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SUMMARY

Introduction/Objective Coronavirus pandemic caused most hospitals in the world to suspend regular
activities. The aim of this study was to analyze pandemic influence on patients who underwent hyster-
ectomy with classical (abdominal) and minimally invasive surgery (laparoscopic and vaginal approach)
at the Clinic for Gynecology and Obstetrics of the University Medical Centre of Serbia.

Methods There were 2446 hysterectomies for five-year period. The study analyzed number and types
of hysterectomies before and during COVID-19 pandemic.

Results The total number of operated patients was most decreased in the first year of the pandemic.
During pandemic, the number of vaginal and laparoscopic hysterectomies did not change, whereas
there was an increase in the number of abdominal hysterectomies. Statistical significance (p < 0.01) was
found between abdominal and vaginal as well as between abdominal and endoscopic hysterectomies.
Conclusion The global pandemic impact on care of symptomatic patients with COVID-19 has led to the
redeployment of staff and resources, which has significantly reduced the total number of operations in
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many hospitals around the world.
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INTRODUCTION

The epidemic caused by the SARS-CoV-2
began at the end of 2019, and in just a few
months affected almost the entire world. The
high morbidity and mortality induced by this
virus caused problems in the health systems in
many countries, and many hospitals suspended
or significantly reduced their regular activities
in order to engage medical staff for patients
suffering from COVID-19 [1, 2]. Due to this
emergency, the number of elective surgeries has
been reduced.

Hysterectomy is one of the most frequent
surgeries in the field of gynecology and rep-
resents a mainstay in management of various
benign and malignant diseases. An abdominal,
vaginal, laparoscopic or robotic approach can
be utilized depending on numerous factors
such as underlying pathology, shape, and size
of the uterus, adnexal pathology, surgical risk
and surgeon expertise [3].

In contemporary gynecological practice,
minimally invasive surgery (MIS) is consid-
ered the technique of choice in most clinical
scenarios, but concern has been raised that
SARS-CoV-2 could be disseminated during
such procedures and when using smoke-gener-
ating devices [4]. Hence, employing MIS during
COVID-19 pandemic was deemed potentially
hazardous by some experts [1].

The aim of this study was to analyze whether
COVID-19 pandemic had influenced the num-
ber of patients referred for hysterectomy, and
whether it had affected the surgical approach
selection.

METHODS

In this retrospective cohort study, data were
compiled from medical records and operative
protocols of the Clinic for Gynecology and
Obstetrics of the University Clinical Centre of
Serbia. All patients who had undergone a hys-
terectomy from the beginning of 2017 to the
end of 2021 were included in the study. The
surgical approaches were also noted - total
abdominal, vaginal, and laparoscopic hyster-
ectomy. Both total laparoscopic hysterectomy
(TLH) and laparoscopically-assisted vaginal
hysterectomy (LAVH) were part of the laparo-
scopic hysterectomy group. We have analyzed
the total number of hysterectomies per year
and compared the number of hysterectomies
in 2019 compared to 2020. Finally, we analyzed
the average number of yearly hysterectomies
between the pre-pandemic and pandemic
years (2017-2019 vs. 2020-2021). We used
IBM SPSS Statistics for Windows, Version 23.0.
(IBM Corp. Armonk, NY, USA) for statistical
analysis. We chose a 0.05 level of statistical
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significance. Data were described by using ratios and per-
centages while discrete variables were compared using x
and Fisher tests as appropriate.

The study was approved by Ethics Committee of the
University Clinical Centre of Serbia (number 1038/1).

RESULTS

A total of 2446 hysterectomies were performed over a
tive-year period. Most of the hysterectomies (1865/2446,
76.2%) were done using the abdominal approach. A vagi-
nal approach was used in 473 patients (19.3%), whereas
laparoscopy was performed in 108 patients (4.4%) (Figure
1). The total number of hysterectomies per year by surgical
approach are presented in Table 1.

