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The Diagnostic Value of Combined Hip and Systemic
Ultrasonography for the Early Detection of
Developmental Dysplasia of the Hip and Associated
Pathologies in Infants
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ABSTRACT

Objective: To assess the diagnostic value of combined hip and
systemic ultrasonography in infants for the early detection of
developmental dysplasia of the hip (DDH) and other incidental
pathologies.

Methods: A retrospective chart review was conducted for
infants who underwent both hip and systemic sonographic
examinations. The infants were categorized into two groups:
group 1 (normal) and group 2 (with DDH). Data analysis
included risk factors associated with DDH, hip type, and
systemic sonographic findings.

Results: Among the 496 hips scanned, 336 (67.7%) were
classified as normal (group 1), and 160 (32.3%) were diagnosed
with DDH (group 2). The hip types in group 2 included 2a in
75 patients (15%), 2b in 58 patients (11.7%), 2c in 18 patients
(3.6%), 3in 7 patients (1.4%), and 4 in 2 patients (0.4%). A total
of 63 (25%) incidental pathologies were detected, with 35
(14%) involving the head and neck and 26 (10.5%) involving
the abdomen. While most risk factors did not significantly
differ between the groups, sex (p=0.004) and a family history
of DDH (p<0.001) were identified as significant predictors.

Conclusion: Comprehensive ultrasonographic examination of
the hips and other organ systems in infants can be valuable

6z

Amag:Kombine kalgave sistemik ultrasonografinin, bebeklerde
gelisimsel kalca displazisi (GKD) ve diger tesadiifi patolojilerin
erken tespitindeki tanisal degerini degerlendirmek.

Yontemler: Kalca ve sistemik sonografi incelemeleri yapilan
bebekler icin retrospektif bir dosya taramasi gerceklestirildi.
Bebekler iki gruba ayrildi: grup 1 (normal) ve grup 2 (GKD
olan). Veri analizi, GKD ile iliskili risk faktorlerini, kalca tiplerini
ve sistemik sonografi bulgularini icermektedir.

Bulgular: Taranan 496 kalcadan 336'si (%67,7) normal (grup
1) olarak siniflandirildi, Hastalarin 160'1 (%32,3) GKD tanisi aldi
(grup 2). Grup 2’deki kalca tiplerinden 2a 75 hastada (%15),
2b 58 hastada (%11,7), 2c 18 hastada (%3,6), 3 ise 7 hastada
(%1,4) ve 4, 2 hastada (%0,4) saptandi. Toplamda 63 (%25)
hastada tesadfi patoloji tespit edildi; bunlardan 35'i (% 14) bas
ve boyun, 26'si (%10,5) ise karin ile ilgiliydi. Cogu risk faktori
gruplar arasinda anlamli bir fark gostermemekle birlikte,
cinsiyet (p=0,004) ve ailede GKD olmasi oykisi (p<0,001)
onemli belirleyiciler olarak saptanmistir.

Sonug: Bebeklerde kalca ve diger organ sistemlerinin kapsamli
ultrasonografik muayenesi, GKD ve diger tesaduifi bulgular da
dahil olmak tzere patolojilerin erken tespiti icin degerli bir arac
olabilir.
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ABSTRACT

tools for the early detection of pathologies, including DDH,
and other incidental findings.

Keywords: Developmental dysplasia of the hip, infant,
ultrasonography, retrospective studies, incidental findings

Introduction

Developmental dysplasia of the hip (DDH) is a common
orthopedic condition in children, and screening practices
vary across regions due to differing local healthcare policies.
Early diagnosis is crucial for preventing morbidity and
potential sequelae in DDH (1). One of the most common
anomalies associated with DDH is torticollis, with an
incidence in newborns ranging between 0.017% and 1.9%
(2). Ultrasonography (US) is routinely used in many centers
for the diagnosis of both DDH and torticollis. Similarly,
neonatal sonographic screening of various systems
has become an integral part of public health screening
programs in certain institutionalized populations. In recent
years, prenatal and postnatal ultrasound screening for
renal and urinary tract anomalies has also been widely
implemented (3-5). Although its effectiveness remains
controversial, postnatal US has been shown to be more
reliable in diagnosing urinary system anomalies than
prenatal screening is (5).

