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What do we know about the subject matter of this study?

Hip dysplasia is a common pathology, and its early diagnosis and
timely treatment are essential to achieve the best functional outco-
mes. Between 3-33% of patients who achieve a good outcome at the
beginning develop long-term residual dysplasia.

Abstract

The successful treatment of hip dysplasia consists of achieving a concentric reduction and avoiding
residual dysplasia. One of the essential factors is early diagnosis and treatment. Objective: Evaluate
the relationship between the age at initiation of hip dysplasia treatment and the presence of residual
dysplasia at one year of age. Patients and Method: Prognostic retrospective study. Patients with hip
dysplasia treated with Pavlik harness in a tertiary healthcare center were selected. Residual dyspla-

What does this study contribute to what is already known?

Our study showed an increase in the risk of residual dysplasia the ol-
der the age of treatment initiation, observing that starting treatment
after 4.5 months of live increases the risk by 2.5 times, with early
diagnosis and treatment being relevant.
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sia was defined as an acetabular index greater than 28 degrees at one year of age. An association of
residual dysplasia with the age at treatment initiation, bilaterality, and acetabular index more than
36 degrees was determined. The T-Student, Chi-Square, and Youden index tests were used. A p-
value < 0.05 was considered significant. The STATA v.16 software was used. Results: 153 patients
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(262 hips) were included, 84.3% (129) were females, and 71.2% (109) presented bilateral dysplasia.
Fifty-nine hips (22.52%) presented residual dysplasia, finding a significant association with the age
at treatment initiation (p = 0.03), bilateral dysplasia (p < 0.01), and acetabular index greater than 36
degrees (p = 0.01). Starting treatment after 4.5 months increases the risk of residual dysplasia by 2.5
times (95% CI 1.25-5.03). Conclusion: An increase in residual dysplasia was observed at the start of
treatment after 4.5 months. It is relevant to consider this result in local clinical guidelines to achieve

a successful diagnosis and treatment.

Introduction

Developmental dysplasia of the hip (DDH) in-
cludes a wide spectrum of pathologies, ranging from
acetabular dysplasia to irreducible hip dislocation. The
incidence of hip dysplasia ranges from 1.6 to 28.5 cases
per 1000 newborns, depending on the definition and
the population studied"* In Chile, its incidence is es-
timated at 1 per 500 to 600 live newborns (LNB) in
subluxation and dislocation forms, resulting in 400 to
460 cases per year throughout the country’.

In our country, DDH is a pathology included in
the Explicit Health Guarantees (GES), which guaran-
tees universal screening with an anteroposterior pel-
vic X-ray for all children at 3 months of life. In case of
risk factors (family history or breech presentation) or
suspicion of dysplasia in the physical examination, an
ultrasound is performed between the fourth and sixth
week of life, or an X-ray from one month of age if ul-
trasound is not available*. In addition, GES determi-
nes deadlines for diagnostic confirmation by a specia-
list and initiation of treatment, defining the maximum
starting age at 5.5 months®. After the implementation
of this program, the incidence of major procedures for
DDH (open reduction and osteotomies) is estimated
at 0.18 per 1000 LNB, showing a significant reduction
of these procedures with respect to minor surgeries for
DDH?. This screening methodology agrees with that
proposed by the Latin American Society of Child Or-
thopedics and Traumatology (SLAOTTI) in 2016°.

Early diagnosis and timely treatment are essential
to achieve the best functional outcomes’. The first-li-
ne treatment is Pavlik harnesses (PHs) which reports
a success rate between 75-90%7® and is the standard
treatment in children under 6 months®’, with a success
rate between 46-65% in dislocated hips in patients ol-
der than 6 months'®''.

Two aspects should be considered when defining
successful treatment. The first is to achieve concentric
reduction in subluxation and dislocation and adequate
imaging control at the end of treatment'>". The se-
cond is to maintain proper hip development during
childhood" and to avoid long-term hip osteoarthri-
tis'»!>. Between 3-33% of patients who achieve adequa-

te results with PHs develop long-term residual dyspla-
sia'»!%1 However, the literature is not clear regarding
the risk factors for its development.

The objective of this study is to evaluate the rela-
tionship between the age at the start of PHs treatment
and the presence of residual dysplasia at one year of
age. Secondarily, risk factors associated with residual
dysplasia are evaluated.

Patients and Method

Retrospective prognostic study approved by the
institutional ethical-scientific committee.

