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Abstract

Obijective: To investigate the effect of coronavirus disease 2019 restrictions on ultrasound (US)
screening of developmental dysplasia of the hip (DDH) in a children’s hospital.

Methods: The records of US screening of DDH were retrospectively evaluated in the pandemic
period (April 2020 to July 2021) and the pre-pandemic period (January 2019 to February 2020).
The monthly US number, sex, radiologist number, and age at the initial examination were
recorded.

Results: A total of 6107 US scans were performed during the pre-pandemic period, which
significantly decreased to 3340 during the pandemic. The number of monthly US scans performed
did not change between the pre-pandemic (142.7/month) and pandemic (128.2/month) periods.
The number of delayed examinations in the total population did not significantly change between
the two periods. However, the number of delayed examinations in patients with abnormal hips
was significantly increased during the pandemic compared with that in the pre-pandemic period.
Conclusions: Coronavirus disease 2019 restrictions decreased the US screening rate of DDH
by almost half, but the number of US scans performed by each radiologist was unchanged. The
compliance with follow-up recommendations was reduced by half, which may lead to an increase
in the incidence of delayed and untreated DDH cases.

Corresponding author:

Ercan Ayaz, Diyarbakir Children’s Hospital, Department
of Radiology, Dr. Seref inaléz street, Yenisehir —
Department of Radiology, Diyarbakir Children’s Hospital, Diyarbakir 21100, Turkey.

Diyarbakir, Turkey Email: ercan.ayaz | @gmail.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

G Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits
non-commercial use, reproduction and distribution of the work without further permission provided the original work is attributed
as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://orcid.org/0000-0003-2726-2097
mailto:ercan.ayaz1@gmail.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/03000605221133009
journals.sagepub.com/home/imr

Journal of International Medical Research

Keywords

Developmental dysplasia of the hip, coronavirus disease 2019, ultrasound, screening program,

Graf classification, pandemic

Date received: 14 June 2022; accepted: 27 September 2022

Introduction

Developmental dysplasia of the hip (DDH)
is a generic term for a wide spectrum of
conditions, from mild hip joint laxity to
frank dislocation. DDH occurs because of
the absence of normal maturation and is the
most common congenital cause of a hip
prosthesis.! The incidence of DDH varies
by region and ethnicity. Moreover, DDH
is more common in regions such as south-
eastern Turkey where tight swaddling is
customary. The estimated incidence of
DDH in Turkey is 0.5% to 1.5%, which is
high compared with that in other nations.

Hip ultrasound (US) is a well-established
tool for evaluating the hip in infancy
because a clinical examination may be
insufficient for diagnosis, especially in the
neonatal period. The method of hip US
screening was first introduced by Graf.? In
this method, the hips are categorized
according to the structure of the bony
roof, shape of the bony rim, and the cover-
age of the cartilaginous roof. Additionally,
angles are measured for classification
between three reference points (acetabular
labrum, bony acetabular rim, and lower
iliac margin).* Graf’s method is widely
used for US screening of DDH. The accu-
racy of US screening is highest when per-
formed between the 4th and 12th weeks of
life.> Some centers routinely perform US
screening in the first weeks of life to start
treatment as early as possible, whereas
others extend the period up to 6 months
of age.®? Early US screening can lead to
a high incidence of false-positive results
and unnecessary follow-up examinations,

and screening at later than 3 months
reduces the accuracy of the US examination
and can lead to a delay in the proper treat-
ment.® Because the prognosis of DDH is
highly correlated with the time of diagnosis,
early screening is important.

There are two approaches for determin-
ing the population for DDH screening. In
selective US screening of DDH, infants are
referred for routine screening owing to
abnormal clinical findings or when consid-
ered at particular risk for DDH (e.g.,
breech presentation, foot deformity, or a
recent family history of DDH), whereas in
universal screening, all infants are recruited
for screening.!®!! In Turkey, the selective
DDH US screening program was started
by the Ministry of Health in 2010.