Cranial US is another imaging method increasingly used
in newborns, particularly in premature infants, and has
become a standard practice in neonatal intensive care
units. While cranial US has traditionally been indicated
for infants with neurological symptoms, recent studies
highlight the potential benefits of cranial US screening
in asymptomatic healthy newborns and full-term infants,
which is noteworthy (6,7).

In our study, we examined additional sonographic findings
and explored the necessity of routine systemic sonographic
screening in healthy infants undergoing routine hip US in
radiology.

Methods

We retrospectively analyzed the medical records of
infants referred from different hospitals for routine hip
US screening between 2012 and 2020. Infants aged 1-6
months were included in the study. Infants who did not
undergo a comprehensive US examination of all systems
were excluded. Detailed anamnesis was taken from each
patient, including demographic data such as age, sex,
birth order, type of delivery (normal/cesarean), breech
presentation, foot anomalies, family history of DDH, and
prenatal second-level obstetric US information. Physical
examinations were performed for possible foot deformities
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Anahtar Kelimeler: Kalca gelisimsel displazisi, bebek,
ultrasonografi, retrospektif calismalar, tesadifi bulgular

in each infant. Patients without detailed demographic or
medical information were excluded, resulting in a total of
248 infants included in the study. The fasting times of the
patients prior to the examination were recorded.

US examinations were performed while the infants were
asleep whenever possible. Hip US was conducted via the
Graf methodin the right and left lateral decubitus positions.
Additional US evaluations included the neck (for torticollis,
thyroid, and thymus), fontanel, abdomen, and umbilical,
inguinal, and scrotal regions. Sternocleidomastoid muscle
diameters were measured in the sagittal plane with the
infantin the supine position, and echogenicity was assessed
for signs of torticollis. The thyroid gland was scanned for
nodules in both the axial and sagittal planes. The cardiac
region was examined with the abdominal probe angled
superiorly while the infant was in the supine position. The
umbilical and inguinal regions were evaluated for hernias,
whereas the ovariesin female infants and the scrotal region
in male infants were examined.

TheaveragetimeforeachUSexaminationwas30minutesper
infant. AllUS scans were performed by the same radiologist
(KAG) via an Aplio XG US scanner (Toshiba Medical Systems,
2011, Japan) equipped with multifrequency transducers
(a 3.5 MHz convex probe for abdominal scanning; a 5 MHz
microconvex probe for transfontanel scans; and a 7.5 MHz
superficial probe for the neck, hip, and scrotum).

This study was approved by the local Ethics Committee
of Tekirdag Namik Kemal University (protocol no:
2022.33.03.01, date: 29.03.2022) and was conducted
in accordance with the principles of the Declaration of
Helsinki. Informed consent was obtained from all parents.

Statistical Analysis

Statistical analysis was performed via SPSS for Windows
version 22.0 (Statistical Product and Service Solutions,
Inc, Chicago, IL, USA). The descriptive data are presented
as the means * standard errors. Differences between
groups were assessed via Pearson chi-square tests and
independent-sample t-tests. A p-value of <0.05 was
considered statistically significant.

Results

Atotalof248infants, 133 girls (53.6%)and 115 boys (46.4%),
participated in the study. The mean age was 97.7+40.7 days
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(range: 30-183 days). Among the participants, 25 infants
(10%) were under 6 weeks of age, whereas 223 infants
(90%) were older than 6 weeks. There were 95 infants
(38.3%) aged between 6 weeks and 3 months. None of the
infants had a documented history of second-level obstetric
ultrasound during the prenatal period. The performance of
Ortolani or Barlow tests as part of the physical examination
was unknown, and no documentation regarding these tests
was available in the ultrasound request forms. The fasting
times prior to ultrasound varied from 0 to 4 hours (mean:
2.0+0.9 hours).