Type of hysterectomy - ratio

4.42%

ETLH m®Vaginal = Abdominal

Figure 1. Total relative numbers according to the type of hysterec-
tomy; TLH - total laparoscopic hysterectomy

Table 1. Numbers and types of hysterectomies per year

~ 0 (o)) o =
Year s | s | 5 S S | Total
o~ o o~ o~ o~
TLH/LAVH| 17 | 25 | 29 | 19 | 18 | 108
Types of VAG 177 | 126 | 92 | 39 | 39 | 473
hysterectomy
TAH 421 | 389 | 375 | 319 | 361 | 1865
Total 615 | 540 | 496 | 377 | 418 | 2446

TLH - total laparoscopic hysterectomy; LAVH - laparoscopically
assisted-vaginal hysterectomy; VAG - vaginal hysterectomy;
TAH - total abdominal hysterectomy

The highest number of hysterectomies was recorded in
2017, while the lowest was observed in the first year of the
COVID-19 pandemig, i.e. 2020). Although there has been
a steady decrease in the total number of hysterectomies per
year from 2017 to 2020, the abdominal approach was still
the most prevalent, followed by the vaginal, and laparo-
scopic approach. During the second year of the pandemic
(2021), the number of hysterectomies increased but did
not reach pre-COVID levels (Figure 2).
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Figure 2. Total number of hysterectomies over the years
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Figure 3. Number and type of hysterectomies during years; TLH - total lapa-
roscopic hysterectomy; LAVH - laparoscopically-assisted vaginal hysterectomy

The relative change in the number of hysterectomies
was most pronounced in the vaginal hysterectomy sub-
group — approximately 70%. Decreases in the number of
TLH/LAVH and abdominal hysterectomies can also be
observed — 25% and 14% decreases, respectively (Figure
3). Also, when presented as relative numbers, it is notice-
able that the total number of hysterectomies significantly
dropped mostly because of the decreased number of vagi-
nal and laparoscopic operations (Table 2 and Figure 4).

During the second year of pandemic a slight increase
in the number of total abdominal hysterectomies was
observed compared to the first pandemic year, whereas
the number of vaginal and TLH/LAVH did not change
(Figure 3).

When a * test was used to compare the number of hys-
terectomies by each approach between the year 2019 and
the year 2020, a highly statistically significant difference
(x* = 12.05, p = 0.002) was observed. The percentage of
vaginal hysterectomies accounted for 18.5% of all hyster-
ectomies completed in 2019, while the same percentage
was 10.3% in 2020. Conversely, 75.6% of all hysterectomies
were total abdominal hysterectomies in 2019 but 85.4%
in 2020.

When pre-pandemic years (2017-2019) were compared
to pandemic ones (2020-2021), similar conclusions to the
ones outlined in the previous paragraph could be drawn.
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minimally invasive procedures [7]. This is in accordance
with our results which showed the highest drop for vaginal
hysterectomies. The surgery organization was adapted to
include emergency and oncological cases only. Although
COVID-19 pandemic could have posed a risk in time de-
laying from symptom onset to intervention, retrospective
studies showed no difference in [8]. On the other hand,
non-emergency surgeries were significantly reduced during
the first year of pandemic. Data from the National Inpatient
3% I Sample and the National Ambulatory Surgery Sample in-
\MW cluded 1,029,792 hysterectomies performed in the USA
—5:859 5049 during 2019, while that number greatly decreased in 2020;
The greatest decrease was observed from March to May of
2020, corresponding with the initial wave of COVID-19 [9].
Vaginal and minimally invasive surgical procedures are
certainly the best choice for patients, but there are objec-
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Figure 4. Relative numbers and types of hysterectomies over time; TLH - total
laparoscopic hysterectomy; LAVH - laparoscopically-assisted vaginal hyster-
ectomy