During the coronavirus disecase 2019
(COVID-19) pandemic, several measures
have been implemented in Radiology
Departments. International and national
societies have published guidelines that
adhere to the COVID-19 restrictions.'* In
addition, various recommendations have
been published regarding the continuation
or postponement of screening pro-
grams.'*'"* During the pandemic period,
the number of daily active radiologists has
decreased, and the time interval between
each US examination has extended in the
author’s center, but US screening of DDH
has been conducted according to the earlier
schedule. The author’s hospital is a referral
children’s hospital for the southeastern region
of Turkey, where several patients are admit-
ted from nearby cities. Consequently, a
decline in the number of US screening of
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DDH in the COVID-19 period was
expected because of external restrictions
(transportation and other social measures)
and internal restrictions (hospital) that have
been implemented along with anxiety faced
by the general population.

In this study, the first objective was to
evaluate changes in the number of US
screenings of DDH during the pandemic.
Because previous reports evaluated only
the first few months of the pandemic,'>'®
this study aimed to examine the effect of
the longest period of COVID-19 restrictions
on a screening program. The second objec-
tive was to determine the ratio of infants
older than 3 months who received delayed
admission. The third objective was to com-
pare the number of hip joints with abnor-
malities of dysplastic or dislocated hips
detected by US before and during the
COVID-19 pandemic, which indicate
potentially missed cases of DDH.

Materials and methods

Ethical considerations

This retrospective study protocol was
approved by the University of Health
Sciences, Diyarbakir Gazi Yasargil Training
and Research Hospital Noninvasive Clinical
Research  Ethical Committee (approval
number: 2022/5, date of approval: 14/01/
2022). All details of the patients were de-
identified for the study. Informed consent
was waived because of the retrospective
design of the study and the anonymous
use of clinical data. The reporting of this
study conforms to the STROBE guide-
lines.!” US examinations of the hip were
performed within the framework of the
DDH screening protocol.

Subjects

In the first phase of the study; the radiology
archive of Diyarbakir Children’s Hospital

was searched to identify the number of US
screenings of DDH that were performed
between 1 January 2018 and 31 December
2021. The search yielded 16,881 infants with
17,332 US examinations. In the author’s
hospital, US screening is ideally performed
between the fourth and 12th weeks of birth
at outpatient clinics. However, patients in
the neonatal inpatient clinics and neonatal
intensive care unit are examined just before
leaving the hospital if they are discharged
after the second week of life. Accordingly,
the US examinations performed were divid-
ed into two groups (2-12 weeks and >12
weeks) according to the age at examination.
In the second phase of the study, two
study groups were created according to
the COVID-19 lockdown and restrictions.
In Turkey, the first COVID-19 case was
reported on 11 March 2020, and a few rel-
evant restrictions were gradually imple-
mented. A flexible working arrangement
and extended time interval for the examina-
tions started on 1 April 2020. The lockdown
period and local travel restrictions ended on
1 July 2021. Accordingly, the pandemic
period was defined as between 1 April
2020 and 1 July 2021. In August 2020, US
examinations were not performed at our
hospital because of the absence of an
attending radiologist. Consequently, the
pandemic period in this study was defined
as 14 months, and for comparison, the
duration of 14 months before the pandemic
between January 2019 and March 2020 was
defined as the control period. The purpose
of the first phase of the study was to deter-
mine the seasonal changes of the number of
US screenings overall, and the second phase
of the study provided data regarding the
whole period of COVID-19 restrictions.

US examination and classification

All US reports were evaluated individually,
and the patients’ age, sex, Graf type, com-
pliance with follow-up, and treatment for
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the pathological hips were noted. According
to Graf's method* and the follow-up
records, the infants were classified as type
I, type IIa (normal on follow-up), type Ila
(absent for follow-up), type IIb (delayed ini-
tial examination), type IIb (following type
2a), type llc, type D, type III, and type 1V.
The author divided type Ila and type IIb
cases to determine missed follow-up for
type Ila and delayed admission for type
I1b. The number of US examinations in the
study was 451 more than the number of
patients, and the majority of those were
type Ila (followed by type IIb). Although
we enrolled the patients for US screening
of DDH until 31 July 31 2021, the search
for treatment and follow-up was extended
until 30 November 2021 because follow-up
may occur after several weeks. Additionally,
the number of US examinations performed
by each radiologist each month was
recorded.