The infants were categorized into two groups: the normal
group (n=142; 57.3%) and the DDH group (n=106; 42.7%).
Among the 106 patients in the DDH group, 53 (50%) had
bilateral DDH, 48 (45%) had left-sided DDH, and 5 (5%) had
right-sided DDH. Detailed demographic findings, along with
clinical and sonographic data (including sex, risk factors,
DDH types, and affected sides), are summarized in Table 1.

Significant differences were observed between the DDH
group and the normal group in terms of sex and family
history of DDH (p=0.004 and p<0.001, respectively).
However, no statistically significant differences in other risk
factors were detected between the two groups.

Among the 496 hips scanned, 336 (67.7%) were classified
as normal (group 1), and 160 (32.3%) were classified as
DDH (group 2). The hip types in group 2 included 2ain 75
patients (15%), 2b in 58 patients (11.7%), 2c in 18 patients
(3.6%), type 3 in 7 patients (1.4%), and type 4 in 2 patients
(0.4%) (Table 1). Isolated left-sided DDH was identified in
2 patients with right-sided torticollis and in 7 patients with
left-sided torticollis. Notably, isolated right-sided DDH was
not observed in any patients with torticollis. Bilateral DDH
was present in 2 patients with right-sided torticollis and in
3 patients with left-sided torticollis. In 12 out of 14 patients
with both torticollis and DDH, the torticollis was on the
ipsilateral side.

No statistically significant differences in sonographic
hip types were observed between different age groups
(p=0.152).

The distribution of pathologies identified through systemic
ultrasonographic analysis is summarized in Table 2. Of
these, 35 pathologies (14%) were related to the head/neck,
and 26 (10.5%) were related to the abdomen. A majority
(34.6%) of the abdominal pathologies were associated with
the kidneys. Abnormalities in the size and shape of the
heart chambers were noted in 2 patients (0.8%) exhibiting
growth retardation, leading to a diagnosis of congenital
heart disease in these patients following consultation with
a pediatric cardiologist.

The incidence of accompanying anomalies was significantly
higherin patients without a family history of DDH compared
to those with a positive family history, and this difference
was statistically significant.

Discussion

Neonatal sonographic screening is a vital tool for
detecting conditions, including DDH, that necessitate early
intervention in newborns and infants (2). Numerous studies
underscore its significance (1-5). Although DDH is relatively
uncommon, hip ultrasound screening is widely integrated
into public health programs across many countries (8,9).
However, the implementation of additional neonatal
sonographic screening programs remains limited.

In this study, DDH was diagnosed in 32.3% of infants
undergoing routine hip US. Additionally, a substantial
number of other pathologies were detected, with 63
cases (25%) identified through ultrasound examinations
of various organ systems. Specifically, 35 (14%) of these
pathologies involved the head and neck, while 26 (10.5%)
were related to abdominal conditions.

Table 1. Patient demographic findings, possible risk factors
for DDH, DDH types and sides, and additional US findings

Groups
Parameters p-value
Normal DDH

Female 65 (45.8%) 8(64.2%)  0.004*
Gender, n (%)

Male 77 (54.2%) 8 (35.8%)
Birth order, 1= 79 (55.6%) 8 (64.2%) 0177
n (%) >t 63 (44.4%) 8 (35.8%) '
DDH history,  Yes 3(2.1%) 15 (14.2%) 0.001*
n (%) No 139 (97.9%) 91 (85.8%) )
Type of birth, ~ Normal 75 (52.8%) 3 (50%) -
n (%) Cesarean 67 (47.2%) 3 (50%) '
Birth Head 74 (98.7%) 2 (98.1%)
presentation, 1.000
n (%) Breech 1(1.3%) 1(1.9%)
Foot anomaly, = Yes 2 (1.4%) 0(0) I
n (%) No 140 (98.6%) 106 (100%) '
Torticollis, n ~ Yes 9 (6.3%) 14 (13.2%) 0.065
(%) No 133 (93.7%) 92 (86.8%) i
Torticollis side, ~Right 4 (44.4%) 4 (28.6%) .
n (%) Left 5 (55.6%) 10 (71.4%) ’

1 336 (67.7%)

2a 75 (15.1%)
DDHtype,n 2D 58 (11.7%)
(%) 2¢c 18 (3.6%)

