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Abstract
Introduction: As a consequence of the COVID-19 pandemic, healthcare systems worldwide became
increasingly overloaded. The excessive demand of resources changed medical priorities dramatically. National and international Guidelines were implemented, non-urgent procedures were postponed. Consequently, the reallocation of resources as well as the prioritization of care for COVID-19 patients lead towards uncertainties and discomfort regarding delayed diagnosis deferrals. We investigated the influence
of the COVID-19 pandemic on procedures in our pediatric urologic department.
Material and methods: In this retrospective observational study, we assessed all pediatric urologic
patients below 18 years of age who underwent one of four pediatric urologic index surgeries (orchidopexies, medically indicated circumcisions, anti-reflux interventions, hypospadias-corrections) during the pandemic period (March 2020 - March 2021). We analyzed the data for statistical significance in comparison
to the prepandemic period (March 2015 – March 2020).
Results: From March 2020 to March 2021, 393 pediatric urologic index surgeries were performed in
our department compared to an annual average value of 357 (SD: 15.8) interventions in the control period. Statistical analysis showed a significant (p=0.007) increase in the number of index surgeries during
the pandemic in comparison to the average in the control period. While orchidopexies and anti-reflux
interventions increased statistically significant (p=0.02; p=0.048), hypospadias-corrections decreased
(p=0.015). Circumcisions were comparable to the prepandemic era (p=0.9).

Conclusions: Elective surgeries for urgent conditions in pediatric urology were still feasible and safe
during the COVID-19 pandemic. The pediatric urological field could profit from lower susceptibility to
SARS-CoV-2 in children as well as from deferred surgeries in adult urology.
The annual average of patients who underwent different pediatric urologic index procedures during the
reference period (03.2015 - 03.2020) compared to the pandemic period (03.2020 - 03.2021).
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Introduction
Since December 2019, a novel severe acute respiratory syndrome coronavirus (SARS-CoV-2) infection disease (COVID-19)
is spreading worldwide and posing a major threat to potential
patients and severely burdening the healthcare system as well
as their caretakers [1]. Thus, the world health organization declared COVID-19 a global pandemic on March 11, 2020 [2]. COVID-19 has had unprecedented effects on healthcare systems
globally with severe impact on every specialist service within
the hospital, which is also true for pediatric urology. The surge
of patients affected by this disease has led to extreme pressure
on healthcare facilities by the overwhelming number of critically ill patients. Consequently, healthcare systems worldwide
became increasingly overloaded [3,4]. The excessive demand of
workforce and resources changed medical and surgical priorities dramatically [5]. Therefore, new national and international
guidelines were implemented, allowing a shift of resources and
medical personnel towards the struggle against COVID-19 [5,6].
The international recommendations include the postponement
of mainly non-oncological surgeries as well as certain semielective oncologic procedures leading to a suspension of all
elective surgeries in adult urology. Furthermore, decision makers are taking the risk of SARS-CoV-2 exposition during surgery
into account [7]. As a consequence, the suspension of pediatric
urological index surgeries (e.g. orchidopexy, medically indicated
circumcision, anti-reflux interventions and hypospadias-correction) affects waiting lists and procedure scheduling [8]. The reallocation of resources such as staff, wards, equipment and the
prioritization of care for COVID-19 patients includes the risk of
uncertainties and discomfort regarding delayed diagnosis and
surgery deferrals. A selection of the most essential or critical
procedures has become mandatory [6]. Naturally, timeframes
for suspension of surgical procedures are balanced against possible harms, such as end-organ damage, risk of malignancy, infertility or social embarrassment [9,6].
The aim of this single center study was to evaluate the impact of COVID-19 on the frequency of pediatric urological index
operations such as orchidopexies, medically indicated circumcisions, anti-reflux interventions and hypospadias-corrections in
a tertiary referral center in Austria taking care of a population
of 1.3 million people living in the western part of the country.

Material & Methods
In this retrospective single center observational study, we
assessed all pediatric urologic patients younger than 18 years
of age who underwent one of four pediatric urologic index surgeries (orchidopexies, medically indicated circumcisions, antireflux interventions and hypospadias-corrections) during the
pandemic period from March 2020 to March 2021. The antireflux interventions consist of endoscopic subureteric injections
of bulking agents. We collected data on the same four index surgeries from the previous five years (March 01, 2015 to February
29, 2020) as the control period. We assessed the mean values
of the previous five years for each type for a direct comparison
as well as the total number of performed cases. We analyzed
the data using Microsoft Excel® (Microsoft Corporation, Redmond, Washington, USA) and applied the one sample t-test using p=0.05 or less as level of statistical significance.
Results
From March 2020 to March 2021, 393 pediatric urologic index surgeries were performed in our department compared to
an annual average value of 357 (SD: 15.8) performed interventions in the control period, with a total of 790 orchidopexies,
102 anti-reflux-interventions, 687 circumcisions and 206 hypospadias-corrections, respectively. In detail, the annual average
of performed index surgeries in the control period were 158
(SD: 22.3) for orchidopexies, 20.4 (SD: 6.8) anti-reflux interventions, 137.4 (SD: 10.1) medically indicated circumcisions as
well as 41.2 (SD: 5.5) hypospadias corrections. The same operations were assessed for the pandemic period from March
2020 to March 2021, resulting in 195 orchidopexies, 29 antireflux interventions, 138 circumcisions and 31 hypospadiascorrections respectively. Statistical analysis showed a highly
significant (p=0.007) ten percent increase in the total number
of index surgeries during the period of the pandemic in comparison to the average number of index surgeries in the control
period. The sub group analysis revealed conflicting results. In
total, our department performed 195 orchidopexies during the
pandemic in contrast to a mean value of 158 (SD: 22.3) orchidopexies per year during the control period, which is a statistically
significant increase (p=0.02). In addition, anti-reflux interventions increased (p=0.048) as well during the pandemic with 29
surgeries compared to an average of 20.4 (SD: 6.8) in the years
before. On the other hand, 138 medically indicated circumcisions in the pandemic period compare to an annual average of
137.4 (SD: 10.1) medically indicated circumcisions in the control
period. This did not proof statistically significant (p=0.9). Interestingly, the results regarding hypospadias-corrections revealed
different findings. We performed 31 hypospadias-corrections
as against the five-year annual average of 41.2 (SD: 5.5). The
analysis showed a statistically significant decrease (p=0.015) of
interventions performed during the pandemic period. A s ummary of the data is shown in figure 1.
Discussion