Statistical analysis

Statistical analysis was performed using the
IBM Statistical Package for the Social
Sciences (SPSS) 25.0 (IBM Corp., Armonk,
NY, USA). The Kolmogorov—Smirnov test
was used to evaluate the normal distribution
of the data. Student’s t-test and analysis of
variance were performed to compare para-
metric data. Pearson’s chi-square test was
used to compare non-parametric data.
Mean values and standard deviations were
calculated for the descriptive data.

Results

During the pandemic and control periods,
9676 infants underwent a US examination
of the hip. The annual and monthly changes
in the number of infants with US screening
of DDH from 2018 to 2021 in the author’s
institution are shown in Figure 1. The mean
monthly number of US screenings was
451.5+83.8 in 2018, 439.8+96.9 in 2019,

263.54+93.8 in 2020, and 306.3+77.4 in
2021. Infants whose initial examinations
were at the ideal examination time were com-
pared with the entire study sample. In 2018
and 2019, 93% of infants were classified as
the ideal (2-12 weeks of age) period. This rate
increased at the beginning of the pandemic
period (2020) to 95% and then decreased
slightly to 92% by 2021. However, no signif-
icant difference was found between the
annual percentages (p=0.089). The monthly
percentages of examinations at the ideal time
are shown in Table 1.

In the second phase of the study, the
14-month period before the onset of
COVID-19 (pre-pandemic period) was
compared with the 14-month pandemic
period with a more detailed evaluation.
The number of infants screened each
month according to the Graf type is
shown in Table 2. Patients with an abnor-
mal Graf type in the two groups were thor-
oughly evaluated. In the pre-pandemic
period, among eight infants who were clas-
sified as type Ilc, a Pavlik bandage was
applied to six patients and Tubingen ortho-
sis was applied to two patients. On follow-
up, a closed reduction procedure was
performed in two patients whose hip find-
ings did not improve. The findings of all
other patients were found to improve on
follow-up. During the pandemic, among
five infants who were classified as type Ilc,
a Pavlik bandage was applied to three
patients, and a Tubingen orthosis was
applied to one patient. One patient missed
the US follow-up and the orthopedic con-

sultation. The remaining four infants
demonstrated  improvement  following
treatment.

In the pre-pandemic period, among four
infants who were classified as type D, one
patient improved with a Pavlik bandage and
two underwent closed reduction who did not
improve with bandages. Additionally, one of
the four infants was ineligible for surgery
owing to severe comorbidities. During the
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2018 - 2021 Number of DDH Ultrasound Screening
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Figure |. Line graph of the number of ultrasound screenings of developmental dysplasia of the hip each

month by year.

Table I. Ratio of infants who were admitted for
ultrasound screening of developmental dysplasia of
the hip between the second and |12th weeks of life
to the entire study sample.

2018 2019 2020 2021
January 0.92 0.94 0.93 0.94
February 091 0.93 0.95 0.90
March 091 091 0.95 0.94
April 0.94 0.92 0.99 0.98
May 0.93 0.93 0.97 0.95
June 091 0.93 0.93 091
July 0.92 0.94 091 0.88
August 0.95 0.94 N/A 0.92
September 0.96 0.92 0.94 0.94
October 0.94 0.93 0.93 0.92
November 0.96 0.94 0.96 0.88
December 0.94 0.94 0.96 0.88
Mean 0.93 0.93 0.95 0.92

N/A, not available.

pandemic, among three infants who were
classified as type D, one patient improved
with a Pavlik bandage, and two underwent
closed reduction who did not improve with
bandages. In the pre-pandemic period, six
infants were classified as type III and three

were classified as type IV. Among these,
one patient with type III improved with a
Pavlik bandage, closed reduction was per-
formed in three with type III (Figure 2), and
open reduction was performed in two with
type IV. Two infants with type III and one
with type IV could not undergo surgery
because of co-existing severe multisystem
anomalies. However, none of the infants
were classified as type III or IV disease
during the pandemic. The rate of hip abnor-
malities during the pandemic period was
significantly lower than that during the
pre-pandemic period (p=0.018, Table 3).
Despite the decreased rate of abnormalities,
there was a 1.5-fold increase in patients who
missed follow-up or experienced a delay
in receiving an initial US examination
(p=0.013).