3 7 (1.4%)

4 2 (0.4%)
DDH side, n Right 59 (36.9%)
(%) Left 101 (63.1%)
Additional US  Yes 30 (21.1) 10 (9.4)
pathology, n 0.091
(%) No 112 (78.9) 96 (90.6)

*: Chi-square test, DDH: Developmental dysplasia of the hip, US: Ultrasonography
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A review of the literature identified a single study involving
769 infants, which reported a 28% incidence of incidental
anomalies detected via abdominal ultrasound in infants aged
0 to 1 year (10). Furthermore, a retrospective analysis of
11,681 healthy newborns found cranial anomalies in 17.3%
of cases (6). The rates of hip dislocation, renal pathology,
and brain anomalies in a cohort of 3,396 healthy newborns
were reported to be 17.1%, 4.4%, and 4.2%, respectively
(11). In our study, the majority of detected pathologies were
found in infants without DDH, and no statistically significant
differences were observed between the groups.

Among the 24 patients presenting with accompanying
anomalies, 8 demonstrated type 2a morphology, 8
exhibited type 2b, and 8 showed type 2c morphology.

Table 2. Additional systemic pathologies detected via
ultrasonography

Groups
Ultrasonographic
pathologies Normal DDH Total

(n=142) (n=106) (n=248)
Torticollis, n (%) 9 (6.3%) 14 (13.2%) 23 (9.3%)
Kidney stone, n (%) 2 (1.4%) 1(0.9%) 3(1.2%)
Hydronephrosis, n (%) 4(2.8%) 4(1.6%)
Ectopic kidney, n (%) 1(0.7%) 1(0.9%) 2 (0.8%)
Umbilical hernia, n (%) 4 (2.8%) 2 (1.9%) 6 (2.4%)
Inguinal hernia, n (%) 3(2.1%) 3(1.2%)
Hepatosplenomegaly, n (%) 2 (1.4%) 2 (0.8%)
Ovarian cyst, n (%) 3(2.8%) 3(1.2%)
Epididymis cyst, n (%) 1(0.9%) 1(0.4%)
Undescended testis, n (%) 1(0.9%) 1(0.4%)
Situs inversus, n (%) 1(0.9%) 1(0.4%)
Ecz;)g)]enital heart disease, 2 (1.4%) 2 (0.8%)
Hydrocephalus, n (%) 4(2.8%) 4(1.6%)
iaeg&tlttji:n?ill(ti/s;dum et vergae 2 (1.4%) 2(0.8%)
Thyroid nodule, n (%) 5(3.5%) 5(2%)
Thyroid hypoplasia, n (%) 1(0.7%) 1(0.4%)
Total, n (%) 39 24.(22.6%) 63 (25%)

(27.3%)

DDH: Developmental dysplasia of the hip
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DDH is influenced by a combination of genetic,
environmental, and biomechanical factors. Key risk factors
include a positive family history of the condition, breech
presentation, female sex, firstborn status, and associated
conditions such as torticollis. Furthermore, factors like
ligamentous laxity, prenatal positioning, and swaddling
practices may also contribute to the development of DDH
(12-15).

In our study, there were no statistically significant
differences in risk factors between the groups, except for
sex and family history of DDH. The higher prevalence of
DDH in girls aligns with the literature (12,16).

The most commonly recognized congenital anomalies
associated with DDH are foot deformities, such as pes
equinovarus and pes calcaneovalgus (2,14,15). Additionally,
rare congenital anomalies have been documented, with
congenital hypothyroidism being the most common (17).

In our study, two patients presented with foot anomalies,
two with congenital heart defects, and one with thyroid
hypoplasia; all of these cases were categorized within
the normal hip morphology group. A 30-day-old female
infant with situs inversus exhibited bilateral type 2a hip
morphology, which was most likely attributable to her
early age. Nonetheless, DDH may also be associated
with conditions such as cerebral palsy-affecting in utero
extremity positioning due to muscular weakness-and
Joubert syndrome, which is characterized by congenital
cerebellar ataxia, hypotonia, oculomotor apraxia, cystic
kidney disease, and hepatic fibrosis (18,19).