Figure 1: The annual average of patients who underwent different
pediatric urologic index procedures during the reference period
(03.2015 - 03.2020) compared to the pandemic period (03.2020
- 03.2021).

This retrospective single center analysis of pediatric urologic
index surgeries during the height of the COVID-19 pandemic
quantifies the real world impact of the pandemic on pediatric
urology in our institution. Patient occurrence and procedure
figures decreased substantially worldwide during the COVID-19
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pandemic in 2020 [10,11]. In accordance with international
guidelines and expert’s recommendations [12,6], our hospital
as well shifted resources to fight against the COVID-19 pandemic. In contrast to international data on decreasing numbers of
pediatric interventions, our department showed a statistically
significant increase in total pediatric urologic index surgeries
(p=0.007) in the pandemic period from March 2020 to March
2021 as compared to the control period of the previous five
years. This increase is attributed to a statistically significant
rise in orchidopexies (p=0.02) and anti-reflux interventions
(p=0.048) during the pandemic period. On the other hand, the
number of medically indicated circumcisions is in line with the
control period (p=0.9) and hypospadias-corrections decreased
statistically significant (p=0.015) during the pandemic period.

inadequate treatment may lead to worse clinical outcomes. Not
to forget that these clinical worries also affect pediatric urologists and other health care providers from the psychological
point of view additionally.

While many adult urology procedures require post-operative
intensive care supervision, pediatric urology is in many cases independent from such intensive care measures. Thus, pediatric
urologic interventions are not affected as much by restrictions
on intensive care units (ICUs) as compared to adult open surgery. Furthermore, children and infants seem to be less vulnerable to SARS-CoV-2 infection and therefore develop COVID-19
less often [13,14]. In accordance with the lower susceptibility to
SARS-CoV-2, pediatric wards were not as affected from capacity
overload of COVID-19 patients as well as infections among the
medical personnel. Therefore, potential patient capacity in the
pediatric urologic field was higher compared to adult patients.
In addition, our pediatric urology department shares operation
theaters with the department of adult urology, but not post anesthesia recovery. Therefore, vacant surgical capacities could be
used for pediatric urological interventions since pediatric post
anesthesia recovery was not utilized for the treatment of COVID-19 patients.

We acknowledge the limitations of our study, which are
among others the retrospective character, the short observational period as well as the assumption that patients would still
follow their appointments according to the prepandemic era.
Furthermore, we did not assess emergencies. However, the
data shown offer an opposed view on the impact of the COVID-19 pandemic under still unpredictable and unprecedentedly
circumstances.

In addition, pediatric urology might have also profited from
decreasing ordinary respiratory infections independent from
the SARS-CoV-2 infections. This is mainly attributed to compulsory masks in the public sphere but also due to strict lockdown
laws [15-18]. While our department adapted international recommendations accordingly during the COVID-19 pandemic [6],
elective surgeries were still performed according to available
resources. Of note, no positive testing for SARS-CoV-2 occurred
during the study period in our department, allowing the department to be eligible for elective surgery [19].
When endourology is concerned such as in minimally invasive treatment of vesicoureteral reflux (VUR), preventable cases
of febrile urinary tract infections and urosepsis as well as the
risk of further renal deterioration may occur consequently. The
same is true for undescended testes when taking into consideration the risks of impaired fertility later on in life as well as the
increased risk of malignant transformation when orchidopexies are not timely performed till the age of 12 months with 18
months the latest according to the current guidelines [20,21].
Interestingly, hypospadias-corrections decreased statistically significant and medically indicated circumcisions remained
constant. Our results might be accredited to less critical time
frames for optimal surgical correction of hypospadias in comparison to strict recommendations e.g. in cryptorchidism. In addition, young patients who underwent hypospadias-corrections
need longer inpatient treatment and observation thus occupying more ward capacity in contrast with the other index procedures, which could be performed in a day-unit setting.
All together, these risks for underdiagnoses and delayed or

Given the well organized and equipped health care system
in Austria, capacity for elective surgery during the pandemic
period is higher than previously assumed. Therefore, long waiting lists can be avoided and possible end-organ damage due to
prolonged treatment is minimalized by occupying free capacity
with elective surgery.
We are aware of the individual alteration of the current international guidelines in our department but offer a different
single center perspective in a well-equipped health care system.

Conclusion
While international triage strategies and recommendations
were adopted in our hospital, elective surgery for more urgent
conditions in pediatric urology were still feasible and safe during the COVID-19 pandemic. The pediatric urological field in our
clinical setting could profit from lower susceptibility to SARSCoV-2 in children as well as from deferred surgeries in adult
urology. In addition, we profit from a well-equipped health care
system and the highest safety standards for our patients and
medical personnel.
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