We also evaluated the number of radiol-
ogists who performed US screening of
DDH. In 2019, four radiologists worked
from January to April, four worked in
June and October, three worked in May,
September, November, and December,
two worked in August, and one worked in
July. The decline in summer procedures was
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Figure 2. A 70-day-old girl was admitted for hip ultrasound screening in November 2019. (A) Ultrasound
image of the right hip showing a bony roof angle (o angle) of 42° and cartilage roof angle (B angle) of 79°,
consistent with a type Il hip. (B) Radiograph taken shortly before closed reduction at the age of 4 months
(February 2020) showing a displaced right hip with an interrupted Shenton line (dashed lines). A continuous
Shenton line can be seen on the normal side (curved line). Delayed ossification of the right femoral head can
also be seen compared with an ossified epiphysis of the left hip (arrow). (C) Radiograph at the age of

12 months (October 2020) shows that the right hip has improved, but the ossified right femoral head is
slightly smaller than the left femoral head and (D) Radiograph at the age of 23 months (September 2021)
shows a recovered right hip that almost appears the same as the left hip.

owing to annual leave taken in that period.
In 2020, three radiologists worked from
January to March, two worked from
April to July, September, October, and
December, one worked in November, and
none worked in August. In 2021, two radi-
ologists worked until the end of the pan-
demic. A total of 6107 (2937 women, 3170
men) US screening examinations of DDH
were performed during the pre-pandemic
period, and 3340 (1625 women, 1715 men)
examinations were performed during the
pandemic period (p=0.007). However, no
significant difference was found in the mean
monthly US screening of DDH by each
radiologist or the female-to-male ratio
between the two periods.

Discussion

This study evaluated the effect of
COVID-19 restrictions on US screening of
DDH in a dedicated children’s hospital
located in a city where 36,933 births were
recorded in 2020.'® This hospital attempted
to adhere to the DDH US screening pro-
gram throughout the restriction period,
with a limited number of admissions and
flexible working arrangement of operators.
A 45.3% decline in the number of US exami-
nations was observed at the children’s hos-
pital in the 14-month pandemic period, and
the lowest observed rate was in the first wave
of COVID-19 (April and May 2020) in this
period. The ratio of abnormal or immature
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Table 3. Comparison of the |4-month pre-pandemic period and the 14-month pandemic period.

Pre-pandemic period
(1 January 2019 to

Pandemic period*
(I April 2020 to

| March 2020) I July 2021) p value
Number of monthly US screening examinations of =~ 436.21 £ 90.48 238.57 +60.18 <0.001
DDH (mean +£ SD)
Female/male ratio 2937/3170 1625/1715 0.595
Number of monthly US screening examinations of ~ 142.70 £ 31.11 128.21 £48.60 0.356
DDH per radiologist (mean =+ SD)
Percentage of abnormal or immature Graf types ~ 5.71% 3.29% 0.018
Mean number of pathological hips and lost to 13.2 5.1 <0.001
follow-up examinations per month
Delayed initial examination or missed follow-up 39.07% 57.92% 0.013

examinations in patients with an abnormal
Graf type

US, ultrasound; DDH, developmental dysplasia of the hip; SD, standard deviation.
*No examinations were performed in August 2020 owing to the absence of a radiologist. Therefore, this month was

excluded.

