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Abstract

Aims Developmental dysplasia of the hip is an important cause of disability in children and young adult and it also has a
significant socio-economic impact in our society. The main objective of our study is to evaluate, in our hospital, the effec-
tiveness of a universal ultrasound screening protocol and to assess the general knowledge about the theme of pediatricians
and neonatologists.

Methods Retrospective study of infants born from January 2016 to April 2019, evaluated with hip ultrasound (Graf method).
Risk factors assessed were female gender, breech presentation at birth, positive family history and twin birth. For the second-
ary objective, an anonymous and validated questionnaire was distributed to all pediatricians and neonatologists.

Results Among the 4000 hips analyzed, on ultrasound examination, 98.8% hips resulted mature or immature but appropriate
for age, while 1,2% hips were pathological. Analyzing the mature or immature hips, 2,4% were positive on clinical examina-
tion and 97,6% were negative. In relation to ultrasound pathological hips, 33,3% have positive clinical examination, while
66,7% negative. From the analysis of risk factors a significant association emerged between female sex, breech presentation
and family history with the ultrasound pathological findings. The results of Survey showed that inadequate training about
developmental dysplasia of the hip is done during medical school.

Conclusions A universal ultrasound screening allowed us to identify developmental dysplasia of the hip in a number of
children with normal clinical examination and no risk factors. Specific training courses should be implemented regarding
Developmental Dysplasia of the Hip for neonatologists and pediatricians.
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Introduction

Developmental dysplasia of the hip (DDH) is one of the
most frequent congenital abnormalities in newborns, espe-
cially in Caucasians [1, 2], with a reported incidence of
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The term DDH encompasses a wide spectrum of disor-
ders, from mild acetabular dysplasia with or without insta-
bility to a complete dislocation at birth, all of which share
the potential to cause long-term complications such as gait
disorders, muscular atrophy and degenerative lesions of
the hip and knee. The socio-economic impact of the dis-
ease is significant since DDH is responsible for about one
quarter of hip replacements performed in patients younger
than 40 years of age [4].

DDH is more common among females, infant with a
positive family history or newborns experiencing abnor-
mal fetal positioning and/or limited limited fetal mobility,
such as breech position [5]. Other risk factors include eth-
nic background, co-existing lower-limb or musculoskel-
etal deformities, mechanical restriction before delivery
(oligohydramnios, multiple pregnancies) [6] or after birth
(swaddling, with the hips in an extended and adducted
position) [7].

The physical examination is the first important compo-
nent of a DDH screening program. The 2000 AAP clinical
practice guideline gave a detailed description of the exami-
nation, including observing for limb length discrepancy,
asymmetric thigh or gluteal folds, and limited or asymmetric
abduction, as well as performing Barlow and Ortolani tests
[8]. However, the only clinical examination is considered not
sufficient for early diagnosis of DDH because the condition
can be initially clinically occult.

The introduction of hip ultrasound has completely
changed the natural history of the pathology, allowing an
early diagnosis in order to develop a timely and effective
therapeutic approach [3]. Although several authors have con-
firmed the diagnostic reliability of ultrasonography in the
first months of life [9—13], its use in a universal screening
protocol is still controversial. In some European countries,
such as Austria and Germany, clinicians perform univer-
sal ultrasound screening for DDH to all newborns, regard-
less of risk factors. Alternatively, many health care centers,
including United Kingdom and the United States, perform
selective ultrasound screening (for high-risk groups) [14].
For selective ultrasound screening programs to be success-
ful, robust clinical screening programs must already be
established. It has been suggested that medical schools and
pediatric and family practice residency programs need to
commit themselves more strongly to provide adequate clini-
cal diagnosis of pediatric hip dysplasia [15]. Nevertheless,
in June 2019 an International Consensus on the evaluation
of DDH stated that there was a strong agreement in favor
of universal US screening, that is cost-effective and, using
the Graf technique, would not result in overtreatment [16].

Due to controversies in current literature, we performed
this retrospective study aiming i) to evaluate the effective-
ness of a universal ultrasound screening protocol and ii)
to assess the general knowledge and the attitude about the
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theme DDH of pediatricians and neonatologists working in
the same institution where the study was performed.

Patients and methods

A retrospective observational study was conducted in a sin-
gle, third-level University Hospital.