Patients with DDH treated between 2018 and 2019
with PHs in a tertiary public hospital were selected
by convenience sampling method. Patients included
were those with a clinical and radiological diagnosis
of DDH, with an acetabular index > 30 degrees on the
initial radiograph, who were treated with PHs, and
who completed a minimum follow-up of 1 year of live.
Patients with neuromuscular pathologies or associated
genetic syndromes, who did not complete treatment at
our center, who reported insufficient time of daily use,
or who required surgical treatment during follow-up
were excluded.

The following clinical data of the patients were
collected: date of birth, date of treatment initiation,
sex, and major risk factors (first-degree family history,
breech presentation). Based on the diagnostic radio-
graph, laterality and degree of dysplasia were determi-
ned according to the International Hip Dysplasia Insti-
tute (IHDI) classification?. Patients with indication of
PHs treatment had to use them for 23 hours a day until
the treating physician decided to withdraw them or
until another treatment was needed. In case of patients
who did not tolerate PHs due to age, it was decided
to use an abduction orthosis to continue treatment, as
suggested in the literature®..

The total duration of treatment and the progressive
withdrawal if indicated after the end of treatment (use
of harness at night for 1 to 2 months) were recorded.
Radiographs of the patients were evaluated at the end
of treatment and at one year of age. Residual dysplasia
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was defined as an acetabular index > 28 degrees at one
year of age, as proposed by the literature'>'> and accor-
ding to local guidelines®.

Statistical analysis

Categorical variables are presented as absolute and
relative frequency and quantitative variables as median
and minimum-maximum range. Normality was tes-
ted with the Shapiro-Wilks test. The sample size was
calculated based on the study by Novais et al.'* to de-
termine the proportion of patients with residual dys-
plasia at one year of age. A sample size of 160 hips was
estimated, with a confidence interval of 95% and a 5%
margin of error.

The association between residual dysplasia and
age at treatment initiation, sex, bilateral involvement,
acetabular index at treatment initiation > 36 degrees’,
degree of dysplasia according to IHDI, family history,
breech presentation, and progressive removal of PHs
was evaluated with the t-student test for independent
samples and chi-square test. The Youden index was
used through a ROC curve to identify the threshold
of numerical variables, in which sensitivity and spe-
cificity are maximal for predicting residual dysplasia.
A bivariate and multivariate correlational analysis was
performed using stepwise logistic regression, reporting

Table 1. Demographic characteristics of the included patients
(n=153 patients)

Variable n (%) / Median (Range)
Female 129 (84.3%)

Bilateral dysplasia 109 (71.2%)

First degree family history 33(21.6%)

Breech presentation 11 (7.2%)

Limitation of abduction on physical exam 18 (11.8%

Age of onset of treatment 4.7 months (3.0 a 9.1 months)

Progressive withdrawal
Use of abduction braces

96 (62.8%

)
(
)
3(15.0%)

Table 2. Radiological characteristics of the included hips

(n=262).
Variable n (%) / Median (Range)
Lateralidad
Right 127 (48.47 %)
Left 135 (51.53%)
IHDI
I 200 (76.34%)
I 62 (23.66%)
lIland IV 0

Acetabular index at start of treatment
Acetabular index > 36 degrees

32 degrees (30-43)
26 (9.92%)

IHDI: International Hip
Dysplasia Institute Classification
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odds ratio (OR). Values p < 0.05 were considered sig-
nificant. STATA v16 software was used.

Results

A total of 153 patients were included. Table 1 shows
their demographic characteristics. Since 109 patients
presented bilateral dysplasia, 262 hips were considered
in the analysis. Table 2 shows radiological characteris-
tics.

At one year of age of the patients, residual dysplasia
was observed in 59 hips (22.52%). A statistically signi-
ficant difference was observed between the mean age at
treatment initiation of patients with residual dysplasia
(5.20 £ 0.15 months) and those without residual dyspla-
sia (4.88 £ 0.08 months) (p =0.0327). It was determined
that an age greater than 4.5 months (136 days) presented
the highest sensitivity (74.6%; CI 95%) and specificity
(43.3%; CI 95%) in relation to residual dysplasia.

In the bivariate correlational analysis, a statistically
significant association was observed between residual
dysplasia and bilateral dysplasia (p = 0.002) and aceta-
bular index at the beginning of treatment > 36 degrees
(p = 0.011). No significant differences were observed
by sex (p = 0.513), family history (p = 0.061), breech
presentation (p = 0.799), or progressive removal of
PHs (p = 0.993). 23.66% of the hips were classified as
subluxated (IHDI II) at the beginning of the treatment;
of these, 18 (29.03%) presented residual dysplasia at
the end of the treatment. No statistically significant di-
fferences were found between the degree of dysplasia
according to IHDI and residual dysplasia (p = 0.16).