hip joints was also reduced during the pan-
demic, indicating a potential of missed DDH
cases during this time. This result may lead
to a lapse in conservative treatment of cases
and an increased requirement for surgical
treatment in the future, with an additional
burden placed on the health system.
Following the announcement of the first
COVID-19 case, precautionary measures
were gradually implemented in Turkey.
On 16 March 2020, schools and universities
switched to distance education and employ-
ees with chronic diseases or those older than
60 years were granted administrative leave.
Lockdown rules were imposed for those
older than 65 years and those younger
than 20 years on 21 March and 3 April
2020, respectively. First, lockdown for all
of the citizens in Diyarbakir was introduced
on 10 April 2020, and continued through-
out the weekend until 1 June 2020. Owing
to the reduction in COVID-19 cases, the
lockdown was halted and restrictions were
softened during the summer. On 26 August
2020, flexible working arrangements and
leave for disabled workers were reimple-
mented. On 13 January 2021, the

vaccination program was started throughout
the country. However, the second wave of
COVID-19 continued to rise, and lockdown
during weekends and travel restrictions were
reimposed on 14 April 2021, while schools
switched back to online education on
29 April 2021. Because of the reduction in
cases and for socioeconomic reasons, the
restrictions were softened on 1 June 2021,
and completely repealed on 1 July 2021."
At  that  point, the government
recommended self-isolation for all citizens,
and partially supported a working from
home arrangement.

According to the above-mentioned time-
line, the pandemic period in our study was
determined to be between 1 April 2020 and
1 July 2021. The number of US examina-
tions for DDH markedly decreased at the
beginning of the pandemic and gradually
increased over time. A possible reason for
this result could be the fear and anxiety
experienced by parents during the first
phase of the pandemic, which resolved
over time. Although the number of exami-
nations was remarkably reduced during
the pandemic period, the number of
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examinations by each operator did not sig-
nificantly change. This result suggests that
the time interval for each screening exami-
nation was not significantly affected, and
that the decrease in examinations during
the pandemic was related to the flexible
working time arrangement.

The female-to-male ratio of infants
examined did not significantly change
during the pandemic at our center.
However, male infants were examined
more frequently than female infants, even
though girls have been found to be more
affected by DDH than boys.””!> This find-
ing might be due to the traditional values of
the region, which favor boys over girls.

Several studies have examined US
screening of DDH in the COVID-19
era.'>'%2% In a study by Guindani et al,'®
US screening examinations decreased by
22% in 2020 (1083 examinations) compared
with those in 2019 (1401 examinations). In
the current study’s center, US screening
decreased (by 45%) during the 14-month
pandemic period compared with that in
the pre-pandemic period. Although the hos-
pital in the Italian study is located in a
world-famous pandemic region (northern
Ttaly), the US screening in the current
study decreased by two fold. This discrep-
ancy between studies might be due to the
higher number of annual examinations in
our center, where 5278 US screenings of
DDH were performed in 2019 (3.5 times
more than the Italian center). Dogan
et al.'> compared a 4-month period in 2019
and 2020 in their center. Interestingly, the
number of US screenings of DDH increased
in their study from 830 in 2019 to 935 in
2020. Hip US screening from April to May
2020 decreased by 63% compared with that
observed in April to May 2019, but
increased by 94% in June to July 2020. In
the current study’s center, the number of US
screenings of DDH decreased by 71% in
April to May 2020 and by 52% in April to
July 2020 compared with that in the

corresponding period in 2019. Similarly,
according to Guindani et al., the number
US screenings of DDH performed did not
recover in June and July.'®

In the study by Guindani et al., the rate
of delayed admission for US screening of
DDH during the lockdown was 74%,'°
which is higher than that observed in the
previous years. In addition, the rate of
delayed US examinations increased by
5.5% compared with that observed in the
previous year in another study.'® In con-
trast, the lowest percentage of delayed US
examinations in the current study was
observed during the most severe period of
the pandemic. The lowest delayed initial
admission rate was observed in April 2020
(1%), followed by April 2021 (2%) and
May 2020 (3%). One probable reason for
this discrepancy between studies might be
the routine clinical protocol established
for US screening of DDH in the center of
the current study. This protocol consists of
neonatal screening performed after 2 weeks
of life and before discharge of inpatient
services. Because outpatient admissions
decreased in the lockdown period, inpatient
US screening became proportionally
higher. Similarly, the latest guidelines rec-
ommend US screening to be performed at
4 weeks of age so that the treatment is per-
formed as early as possible.”!