From January 2016 and April 2019 all newborns who
accepted to undergo Hip Ultrasound in our Institution were
enrolled. Newborns with musculoskeletal and neurogenic
impairments were excluded.

Routinely in our Hospital all newborns undergo a clinical
screening for DDH on day 1 and day 3 of life. In the case of
clinical positivity, it is recommended to perform an ultra-
sound examination of the hips as soon as possible.

Those infants with unremarkable clinical findings were
subjected to ultrasound examination of the hips around the
6th week of life. In the presence of risk factors for DDH, an
anticipate ultrasonography is advised. Assessed risk factors
included female gender, breech presentation at birth, positive
family history for DDH and twin birth.

For the study analysis, only complete data with anam-
nesis, risk factors for DDH assessment and ultrasound data
were used. All data sets were anonymized before statistical
analysis. The study was approved by the Institution Review
Board of our Institution.

Hip ultrasounds were performed by one certified pediatri-
cian (DB), who participated to a Hip Ultrasound Training by
Graf and had several years of experience on this topic. All
images were acquired using a 12 MHz linear probe (Esaote-
MyLab 40). According to Graf methods, coronal scans of
each hip (a minimum of 2 sonograms) were obtained with
a child in the lateral decubitus position, and a significant
emphasis was placed on producing the correct standard
section. Firstly a morphological assessment was performed
on all scans, taking into account the acetabulum conforma-
tion, the cotiloidal margin shape and the acetabolic cartilage
thickness; subsequently, for the quantitative assessment, a
few lines are traced upon the above scan which is essen-
tial for the Alpha and Beta angle calculus (Fig. 1a, b) [17].
Based on morphological features and on alpha and beta
angles, the hips were divided into 4 groups according to a
modified version of the Graf method: Graf I (normal); Graf
IIa (immature); Graf II b and IIc (minor dysplasia); and Graf
IId or higher dysplasia (major dysplasia which needs treat-
ment) (Table A, supplementary material).

Further follow-up examinations and therapeutic steps
have been undertaken on the basis of the clinical and ultra-
sound findings.

Graf classification type I hips did not provide treatment or
further re-examination. Graf type Ila 4 (physiological imma-
ture) hips needed a further assessment by ultrasound and/or
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Fig. 1 Ultrasound image a shows the correct standard section for the
study of Hip Dysplasia: labrum (white arrow), bony rim of the ace-
tabulum (red arrow), and lower limb of the iliac bone (yellow arrow).

orthopedic examination. In Graf type Ila-, IIb, IIc, D, IIl and
IV the patient was immediately referred to the orthopedic
specialist for treatment.

For the secondary objective of the study, an anonymous
and validated questionnaire was distributed to all pediatri-
cians and neonatologists (medical residents and special-
ists) of our Hospital via an online system that allowed
anonymized responses. These questionnaires included 15
queries regarding doctor’s knowledge about hip dysplasia
and about any training done during their course of study
(Table B, supplementary material).

Statistical analysis

Summary data of continuous variables were reported as
arithmetic mean + standard deviation; for discrete variables,
the number of observations and the relative percentages
were reported.

For statistical analysis, two groups were built to form a
yes/no variable:

Graf ultrasound types I and IIa+ were considered mature
or immature but appropriate for age and merged into the first
group. Graf type Ila-, IIb, Ilc, D, III, and IV were considered
pathologic and merged into the second group.

The potential risk factors examined in the statistical
analysis were female gender, breech presentation at birth,
positive family history for DDH and twin birth.

In a first step, univariate analyses using Student’s t-test
(continuous data) and Fisher’s exact test (qualitative data)

Ultrasound image b shows o angle generated within the intersection
of the basal line and the bone roof line and f angle generated in the
intersection of the lineal base with the cartilage roof line

were performed to evaluate the impact of single risk factors
on the presence of an ultrasound pathological hip finding.

In addition, the differences between the groups were
assessed by the Student’s t-test for continuous data and
Fisher’s exact test for qualitative data.

Sensitivity, specificity, positive and negative predictive
power were calculated for each risk factor.

In a second step, risk factors that were statistically sig-
nificant with a p value <0.05 were entered into a logistic
regression analysis to evaluate the unbiased impact and pre-
dictive value of single risk factors (independent variables)
on the presence of an ultrasonographic pathological hip type
(dependent variable).