Table 2. Relative numbers and types of hysterectomies per year

Procedure | 2017 2018 2019 2020 2021 Total
TLH/LAVH | 2.76% | 4.63% | 5.85% | 5.04% | 431% | 4.42%
VAG 28.78% | 23.33% | 18.55% | 10.34% | 9.33% | 19.34%
TAH 68.45% | 72.04% | 75.60% | 84.62% | 86.36% | 76.24%

100%

TLH - total laparoscopic hysterectomy; LAVH - laparoscopically-assisted
vaginal hysterectomy; VAG - vaginal hysterectomy; TAH - total abdominal
hysterectomy

A very highly statistically significant difference (p < 0.001)
was observed between these two groups with a smaller
relative contribution of vaginal hysterectomies (9.8% vs.
23.9%) and a larger relative contribution of total abdomi-
nal hysterectomies (85.5% vs. 71.8%) in pandemic years
compared to pre-pandemic ones respectively.

DISCUSSION

There was a 28% drop in the total number of hysterecto-
mies performed at our institution over a five-year period,
with the largest decrease in vaginal hysterectomies.

Although studies comparing surgical approach before
and during pandemic are scarce, two studies analyzed im-
pact of COVID-19 pandemic on gynecological surgery
department. Piketty et al. [5] reported a 65% decrease of
operations and surgical interventions during COVID-19
lockdown in one of Paris’s gynecological departments,
whereas Gupta et al. [6] reported an even higher reduc-
tion of approximately to 75%. Hence, the total reduction
in our clinic was less than the one observed in developed
countries and, even though not statistically significant, the
increase in the number of operations during second year of
pandemic implied that our health care system managed to
organize activities in the extreme circumstances.

The impact of the pandemic led to the redeployment of
the staff and resources due to the treatment of symptomatic
patients with COVID-19, which had a significant impact
on the reduction of the total number of operations in many
hospitals around the world, which was mostly reflected in
reduced number of elective non-emergent, vaginal and
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tive reasons why they are performed less than expected in
pandemic settings. Firstly, it is necessary to have appro-
priate equipment and trained personnel at your disposal.
Also, one needs to properly select patients in who MIS will
provide good results. Suspicion of ovarian malignancy;,
adnexal masses larger than 10 cm, larger pelvic tumors,
scars and adhesions from previous operations represent
some limitations for the laparoscopic approach [10, 11].
The training and experience of the surgical and anesthe-
siology teams are also important factors influencing the
ratio of the number of abdominal and laparoscopic hys-
terectomies [12].

Also, due to the high incidence of COVID-19 in the
general population, the possibility of dispersal of infected
droplets and aerosols during laparoscopic surgery has once
again become a topic of discussion in scientific circles [13].
Laparoscopy involves creating a pneumoperitoneum with
carbon-dioxide insufflation and previously studies have
demonstrated the presence of viral DNA such as that of
hepatitis B virus and human papillomavirus in surgical
smoke [14]. Thus, the aerosol could potentially be contam-
inated with the SARS-CoV-2 virus due to even minimal
leakage of CO,, as well as smoke generated during energy
devices use, leading additionally to a temporary shift in
tavor of open surgery [7].

On the other hand, a systematic review by Matta et al.
[15] on COVID-19 transmission via surgical smoke dur-
ing laparoscopy found no cases of viral transmission in
the operating theatre. However, a potential risk exists, and
caution should be exercised while further investigations
are conducted.

The pandemic also brought up potential socio-demo-
graphic problems. One American study showed significant
difference in the decline in the number of hysterectomies
among different races, which showed how hospitals priori-
tized certain gynecologic surgeries as elective [16].