The ratio of abnormal or immature hip
bone cases to the total number of screened
infants was reduced during the pandemic
period compared with that in the pre-
pandemic period. Consanguineous mar-
riages, genetic syndromes, and tight
swaddling, which are risk factors for
DDH, are more common in the rural
areas than in the metropolitan areas of
southeastern Turkey. Families living in
these regions might have been more affected
by the public travel restrictions of the pan-
demic regarding having US screening per-
formed. However, this finding could also be
due to the small sample of the pandemic
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period. Therefore, further multicenter stud-
ies at pediatric orthopedic clinics in the
same area evaluating delayed or untreated
cases are required to validate this specula-
tion. No patient was diagnosed with type
IIT or IV disease during the 14-month pan-
demic period, which is unexpected. During
the period before the COVID-19 pandemic,
nine type IIT or IV cases were classified
through US screening. Furthermore, a 3.5-
fold decrease in compliance with the follow-
up examinations was observed in the
follow-up recommendation during the pan-
demic period (348 in the pre-pandemic
period and 93 in the pandemic period).
According to Guindani et al., compliance
with the recommended follow-up schedule
was reduced from 70.1% to 35.9% during
the pandemic period.'® These findings
clearly suggest that some DDH cases were
missed during the pandemic period.
Additionally, the progressed form of this
disease will probably be treated in orthope-
dic clinics, leading to heavy physical and
psychological burdens to patients in the
future.

After the initial measures were imple-
mented in Radiology Departments during
the COVID-19 crisis, several guidelines
and recommendation reports were pub-
lished by radiology societies and hospitals
worldwide.'*?*?* Similarly, several opin-
ions regarding the application of US screen-
ing of DDH were provided. Hip US
screening can be performed successfully up
to the age of 6 months, as the femoral head
and acetabulum have not yet ossified; the
American Institute of Ultrasound in
Medicine recommends US examination
between ages 4 and 6 weeks.” In Canada,
Farrel et al.'"® recommended postponing
pediatric US screening during the COVID-
19 pandemic for at least 3 months and
adjourning follow-up examinations after
the end of the pandemic. However, new
variants of severe acute respiratory syn-
drome coronavirus 2 have appeared, and

the world’s population is still currently
struggling with the COVID-19 crisis.
Regarding the ecarly treatment of DDH,
reports from the International Hip
Dysplasia Institute showed a 79% success
rate with the use of the Pavlik harness in
infants up to 6 months of age, as well as a
91% success rate of closed reduction in
infants at a median of 8 months of
age.>**> Accordingly, even for dislocated
hips, we observed better outcomes with
the early diagnosis and treatment of
DDH. Therefore, the continuation of US
screening of DDH is recommended with a
single accompanying parent allowed in the
setting of community-based clinics at a
considerable distance from COVID-19
clinics.'* To prevent contamination and
perform a safe US scan, the guidelines of
the American Institute of Ultrasound
in Medicine’® or those of the World
Federation of Ultrasound in Medicine and
Biology®’ can be followed.

A major limitation of this study was the
varied performance of the radiologists
throughout the study. During annual leave
and sick leave (including during the
COVID-19 pandemic), radiologists were
substituted temporarily from other hospitals
or US appointments were postponed.
Because US examinations of DDH and the
Graf classification were highly operator-
dependent, this might have reduced the cred-
ibility of the statistical results. Accordingly,
some of the operators did not provide an
information about the bony roof, shape of
the bony rim, and coverage of the cartilagi-
nous roof in their reports. The retrospective
study design is another important limitation
of this study, which led to an unstandardized
initial examination and follow-up time.
Additionally, we did not compare the exact
timing of examinations between normal and
pathological hips owing to archiving of age
records, which may provide an idea regard-
ing US screening referral by clinicians
according to risk factors.
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In conclusion, US screening of DDH is
an indispensable method for the early diag-
nosis of DDH and has been well integrated
into the health system in many countries.
This study suggests that the downward
trend observed in US screening rates
during the COVID-19 pandemic could
lead to missed or delayed cases of DDH.
Therefore, there should be adherence to
US screening of DDH as much as possible.
Further studies evaluating the effect of the
pandemic on DDH treatment may reveal
more important results.