Delayed diagnosis of DDH can lead to serious complications,
including delays in walking, asymmetrical leg length,
chronic pain, avascular necrosis, and osteoarthritis, which
may ultimately necessitate total hip replacement (1).
During the neonatal period, DDH can be identified through
Ortolani and Barlow tests during physical examinations;
however, limited abduction is considered the most reliable
physical finding in this age group (12). In our cases, none
of these tests or findings were recorded. Given the lack
of significant correlations between pathological physical
examination findings and DDH, routine sonographic
screening is recommended for DDH even in the presence
of normal physical examination results (12).

Ultrasound is recognized as the most sensitive method
for diagnosing DDH (1,2). According to the literature, the
incidence of DDH identified via ultrasound ranges from
0.8 % to 30% (12,14,19-22). The incidence of DDH in our
study was found to be relatively high at 32.3% compared
to rates reported in the literature. This elevated rate may
be attributed to the limited sample size, which can amplify
the influence of outliers on prevalence estimates, as well as
selection bias arising from the inclusion of some infants who
underwent systemic US due to clinical suspicion, potentially
leading to an overestimation of DDH prevalence.
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Although opinions vary regarding the optimal timing for
hip ultrasound, the sixth week is often cited as a period
when minor temporary abnormalities resolve and more
permanent anomalies can be identified (12). A study
reported that clinical stabilization of the hip occurred
without treatment by 4-6 weeks of age in 19 out of 30
infants (63%) (23). In our cohort, 23 hips (46%) among the
25 patients under 6 weeks of age were classified as type
23, whereas 3 hips (6%) were classified as type 2c. Our total
number of type 2a hips was 52 (27.4%) in infants aged 6
weeks to 3 months; however, we did not find a statistically
significant difference in hip type between the two age
groups.

The most prevalent pathology identified in the head and
neck region was torticollis, whereas cranial anomalies were
the least common. The co-occurrence of torticollisand DDH
hasbeenreportedtorange from0%to 29% (2,24-26). Some
authors argue that the history and physical examination
findings are sufficient for diagnosing DDH in infants with
torticollis, rendering routine hip ultrasound unnecessary
(2). Typically, torticollis is detected on the same side as DDH
(2,14,25). In our study, there were no statistically significant
differences in torticollis incidence between the groups;
however, ipsilateral torticollis was observed in 12 of the 14
patients with both torticollis and DDH in our DDH group.
Ultrasound is an important diagnostic tool for torticollis,
just asitis for DDH (27).

US plays a crucial role in the early detection of intracranial
anomalies in healthy newborns (7,28). In a study of 11,681
healthy full-term newborns, the incidence of intracranial
anomalies was found to be 17.3%, with approximately 5.7%
of these infants developing neurodevelopmental disorders
at follow-up (6). Notably, we did not observe any significant
cranial pathology aside from hydrocephalus.

For newborn infants, abdominal US examination is
recommended as a screening tool, particularly for the
urinary system, in conjunction with hip assessments
(3,5,11). Renal tract malformations are a leading cause
of childhood end-stage renal disease, and chronic kidney
disease can lead to both kidney failure and an increased risk
of cardiovascular disease (4).

The prevalence of congenital kidney and urinary tract
anomalies detected via antenatal US is approximately 0.1%,
increasing to 1% with postnatal US (4). In a screening study
involving 17,783 healthy infants, congenital urinary tract
anomalies were identified in 171 patients, 42 of whom
underwent surgical intervention. Additionally, several
serious extrarenal intra-abdominal pathologies have been
detected (5). The most common finding in abdominal US
scans is hydronephrosis, with ureteropelvic obstruction
being the most frequent congenital anomaly associated
with it (4). Hydronephrosis presenting with a renal pelvis
diameter of 5-20 mm or a grade 1-2 ratio during the
fetal or neonatal period may undergo spontaneous

resolution (3,29). In this study, the predominant abdominal
pathologiesrelatedto the kidneysincluded hydronephrosis,
renal calculi, and ectopic kidneys. A correlation between
nephrolithiasis detected in the first year of life and
metabolicabnormalities has been reported (30). Urolithiasis
in newborns and infants may resolve spontaneously within
the first year, whereas hydronephrosis may resolve by the
second year (31). However, spontaneous resolution did
not occur in the follow-up of our three patients with renal
calculi. Ovarian cysts are more prevalent than expected
during the neonatal period, with an incidence of 30% (3).
Cysts exceeding 4 cm are considered pathological; in our
cases, none exceeded this size.