Additionally, postponing scheduled operations and the
fear of contracting SARS-CoV-2 in hospitals may lead to
significant anxiety according to a survey including 16
European countries [15]. Also, a day case hysterectomy
has been successfully proposed in order not to delay elec-
tive surgery as a solution due to redistribution of staff and
capacity of hospitals [17].
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CONCLUSION

The COVID-19 pandemic decreased the total number of
hysterectomies at our clinic. The number of vaginal and
laparoscopic hysterectomies compared to classical, total
abdominal hysterectomies was significantly reduced in
Serbia, as well as all around the world, due to the enormous
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YTuuaj nanaemuje Kouga 19 Ha npomeHy ogHoca 6poja abAoOMUHANHUX, BarMHANIHUX

M NaNapoCKONCKUX XMCTePeKTOMMja

MwunaH [okuh'2, BpaHucnas Munoweswuh'?, JosaH buna'?, fparvwa LLmbuBanuaHnH'?, Ypow Kapuh?3, Anekcangpa benecnnt’
'YHUBep3uTeTCKM KNMHNYKN LeHTap Cpbuje, KnHika 3a ruHekonorujy v akywepctso, beorpag, Cpbuja;

2YHnBep3uTeT y beorpaay, MegnunHcku pakyntet, beorpag, Cp6uja;

YHnBep3UTETCKI KNMHUYKM LieHTap Cpbuje, KnnHuKa 3a nHdeKTuBHe 1 Tponcke bonectw, beorpag, Cpbuja

CAXKETAK

YBop lNaHaemuja n3a3BaHa BYPYCOM KOPOHa 0BENa je A0 Tora
Aa BehrHa 6onHuLa y cBeTy 06ycTaBy MY 3HaYajHO CMakby
pefoBHe aKTVBHOCTY.

Linrs paga je 6uo fa ce aHanv3vpa yTrLaj naHgemmje Ha OgHOC
6poja bonecHuLa Ko Kojux je ypaheHa xuctepekToMuja Knacuy-
HOM (abZOMVIHAIHOM) U MHUMAHO UHBAa3NBHOM XVPYPrijoMm
(nanapoCKONCKM 1 BarMHanHu NpucTyn) y KNnH1Lm 3a ruHeKono-
rvjy 1 aKyLLepCcTBO YHUBEP3UTETCKOT KNMHUYKOT LieHTpa Cpbuje.
Mertope YkynHo 2446 xucTtepektomuja ypaheHo je Tokom ne-
pvioga o net roguHa. CTyauja aHanusvpa bonecHue Koje cy
MMane XMCcTepekToMUjy y nocsiefilbux neT rogmHa nopegehn
6poj 1 BpCTy onepavyja npe 1 TOKOM NaHgemuje.

Pesynrtatu YkynaH nag 6poja onepucaHuix 6onecHuua 6uo je
Haj3pakeHnju TOKOM MpBe roguHe naHgemuje. Y Bpeme naH-

DOI: https://doi.org/10.2298/SARH230320043D

aemuje, 2020. 1 2021. roguHe NocToju cTarHauwja y 6pojy Ba-
TVHANHUX V1 JTaNapOCKOMCKKX XMCTEPEKTOMUja, AOK Ce benexu
nopact 6poja abAOMMHANHNX XUCTEPEKTOMU]ja. YCTaHOBIbEHa
je BcoKo 3HauajHa pasnuka (p < 0,01) nsmehy abgomvHanHNx
11 BarvHanHux, Kao 1 n3mehy abfoMyHanHNX 1 eHLO0CKOMCKNX
XMCTepeKToMYja.

3aksbyuak [nobanHu yTmuaj naHgemmje je 36or 36purrbaBama
CYMNTOMATCKUX 6oNecHrKa ca KoBuaom 19 goBeo Ao npepa-
crnopehrBama 0cob/ba 1 pecypca, WTO je 3HauajHo yTuuano
Ha CMakbere YKynHor 6poja onepatmja y MHOr“m 6onHMLaMa
LWMPOM CBETa, a TO Ce HajBULLEe OAPA3MIO Ha eNIeKTUBHE, He-
XWUTHE CiyyajeBe.

KrmbyuHe peun: KoBuf 19; ruHeKonoLKa xmpypruja; nanapo-
cKonuja
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