Acknowledgements

I am grateful to the families who took care of
their infants by attending US screening for
DDH, even during the pandemic.

Data availability statement

The data upon which this study is based are
available from the corresponding author upon
reasonable request.

Declaration of conflicting interests

The author declares that there is no conflict of
interest.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or
not-for-profit sector.

ORCID iD

Ercan Ayaz (@ https://orcid.org/0000-0003-
2726-2097

References
1. Delaney LR  and  Karmazyn B.
Developmental Dysplasia of the Hip:

Background and the Utility of Ultrasound.
Semin Ultrasound CT MRI 2011; 32:
151-156.

2. Timer Y and Omeroglu H. Tirkiye'de
gelisimsel kalga displazisinin  Onlenmesi
[Prevention of developmental hip dysplasia

10.

11.

12.

13.

. American

in Turkey]. Acta Orthop Traumatol Turc
1997; 31: 176-181 (In Turkish).

. Graf R. The diagnosis of congenital hip joint

dislocation by the ultrasonic Combound
treatment. Arch Orthop Traumat Surg
1980; 97: 117-133.

. Graf R, Scott S, Lercher K, et al. Hip

Sonography. 2nd ed. Berlin Heidelberg:
Springer-Verlag, 2006, p.41.

. Tan SHS, Wong KL, Lim AKS, et al. The

earliest timing of ultrasound in screening for
developmental dysplasia of the hips.
Ultrasonography 2019; 38: 321-326.

. Gokharman FD, Aydin S, Fatihoglu E, et al.

Optimizing the Time for Developmental
Dysplasia of the Hip Screening: Earlier or
Later? Ultrasound Q 2019; 35: 130-135.
Institute of Ultrasound in
Medicine. AIUM practice guideline for the
performance of an ultrasound examination
for detection and assessment of developmen-
tal dysplasia of the hip. J Ultrasound Med
2013; 32: 1307-1317.

. Orak MM, Onay T, Cagirmaz T, et al. The

reliability of ultrasonography in develop-
mental dysplasia of the hip: how reliable is
it in different hands? Indian J Orthopaed
2015; 49: 610-614.

. Buonsenso D, Curatola A, Lazzareschi I,

et al. Developmental dysplasia of the hip:
real world data from a retrospective analysis
to evaluate the effectiveness of universal
screening. J Ultrasound 2021; 24: 403—410.
Toma P, Valle M, Rossi U, et al. Paediatric
hip—ultrasound screening for developmental
dysplasia of the hip: a review. Eur J
Ultrasound 2001; 14: 45-55.

Cankaya D and Oncel MY. Universal or
Selective: That’s the Question in Screening
of Developmental Dysplasia of the Hip.
Forbes J Med 2021; 2: 140-141.

Revel MP, Parkar AP, Prosch H, et al.
European Society of Radiology (ESR) and
the European Society of Thoracic Imaging
(ESTI). COVID-19 patients and the radiol-
ogy department — advice from the European
Society of Radiology (ESR) and the
European Society of Thoracic Imaging
(ESTI). Eur Radiol 2020; 30: 4903-4909.
Farrell S, Schaeffer EK and Mulpuri K.
Recommendations for the care of pediatric


https://orcid.org/0000-0003-2726-2097
https://orcid.org/0000-0003-2726-2097
https://orcid.org/0000-0003-2726-2097

Journal of International Medical Research

14.

15.

16.

17.

18.

19.

20.

21.

orthopaedic patients during the COVID
pandemic. J Am Acad Orthop Surg 2020;
28: e477—e486.

O’Beirne J and De Pelligrin M. Letter to the
Editor: Recommendations for the Care of
Pediatric Orthopaedic Patients During the
COVID-19 Pandemic. J Am Acad Orthop
Surg 2020; 28: ¢849—e850.