In the multivariate correlational analysis, the asso-
ciation between residual dysplasia at one year of age
and the start of treatment after 4.5 months was evalua-
ted according to sex, bilateral dysplasia, and acetabular
index > 36 degrees at the start of treatment, showing a
statistically significant association (p = 0.001). The age
at treatment initiation after 4.5 months increases the
risk of residual dysplasia by 2.5 times (OR 2.5; CI 95%
1.25-5.03).

Discussion

The objective of this study was to evaluate the re-
lationship between the age of initiation of treatment
with the Pavlik harnesses and the incidence of residual
dysplasia at one year of age. A total of 262 hips were
evaluated and 22.52% presented residual dysplasia. An
increase in the risk of residual dysplasia was determi-
ned the older the age of initiation of treatment, obser-
ving that an age of initiation > 4.5 months increases
the risk by 2.5 times.
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In relation to epidemiological characteristics, the
literature reports a higher incidence of DDH in wo-
men?* which agrees with our data, however, a higher
incidence of left and then bilateral dysplasia is re-
ported’, which contrasts with our data where bila-
teral dysplasia was more frequent. In relation to risk
factors, breech presentation was between 17.3% and
32% of children®*** and family history was present in
30% of cases?’; values higher than those found in our
data.

Between 3-33% of patients who complete treatment
with PHs develop long-term residual dysplasia'?'¢-*°.
However, the definitions of residual dysplasia used in
the studies are variable and there are limited and con-
tradictory data on the associated risk factors. In our
case, the incidence of residual dysplasia at one year
of age (22.5%) agrees with the literature and may be
partly explained by the fact that at one year of age the
hip is still developing.

Regarding the age of initiation of treatment with
PHs, some studies have shown that late initiation is
associated with treatment failure®*®. In relation to
residual dysplasia, the study by Fujioka et al.?*® evalua-
ted 129 hips treated with PHs with an average follow-
up of 20 years. Patients were subdivided into those
who used PHs before and after 4 months of age, and
no significant differences were found between age
at treatment initiation and final center-edge angle.
However, a systematic review?” in this regard states
that given the variability of the studies, it is not possi-
ble to determine the effect of age at initiation on the
progression to residual dysplasia with the available
evidence.

Our analysis showed that treatment initiation
> 4.5 months would be a predictor of residual dyspla-
sia, which is consistent with studies that have repor-
ted greater treatment failure in patients older than 4
months®**#. It is relevant to highlight that our study
considers mostly patients with acetabular dysplasia,
that are not considered in most of the international
studies mentioned, which evaluate patients with sublu-
xation or dislocation diagnosed early with ultrasound;
therefore, it would be the first study to report data in
this matter.

The GES guidelines define 5.5 months as the
maximum starting age’; however, it allows initiation
of treatment with PHs up to 10 months of age. It is
worth mentioning that, despite the current regula-
tions, more than half of our patients started treatment
over this age (median of the sample 4.7 months), so
it would be relevant, given the results of our study
and what is reported in the literature, to shorten the
time between screening (3 months), confirmation,
and initiation of treatment to favor early initiation of
treatment.
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Other risk factors that could be related to residual
dysplasia have been evaluated, for example, one study*®
mentions that there is no relationship between residual
dysplasia and sex. Another case-control study® that
compared progressive PHs removal found no signifi-
cant differences in reintervention or acetabular index
at one and two years of age. Both studies agree with
our results. Family history has been associated with a
higher acetabular index at one year of age®, a variable
that was not significant in our analysis.

Given the scarce literature reporting risk factors for
residual dysplasia, variables that have been associated
with treatment failure such as bilateral dysplasia®>*°-?,
subluxation®, and an acetabular index > 36 degrees’
were considered in our analysis, finding a significant
association with bilateral dysplasia and an acetabular
index > 36 degrees.

One of the main limitations of our study is that the
definition of residual dysplasia is not clear in the lite-
rature. It is also not known whether patients with resi-
dual dysplasia at one year of age can progress and re-
quire treatment or whether it resolves spontaneously,
so it would be relevant to have a precise definition and
long-term studies. In addition, it is possible that our
study presents selection bias, having used a convenien-
ce sampling method with a short-term follow-up, and
that there are confounding variables that have not been
considered in our analysis. It is worth mentioning that,
to avoid measurement and classification error, these
were performed by a single investigator, blinded to cli-
nical data.

Conclusions

This study shows an association between the age of
initiation of treatment with Pavlik harnesses and resi-
dual dysplasia, observing a significant increase in those
older than 4.5 months, consistent with data reported
in the literature.

In addition, considering that more than half of our
patients started treatment over this age, we consider
relevant to evaluate the deadlines of local guidelines to
ensure early initiation of treatment.
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