To underline the number of cases of DDH we would have
diagnosed and the number of cases we would have lost if
we had adopted a selective ultrasound screening policy for
DDH, a selective screening protocol has been retrospectively
hypothesized. This protocol would have included the execu-
tion of the hip ultrasound examination only for clinically
positive patients (positive Ortolani—-Barlow maneuver) and/
or patients with accredited risk factors (i.e, female gender,
breech presentation, family history of DDH).

In addition, the ROC curve for the model comprising
female sex, presentation at birth, Ortolani/Barlow maneu-
ver and family history for DDH with the relative value of
the area under the curve was represented.

p values <0.05 were considered significant. All statistical
analyses were performed with “Stata/IC” Release 15 (Stata-
Corp LP, College Station, TX).
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The questionnaire was analyzed in “Moduli Google”, a
web software for statistics that calculated percentages on the
answers provided by our sample and created automatically
graphs.

Results
Study population

Complete data sets were available for all 2000 universally
screened newborns (4000 hips), 1007 (50.3%) males and
993 (49.6%) female. On ultrasound examination, 3952 hips
resulted mature or immature but appropriate for age (Graf
type Ia, Ib, ITa+), while 48 hips were pathological (Graf
type Ila-, IIb, Ilc, D, IIT and IV). The prevalence of develop-
mental dysplasia of the hip was 1.2%, with a 95% confidence
interval (range 0.89-1.59).

To ensure the validity of ultrasound interpretation, we
randomly selected 10% of our subjects and all pathological
hips and Ila +and Ila- hips and had an independent reviewer
who reinterpreted them (AC). When we perform ultrasound,
we store two images for each hip: one image with measure-
ments and the other without measurements. The reviewer
evaluated the images without measurements and performed
the analyses. We had an overall concordance rate of 95.3%
and a kappa value of 0.86, which confirmed that the inter-
pretation by the first rater was valid. In particular, interob-
server agreement for IA, IB and severely abnormal hips
was high (98%), while was moderate for Ila+ and Ila-hips
(k 0.78). The following ranges were applied for the agree-
ment: k=0.81+1.00 excellent, 0.61 +0.80 good, 0.41 +0.60
moderate, 0.21 +0.40 fair, greater than 0+ 0.20 slight, and
0 absent.

Clinical findings and DDH

Analyzing the 3952 mature or immature hips (but appropri-
ate for age), 96 (2.4%) were positive for the Ortolani—Bar-
low maneuver and 3856 (97.6%) were negative. Among 75
hips with type Ila+ (immature hips), 9 (12%) have a positive
Ortolani-Barlow maneuver and 66 were negative (88%). In
relation to 48 hips with pathological ultrasound findings, 16
(33.3%) were positive for the Ortolani-Barlow maneuver,
while 32 (66.7%) were negative. Specifically, we found that
the majority of the hips with type Ila-, IIb, IIc and D ultra-
sound findings have a negative clinical examination (74%
negative Ortolani—-Barlow), while those with type III and
IV ultrasound findings almost always have a positive clinic
(83% positive Ortolani—Barlow). If we consider clinically
positive the hips with positive Ortolani—Barlow maneuver,
and as positive for the ultrasound test the hips with type
IIa, IIb, IIc and D findings, the sensitivity of the clinical
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examination is 26.2% and the specificity is 97%. Instead,
If we consider only the most severe cases of DDH (type III
and IV according to Graf classification), the sensitivity of
the clinical examination rises to 83.3%.

Risk factors and DDH

Risk factor distribution, Ortolani—-Barlow test results and
detailed ultrasonographic hip types according to the Graf
method are summarized in Table 1.

From the univariate analysis, a significant association
emerged between female sex, breech presentation and fam-
ily history of DDH with the ultrasound findings of a patho-
logical hip. Twin birth, on the other hand, was not found to
be significantly associated with DDH ultrasound diagnosis
(Table 2). Besides the risk factors "female sex", "breech
presentation”, "family history for DDH" and "positive Orto-
lani Barlow maneuver" were tested in a logistic regression
model to verify the independence of association of the risk

Table 1 Risk factors distribution and detailed hip types according to
the Graf method