Major congenital anomalies affect 2.3% to 4.1% of live
births, making it essential to thoroughly investigate for
additional anomalies when any congenital anomaly is
detectedin anewborn (32). Alarge study on the prevalence
of congenital renal anomalies found that screening policies
significantly influence outcomes, with the lowest detection
rates in countries without routine ultrasound screening
(33).

In our study, sonographic anomalies were detected in
63 out of 248 infants who were referred for screening
and considered healthy. This corresponds to a rate of
approximately 25%, and the majority of these pathologies
are of a clinically significant nature.

In our country, routine hip examinations during the neonatal
period are recommended to identify high-risk and clinically
suspicious groups, facilitating early and appropriate
treatment (34). However, aside from hip ultrasound scans,
there are currently no studies or recommendations for
routine systemic sonographic screening of specific organ
systems during infancy. As this study highlights, not all
infants undergo prenatal ultrasound screening, and even
when performed, the effectiveness of this screening as a
second-level review is limited by high costs and a shortage
of qualified professionals.

Study Limitations

This study has several limitations. First, it had a retrospective
design, and the data were obtained from cases in which
both hip US and systemic US were performed during the
same session. Systemic US was conducted in some patients
as part of routine clinical protocols, at the discretion of the
physician, or for the evaluation of additional anomalies.
However, due to the retrospective nature of the study,
the specific indications for performing systemic US could
not be consistently documented. This should be taken into
account when interpreting the results.

Second, the relatively small sample size might limit
the generalizability of the findings. Performing a
comprehensive ultrasonographic examination-including
hip, cranial, cervical, abdominal, and scrotal imaging-in a
single session is both time-consuming and labor-intensive.
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To our knowledge, no previous studies in the literature
have routinely performed systemic US alongside hip US
as done in this study. This lack of standardization hinders
the comparison of physical examination findings with
ultrasonographic results and limits the ability to uniformly
assess the indications for systemic imaging.

Conclusion

This study underscores the critical role of US as an
effective screening tool for the early detection of
systemic pathologies in infants. The findings reveal a
significant prevalence of intracranial anomalies and renal
tract malformations in otherwise healthy newborns,
emphasizing the necessity of routine abdominal and cranial
US examinations in conjunction with hip assessments.
Given its non-invasive nature, accessibility, and cost-
effectiveness -particularly its avoidance of X-ray exposure-
there is a compelling justification for the broader
application of US in the early identification of potentially
preventable conditions. Although statistical significance
was not achieved in all cases, the evidence suggests that
comprehensive screening encompassing multiple organ
systems during routine evaluations may substantially
enhance the timely identification and management of
potential healthissuesininfants, ultimately improving long-
term health outcomes. The opportunity to rapidly screen
other systems in all infants undergoing hip ultrasound-
regardless of the primary reason for referral-is considered
highly valuable, especially given the challenging conditions
in our outpatient clinics.

Ethics

Ethics Committee Approval: This study was approved by the
local Ethics Committee of Tekirdag Namik Kemal University
(protocol no: 2022.33.03.01, date: 29.03.2022) and was
conducted in accordance with the principles of the Declaration
of Helsinki.

Informed Consent: Informed consent was obtained from all
parents.

Footnotes
Authorship Contributions

Surgical and Medical Practices: K.A.G., Concept: K.A.G., O.M.B.,
Design: K.A.G., O.M.B., Data Collection or Processing: K.A.G.,
Analysis or Interpretation: K.A.G., N.C.K.,, O.M.B., Literature
Search: K.A.G., N.C.K., O.M.B., Writing: K.A.G., N.C.K., O.M.B.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Krysta W, Dudek P, Pulik t, tegosz P. Screening of
developmental dysplasia of the hip in europe: a systematic
review. Children (Basel). 2024;11:97.