Mert Dogan G and Aslantirk O. Does the
COVID-19 pandemic cause late diagnosis
and delay in treatment in developmental
dysplasia of hip patients? Int J Clin Pract
2021; 75: e14572.

Guindani N and De Pellegrin M.
Developmental dysplasia of the hip screen-
ing during the lockdown for COVID- 19:
experience from Northern Italy. J Child
Orthop 2021; 15: 248-254.

Von Elm E, Altman DG, Egger M, et al.
The Strengthening the Reporting of
Observational Studies in Epidemiology
(STROBE) statement: guidelines for report-
ing observational studies. Ann Intern Med
2007; 147: 573-577.

TurkStat, Birth Statistics, 2020. https://data.
tuik.gov.tr/Bulten/Index?p = Dogum-Istati
stikleri-2020-372294#. Accessed in February
23, 2022.

COVID-19 pandemic in Turkey. https://en.
wikipedia.org/wiki/COVID-19_pandemic_
in_Turkey. Accessed in February 21, 2022.
Buonsenso D, Menzella N, Morello R, et al.
Indirect effects of COVID-19 on child health
care: delayed diagnosis of developmental
dysplasia of the hip. J Ultrasound 2020; 23:
443-444.

O’Beirne JG, Chlapoutakis K, Alshryda S,
et al. International interdisciplinary consen-
sus meeting on the evaluation of

22.

23.

24.

25.

26.

27.

developmental dysplasia of the
Ultraschall Med 2019; 40: 454-464.
Tsou 1YY, Liew CJY, Tan BP et al
Planning and coordination of the radiologi-
cal response to the coronavirus disease 2019
(COVID-19) pandemic: the Singapore expe-
rience. Clin Radiol 2020; 75: 415-422.

Chen RC, Tan TT and Chan LP. Adapting
to a new normal? 5 key operational princi-
ples for a radiology service facing the
COVID-19 pandemic. Eur Radiol 2020; 30:
4964-4967.

Upasani VV, Bomar JD, Matheney TH,
et al. Evaluation of brace treatment for
infant hip dislocation in a prospective
cohort. J Bone Joint Surg Am 2016; 98:
1215-1221.

Sankar WN, Gornitzky AL, Clarke NMP,
et al. Closed reduction for developmental
dysplasia of the hip. J Pediatr Orthop 2019;
39: 111-118.

hip.

Guidelines for Cleaning and Preparing
External- and Internal-Use Ultrasound
Transducers and Equipment Between

Patients as well as Safe Handling and Use
of Ultrasound Coupling Gel. ATUM Official
Statement. https://www.aium.org/official
Statements/57?__sw_csrfToken = 600ed438.
Accessed in February 22, 2022.

World Federation for Ultrasound in
Medicine and Biology Safety Committee.
Abramowicz JS, Akiyama I, Evans D,
et al. World Federation for Ultrasound in
Medicine and Biology Position Statement:
How to Perform a Safe Ultrasound
Examination and Clean Equipment in the
Context of COVID-19. Ultrasound Med
Biol 2020; 46: 1821-1826.


https://data.tuik.gov.tr/Bulten/Index?p=Dogum-Istatistikleri-2020-37229#
https://data.tuik.gov.tr/Bulten/Index?p=Dogum-Istatistikleri-2020-37229#
https://data.tuik.gov.tr/Bulten/Index?p=Dogum-Istatistikleri-2020-37229#
https://en.wikipedia.org/wiki/COVID-19_pandemic_in_Turkey
https://en.wikipedia.org/wiki/COVID-19_pandemic_in_Turkey
https://en.wikipedia.org/wiki/COVID-19_pandemic_in_Turkey
https://www.aium.org/officialStatements/57?__sw_csrfToken=600ed438
https://www.aium.org/officialStatements/57?__sw_csrfToken=600ed438

	table-fn1-03000605221133009
	table-fn2-03000605221133009
	table-fn3-03000605221133009
	table-fn4-03000605221133009
	table-fn5-03000605221133009