Mature or immature but Pathologi-
appropriate for age hips (n,  cal hips (n,
%) %)
Total 3952 (98.8) 48 (1.2)
Graf type
Ia 2854 (71.4) 0
Ib 1023 (25.6) 0
a+ 75 (1.9) 0
lia — 0 29 (0.7)
b 0 4(0.1)
Ilc 0 7(0.2)
D 0 2 (0.05)
I 0 3(0.08)
v 0 3(0.08)
Ortolani—Barlow test
Positive 96 (2.4) 16 (33.3)
Negative 3856 (97.6) 32 (66.7)
Gender
Female 1949 (49.3) 37 (37.1)
Male 2003 (50.7) 11 (22.9)
Breech presentation
Yes 168 (4.3) 18 (37.5)
No 3784 (975) 30 (62.5)
Family history of DDH
Yes 144 (3.6) 6 (12.5)
No 3808 (96.4) 42 (87.5)
Twin birth
Yes 358 (9.1) 2(4.2)
No 3594 (90.9) 46 (95.8)
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Table2 The table shows the Univariate analyses for single risk fac-
tors associated with pathologic hip types

p value Odd ratio [CI 95%] p value

Positive Ortolani-Barlow <0.001 15.90[7.91-31.96] <0.001
test

Female gender <0.001 2.59[1.29-5.22] 0.008
Breech presentation <0.001 10.55[5.35-20.79] 0.008

Positive family history of <0.008 1.64[0.56-4.84] 0.368
DDH

Twin birth 0.315 - -

The right columns shows the Odds Ratios and the related confidence
intervals of every Risk Factors

CI 95% confidence interval. A p value <0.05 was considered signifi-
cant

of dysplasia development of the hip. The Odds Ratios and
the related confidence intervals are shown in Table 2.
Sensitivity, specificity and predictive values of the ana-
lyzed statistically significant factors are given in Table 3.
Among the 75 identified Ila + cases, 14 (18.67%) had no
risk factors, 42 cases (56%) had only one risk factor, i.e.
female (53.33%), breech presentation at birth (1.33%) or
family history (1.33%). 14 cases (18.67%) had 2 risk factors
simultaneously and 5 cases (6.67%) had all three risk factors.
Besides among the 29 cases Ila-, 5 (13.79%) had no
risk factor, 12 (44.82%) only one risk factor, of which in 7

Table 3 Sensitivity, specificity and predictive values of the analyzed
statistically significant factors

Factors [CI 95%]

Positive Ortolani—Barlow test

33.3% [20.4-48.4%]
97.6% [97-98%]
14.3% [8.39-22.2%)
99.2% [98.8-99.4%]

Sensitivity

Specificity

Positive predictive value
Negative predictive value

Female gender

Sensitivity

Specificity

Positive predictive value

Negative predictive value
Breech presentation

Sensitivity

Specificity

Positive predictive value

Negative predictive value
Positive family history of DDH

Sensitivity

Specificity

Positive predictive value

Negative predictive value

77.1% [62.7-88%]
50.7% [49.1-52.3%]
1.86% [1.32-2.56%]
99.5% [99-99.7%]

37.5% [24-52.6%]

95.7% [95.1-96.4%]
9.68% [5.84—14.9%]
99.2% [98.9-99.5%]

12.5% [4.73-25.2%]
96.4% [95.7-96.9%]
4% [1.48-8.5%]

98.9% [98.5-99.2%]

cases (29.14%) the risk factor was represented from female
sex, breech presentation was in 3 cases (10.34%), family
history in 1 (3.45%) and twinning in 1 (3.45%). 11 cases
(37.93%) had two risk factors.

The positive Ortolani-Barlow maneuver was the factor
that showed the strongest association with the pathological
ultrasound finding. Among the risk factors a strong asso-
ciation emerged between the breech presentation and the
diagnosis of DDH. The association between female sex
and hip dysplasia is to be considered moderate. The result
of the "family history for DDH-diagnosis of DDH" asso-
ciation was not statistically significant (p =0.368).

The area under the ROC curve (AUC), which measured
the diagnostic accuracy of selective screening was 0.8182
as showed in Fig. 2.

Universal vs selective screening

In order to assess the effectiveness of universal screening
to identify cases of DDH, we then analyzed how many
pathological cases we would have diagnosed and how
many we would have lost if we had implemented a selec-
tive ultrasound screening.

A selective screening program consists of ultrasound
examination of the hips only for the clinically positive
patients (Positive Ortolani—-Barlow maneuver) and/or those
with risk factors, ie the breech presentation and the fam-
ily history for DDH. It was found that among the 48 hips
who were pathologic to ultrasound examination, 29 had
at least one risk factor and/or clinical positivity, while 19
had neither risk factors nor clinical positivity, with a p
value < 0.05 that was considered significant.