136

10.

11.

12.

13.

14.

15.

Kim SN, Shin YB, Kim W, Suh H, Son HK, Cha YS, et al.
Screening for the coexistence of congenital muscular
torticollis and developmental dysplasia of hip. Ann Rehabil
Med. 2011;35:485-90.

Gulyuz A, Tekin M. The diagnostic efficacy of and requirement
for postnatal ultrasonography screening for congenital
anomalies of the kidney and urinary tract. Diagnostics
(Basel). 2023;13:3106.

Tabel Y, Haskologlu ZS, Karakas HM, Yakinci C.
Ultrasonographic screening of newborns for congenital
anomalies of the kidney and the urinary tracts. Urol J.
2010;7:161-7.

Caiulo VA, Caiulo S, Gargasole C, Chiriaco G, Latini G, CataldiL,
et al. Ultrasound mass screening for congenital anomalies of
the kidney and urinary tract. Pediatr Nephrol. 2012;27:949-
53.

Lin YJ, Chiu NC, Chen HJ, Huang JY, Ho CS. Cranial
ultrasonographic  screening findings among healthy
neonates and their association with neurodevelopmental
outcomes. Pediatr Neonatol. 2021;62:158-64.

Ballardini E, Tarocco A, Rosignoli C, Baldan A, Borgna-
Pignatti C, Garani G. Universal head ultrasound screening in
full-term neonates: a retrospective analysis of 6771 infants.
Pediatr Neurol. 2017;71:14-7.

Yoshioka-Maeda K, Honda C, Matsumoto H, Kinjo T, Fujiwara
K, Aoki K. Developing an educational program for ultrasound
hip screening during newborn and infant home visits: a
protocol paper. Nurs Rep. 2024;14:140-7.

Yu RX, Gunaseelan L, Malik AS, Arulchelvan A, Yue E, Siddiqua
A, et al. Utility of clinical and ultrasonographic hip screening
in neonates for developmental dysplasia of the hip. Cureus.
2021;13:e18516.

Stroescu R, Bizerea T, Cerbu S, Boia M, David V, Marginean O.
The use of abdominal ultrasound as a screening method in
the neonatal and infant period-is it useful? Ultraschall Med
2016:29.

Leonhardi A, Reither M. Ultraschall-Screening fir
Neugeborene (NG). Nutzen und Bedeutung in der
routinediagnostik [ultrasound screening of newborn
infants. Uses and role in routine diagnosis]. Klin Padiatr.
1993;205:383-8.

Urel Demir G, Sari E, Karademir S, Uner C, Tascl Yildiz Y, Onay
U, et al. Ultrasonographic screening and the determination
of risk factors involved in developmental dysplasia of the
hip. J Pediatr Res. 2020;7:52-7.

Fitch RD. Ultrasound for screening and management of
developmental dysplasia of the hip. N CMed J. 2014;75:142-
5.

Haberg @, Foss OA, Lian @B, Holen KJ. Is foot deformity
associated with developmental dysplasia of the hip? Bone
Joint J. 2020;102-B:1582-6.

Harsanyi S, Zamborsky R, Krajciova L, Kokavec M, Danisovic
L. Developmental dysplasia of the hip: a review of
etiopathogenesis, risk factors, and genetic aspects. Medicina
(Kaunas). 2020;56:153.

.Ibrahim A, Mortada E, Algahtani S, Alkathri H, Alsayyed R,

Abualait T, et al. Developmental dysplasia of the hip and
associated risk factors in Saudi children: a retrospective
study. J Back Musculoskelet Rehabil. 2021;34:573-80.



Bezmialem Science 2026;14(2):131-137

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Puhan MA, Woolacott N, Kleijnen J, Steurer J. Observational
studies on ultrasound screening for developmental dysplasia
of the hip in newborns - a systematic review. Ultraschall
Med. 2003;24:377-82.

