found. Limitations of this scoping review
included the difficulties of identifying all sources in grey
literature and the lack of standardised reporting protocol
in the literature leading to variability in the data available.

This review reported the historical overview of DDH
in Brazil and provided valuable information identifying
gaps that may help in designing policies which take in
account variations throughout the country and chal-
lenges revealed by the studies. Future studies may assist
in filling these gaps through focus on epidemiology of
the disease, particularly in the less studied regions of the
country outside of the Southeast. Additionally, research
into the efficacy of screening programmes and conser-
vative treatment would assist in avoiding preventable
sequelae of DDH.

CONCLUSION

This scoping review explored the available literature on
DDH in the Brazilian population to investigate variations
in epidemiology, screening, diagnosis, treatment and
outcomes across the country. The majority of epidemio-
logical studies found were conducted in isolated popu-
lations, mostly in the Southeast of Brazil—there is no
general estimation of prevalence in Brazil. There is a need
for comprehensive studies to understand the prevalence
and incidence of DDH in the country. Additionally, there
is a need for a longitudinal prospective study of screening
programmes. It was found that the Graf method of ultra-
sonography is the method of choice for diagnosis, but the
availability of ultrasound devices and trained operators
is unknown throughout Brazil. Although the mainstay of
treatment for DDH is conservative, the majority of studies

performed investigated surgical treatments. There should
be a greater focus in Brazil on progressing understanding
of conservative treatments, including their challenges
and limitations. More information on DDH in Brazil is
necessary to properly design and implement effective
screening and treatment programmes. Future research
should be done to understand the prevalence of the
disease, optimal forms of screening and early treatment.
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