Sensitivity, specificity and predictive values of selective
screening are given in Table 4.

0.75

Sensitivity
o
3

0.25

0.00
0.00 0.25 0.50 0.75 1.00
1 - Specificity
Area under ROC curve =0.8182

Fig.2 The ROC curve (AUC) shows the index of the diagnostic accu-
racy of selective screening
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Table 4 Selective ultrasound hip screening

Selective ultrasound hip screening [CI 95%]

Sensitivity 60.4% [45.3-74.2%)
90.3% [89.3-91.2%]
7.04% [4.76-9.95%]

99.5% [99.2-99.7%]

Specificity
Positive predictive value

Negative predictive value

Timing of ultrasound screening

The average age of all children at the time of the ultrasound
examination was 11.08 weeks, with a 95% confidence inter-
val between 10.93 and 11.23 and a standard deviation of
4.79. The execution time of the Ultrasound Screening is
longer than the 6th week of life. This is mainly due to an
incorrect indication by neonatologists to the discharge of
the baby.

Among the 3952 hips mature or immature but appropri-
ate for age, the average age at the time of ultrasonography
was 11.13 weeks, with a 95% confidence interval between
10.98 and 11.28 and a standard deviation of 4.77. Consider-
ing only the 48 pathological hips, the average age at the time
of ultrasonography was 6.68 weeks, with a 95% confidence
interval between 5.28 and 8.08 and a standard deviation of
4.82 (Fig. 3).

[l Physiologicalimmature hip [T Patological hip

Fig.3 Age distribution (in weeks) at the time of ultrasound screening
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The age of patients at the time of ultrasound hip screen-
ing, in reference to their risk factors, is shown in Fig. 4,
showing that some children were sent for ultrasound screen-
ing at 12 weeks of age or more despite the presence of one
or two risk factors; importantly, few children with positive
clinical findings performed ultrasound at 6 or more weeks
of life, suggesting that clinical examination was made wrong
during previous routine pediatric controls.

Survey on DDH

38 pediatricians and neonatologists (medical residents and
specialists) belonging to our Institution agreed to answer the
anonymous questionnaire in order to evaluate their theoreti-
cal-clinical knowledge on DDH.

The results show that pediatricians and neonatologist
are aware that DDH is an important public health problem,
but training that should be done about this condition during
medical school or residency is scarce. 60% of them declare
to adequately collect the medical history related to the risk
factors for DDH. Everyone claims to perform the Ortolani-
Barlow maneuver at birth (100%) and 97.5% of them think
to do it correctly. However, 42.5% of pediatricians and neo-
natologists answer that they do not know how to distinguish
a “click” from a “cluck” and 87.5% consider the click as
a false positive. 86.8% recommend performing the ultra-
sound examination between the eighth and twelfth week of
life and only 13.2% between the sixth and eighth week of
life; no one within the sixth week of life. Furthermore, most
pediatricians and neonatologists are oriented to prescribe

65 o
60

55

50

45 °
40

35

30

25

20

15

< 1WEEK 1-4 WEEKS 4-6 WEEKS 6-9 WEEKS 9-12 WEEKS 212 WEEKS

=g FAMILY HISTORY
©~ BREECH POSITION
ORTOLANI-BARLOW (+)
w=g—FAMILY HISTORY + BREECH POSITION
w=g@~FAMILY HISTORY + ORTOLANI-BARLOW (+)
w=g@=BREECH POSITION + ORTOLANI-BARLOW (+)
=@~ FAMILY HISTORY+BREECH POSITION + ORTOLANI-BARLOW (+)

Fig.4 Age (in weeks) at the time of ultrasound screening in relation
to risk
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the early execution of screening ultrasonography in patients
with positive Ortolani-Barlow maneuver.

In a patient with one single risk factor (family history
or breech presentation), 50-60% of doctor recommended to
perform the ultrasound examination between the sixth and
eighth week of life. In a child with two risk factors (family
history and breech presentation), 50% recommend it within
the sixth week. In addition, 52.6% believe it would be opti-
mal to begin treatment for DDH between the eighth and
twelfth week of life. Furthermore, 85% state that they are
not able to interpret the images of an ultrasound of the hips,
while 77.5% know the classification of Graf.