Pharoah PO. Prevalence and pathogenesis of congenital
anomalies in cerebral palsy. Arch Dis Child Fetal Neonatal
Ed. 2007;92:F489-93.

incecik F, Hergtiner MO, Altunbasak S, Gleeson JG. Joubert
syndrome: report of 11 cases. Turk J Pediatr. 2012;54:605-
11.

Tao Z, Wang J, Li Y, Zhou Y, Yan X, Yang J, et al. Prevalence
of developmental dysplasia of the hip (DDH) in infants: a
systematic review and meta-analysis. BMJ Paediatr Open.
2023;7:e002080.

Kuitunen I, Uimonen MM, Haapanen M, Sund R, Helenius
|, Ponkilainen VT. Incidence of neonatal developmental
dysplasia of the hip and late detection rates based on
screening strategy: a systematic review and meta-analysis.
JAMA Netw Open. 2022;5:e2227638.

Acosta Gomez JR, Acosta Gomez GR, Espinosa Martinez V,
Rosas Torres A, Garcia Ruiz MDC. Association between alpha
angle and acetabular index in screening for developmental
dysplasia of the hip. Cureus. 2024;16:€66334.

Cook KA, Schmitt M, Ingram M, Larson JE, Burgess J, Janicki
JA. Pavlik Harness initiation on Barlow positive hips: can we
wait? J Orthop. 2019;16:378-81.

Cheng JC, Au AW. Infantile torticollis: a review of 624 cases.
J Pediatr Orthop. 1994;14:802-8.

Tien YC, Su JY, Lin GT, Lin SY. Ultrasonographic study of the
coexistence of muscular torticollis and dysplasia of the hip. J
Pediatr Orthop. 2001;21:343-7.

Ge Y, He Z, Zhang X, Chen X. Application of ultrasonography
in diagnosis and treatment of children with congenital
muscular torticollis. J Family Med Prim Care. 2024;13:1165-
8.

27.

28.

29.

30.

31.

32.

33.

34.

Hwang J, Khil EK, Jung SJ, Choi JA. Correlations between
the clinical and ultrasonographic parameters of congenital
muscular torticollis without a sternocleidomastoid mass.
Korean J Radiol. 2020;21:1374-82.

Hsu CL, Lee KL, Jeng MJ, Chang KP, Yang CF, Tsao PC,
et al. Cranial ultrasonographic findings in healthy full-
term neonates: a retrospective review. J Chin Med Assoc.
2012;75:389-95.

Ulman |, Jayanthi VR, Koff SA. The long-term followup of
newborns with severe unilateral hydronephrosis initially
treated nonoperatively. J Urol. 2000;164:1101-5.

Yilmaz K, Dorterler M. Characteristics of presentation and
metabolic risk factors in relation to extent of involvement in
infants with nephrolithiasis. EJMI. 2020;4:78-85.

Andrioli V, Highmore K, Leonard MP, Guerra LA, Tang
K, Vethamuthu J, et al. Infant nephrolithiasis and
nephrocalcinosis: natural history and predictors of surgical
intervention. J Pediatr Urol. 2017;13:355.e1-6.

Narapureddy BR, Zahrani Y, Algahtani HEM, Mugaiahgari
BKM, Reddy LKV, Mohammed Asif S, et al. Examining the
prevalence of congenital anomalies in newborns: a cross-
sectional study at a tertiary care maternity hospital in Saudi
Arabia. Children (Basel). 2024;11:188.

Wiesel A, Queisser-Luft A, Clementi M, Bianca S, Stoll C;
EUROSCAN Study Group. Prenatal detection of congenital
renal malformations by fetal ultrasonographic examination:
an analysis of 709,030 births in 12 European countries. Eur J
Med Genet. 2005;48:131-44.

Cakir BC, Kibar AE, Cakir HT, Arhan E, Cansu A, Yakut Hi.
Ultrasonographic examination of developmental dysplasia
of the hip in 300 infants [300 bebegin gelisimsel kalca
displazisi acisindan ultrasonografi ile taranmasi]. Turkiye
Cocuk Hast Derg. 2009;3:5-9.

137