Discussion

In this study we retrospectively evaluated the results of an
universal ultrasound screening for DDH, obtaining several
interesting findings.

First of all, if we had performed a selective ultrasound
screening (only for patients at high risk and/or clinically
positive to the Ortolani—-Barlow maneuver) a significant
number of pathological cases would not have benefited
from an early diagnosis and treatment, suggesting the use-
fulness of an universal screening in our setting. In fact, the
comparison of the results of the clinical examination with
the ultrasound findings has shown that not all anatomical-
ultrasound abnormalities have a positive clinical examina-
tion; the ultrasound examination was more sensitive than
the clinical one in identifying anomalies of the hip. Our data
show that the concordance between clinical and ultrasound
examination is good for severe dysplasia, ie cases in which
the hip is subluxed or dislocated (stages III and IV according
to Graf), but it is insufficient for those less severe, classified
as stages Ila-, IIb, IIc and D according to Graf.

Secondly, our study confirmed the importance of female
sex, breech presentation and positive Ortolani—Barlow
maneuver as independent risk factors for DDH [2, 18, 19].
Twin birth, on the other hand, was not significantly associ-
ated with the ultrasound diagnosis of DDH. Importantly,
we also showed that a negative family history and clinical
examination has not excluded the presence of DDH. There-
fore, a selective ultrasound screening based only on the
presence of risk factors or on the positivity of the Ortolani-
Barlow maneuver, as happens in several countries including
the USA and the UK [6, 20], can be a source of potential late
diagnosis. In accordance with the recent consensus state-
ment [16], we believe that universal ultrasound screening
allows a less invasive treatment, but also more advantageous
from an economic point of view when compared to the costs
of the interventions necessary in cases of late diagnosis of
DDH.

More authors report a significant decrease in treatment
costs both for hospitals, in relation to the reduction in the
rate of surgical procedures and the days of hospitalization,
and for patients’ families [21-23].

Third, we showed that despite our local protocol suggests
performing hip ultrasound by the 6th week of life, many pedi-
atricians and neonatologists still suggest families to do the
examination between 8 and 12 weeks, also in presence of risk
factors. A recent Consensus published in June 2019 suggests
performing ultrasound of hips within the sixth week of life in
the absence of risk factors. This, on the one hand, leads to an
increase in the ultrasound findings of physiological immatu-
rity of the hips (stage Ila according to Graf), thus causing an
increase in the number of follow-up ultrasound examinations.
On the other hand, it has been shown that early treatment,
by the sixth week of life, is more effective [16]. Importantly,
many families were suggested to perform the screening after
the 9th week of life despite the presence of 1 or 2 risk factors,
and in some cases a late diagnosis of DDH was performed,
with potential sub-optimal treatment for the baby.

Finally, we assessed, with anonymous and validated
questionnaires, the general knowledge and attitude of
pediatricians and neonatologists in our Hospital regarding
DDH. It emerged that the majority of neonatologists and
pediatricians are oriented to prescribe the early execution of
screening ultrasonography in patients with clinically posi-
tive results of the Ortolani—-Barlow maneuver; the presence
of risk factors, instead, did not influence the average age of
performing the ultrasound examination and, in this regard,
a lack of medical history collection of these risk factors was
demonstrated in our study, since we performed an important
number of ultrasounds after 9 weeks of life, also in children
with risk factors, due to mistakes in history taking. Impor-
tantly, the survey showed knowledge gaps about the inter-
pretation of Graf classification and images, as well as feeling
that more courses should have done during the residency
school in pediatrics.

In conclusion, we showed that an universal screening
allowed us to identify DDH in a number of children with nor-
mal clinical examination and no risk factors, suggesting its
superiority over a selective screening, at least in our setting;
moreover, doctors and resident from our institution confirmed
a not complete knowledge on the topic and this was reflected
in clinical practice with delayed ultrasound examinations and
low sensitivity of the clinical examination. In light of our
results and of what is reported by different authors [16, 24,
25], we believe that currently an universal screening is still
necessary and that further efforts are needed to make special-
ists aware of the importance of DDH, in order to appropriately
refer patients for ultrasound screening. Therefore specific
training courses should be implemented regarding DDH both
during the pediatrician residency school and subsequently for
neonatologists and pediatricians.
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