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ABSTRACT Objective: The restrictions in national policies applied in hos-
pital and patient admissions during the coronavirus disease-2019 pandemic
have been observed to have caused delays and additional problems in patient
management. The aim of this study was to compare the number and rates of
negative appendectomy and complicated appendicitis in patients who un-
derwent appendectomy before and during the pandemic in our clinic. Ma-
terial and Methods: Patients who presented with abdominal pain to our
clinic or were consulted between January 2019 and May 2021 were evalu-
ated retrospectively. The cases were categorized into two groups pre-pan-
demic (1.1.2019-29.2.2020) and pandemic period (11.3.2020-31.5.2021).
In both periods, patients underwent laparoscopic appendectomy. In addi-
tion, patients were grouped as negative, non-complicated, and complicated
according to pathology results. Results: 324 patients were hospitalized dur-
ing the pre-pandemic period due to “abdominal pain.” Exploration was done
in 184 (M-F: 59%-41%) patients with suspected appendicitis. On histopatho-
logical examination, negative appendectomy was found in 16 (8.7%), non-
complicated in 113 (68.48%), and complicated in 55 (31.52%) of the
patients who were operated on. Post-pandemic period, 232 patients were
hospitalized due to abdominal pain. Exploration was done in 162 (M-F:
59%-41%) patients. On histopathological examination, negative appendec-
tomy was found in 11 (6.8%), non-complicated in 100 (66.23%), and com-
plicated in 51 (33.7%) of the patients who were operated on. Conclusion:
According to the results of the data, no adverse effects were observed on
complications or misdiagnosis due to the changing patient management re-
garding inpatient follow-up and surgical intervention in our clinic during
the pandemic period.
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OZET Amag: Koronaviriis hastaligi-2019 pandemi doneminde hastane bas-
vurulart ve hasta kabuliinde uygulanan ulusal programlardaki kisitlamalarmn
hasta yonetiminde gecikme ya da ek sorunlara neden oldugu gézlemlen-
mistir. Bu ¢alismada klinigimizde pandemi 6ncesi donemde ve pandemi do-
neminde apendektomi uygulanan hastalarin negatif apendektomi ve
komplike apandisit say1 ve oranlar1 yoniinden karsilastirilmasi amaglan-
mustir. Gereg ve Yontemler: Klinigimize Ocak 2019-Mayis 2021 tarihleri
arasinda karin agrisi sikayeti ile bagvurmus veya konsiilte edilmis hastalar
geriye doniik olarak degerlendirildi. Olgular pandemi 6ncesi dénem
(1.1.2019-29.2.2020) ve pandemi dénemi (11.3.2020-31.5.2021) olmak
tizere 2 gruba ayrildi. Her iki donemde de hastalara laparoskopik apendek-
tomi uygulandi. Hastalar patoloji sonuglarina gére negatif apendektomi,
nonkomplike apandisit ve komplike apandisit olarak gruplandirildi. Bulgu-
lar: Pandemi 6ncesi donemde toplam 324 hasta “karm agrisi” nedeniyle kli-
nigimize yatirildi. Apandisit siiphesi olan 184 (E-K: %59-%41) hastaya
laparoskopik apendektomi uygulandi. Histopatolojik incelemede opere edi-
len hastalarm 16’sinda (%38,7) negatif apendektomi, 113’iinde (%68,48)
nonkomplike apandisit, 55’inde (%31,52) komplike apendisit saptandi. Pan-
demi déneminde 232 hasta karimn agris1 nedeniyle klinigimize yatirildi. 162
(E-K: %59-%41) hastaya laparoskopik apendektomi uygulandi. Histopato-
lojik incelemede opere edilen hastalarn 11’inde (%6,8) negatif apendek-
tomi, 100’tinde (%66,23) nonkomplike apandisit, 51’inde (%33,7) komplike
apandisit saptand1. Sonug¢: Toplanan verilerin istatistiksel degerlendirme
sonuglarina gore pandemi déoneminde klinigimizde yatarak izlem ve cerrahi
girisim ile ilgili degisen hasta yonetiminin; komplikasyon veya yanlis tani
tizerine olumsuz etkisi gozlenmemistir.
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Appendicitis is the most common cause of emer-
gency surgery in children.! The essential step in di-
agnosing appendicitis is the detailed history and
physical examination.!> The accepted treatment of
appendicitis is an appendectomy, and the use of la-
paroscopy on the rise.'* Early diagnosis and treatment
are essential points in the prevention of appendicitis
complications.*

New coronavirus infection, may present with
gastrointestinal symptoms such as abdominal pain,
nausea, and vomiting as the first symptom, which can
mimic acute abdomen. However, studies in children
and clinical manifestations of coronavirus disease-
2019 (COVID-19) do not fully explain the natural
history of infection in children, and the involvement
of gastrointestinal tract is not fully understood.’

Because the symptoms are similar to those of
acute abdomen and can cause Pediatric Inflammatory
Multisystemic Syndrome (PIMS), which can seri-
ously endanger the Ipatients, patient, early detection
is important for starting treatment.® In these patients,
due to the similarity of the symptoms, it is essential
to make the differential diagnosis of appendicitis, the
treatment of which is surgical. In addition, the fact
that COVID-19 disease increases the risk of anesthe-
sia-related complications is crucial in patient man-
agement, accurate diagnosis, and treatment guidance.

A recent review of 72,314 cases by the Chinese
Center for Disease Control and Prevention showed
that less than 1% of cases were in children younger
than ten years old.” In addition, unlike infected adults,
most infected children appear to have a milder clinical
course, and asymptomatic infections are not uncom-
mon. As a result, children have milder symptoms, re-
cover faster, and have a better prognosis.®’

This study is aimed at comparing the diagnostic
algorithms applied to the patients who came to our
clinic with the pre-diagnosis of the acute abdomen
before and during the pandemic and to show that
there was no late diagnosis and treatment of appen-
dicitis during the pandemic period.

I MATERIAL AND METHODS

This study was conducted in pediatric surgery de-
partments in concordance with international ethical
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standards and the World Health Organization’s
Helsinki Declaration. The Ege University Medical
Research Ethics Committee approved the study, and
informed consent was obtained from all of the sub-
jects (date: September 17, 2021, no: 21-9T/23). The
study was approved by the Ministry of Health Scien-
tific Research Platform COVID-19 Scientific Re-
search Evaluation Commission.

PATIENT MANAGEMENT

Patients who came to our clinic with abdominal pain
were evaluated according to the new scoring system
(NSS). An NSS score of 12 and higher was considered
the cut-off level for the diagnosis of appendicitis.’

All patients who came with the complaint of ab-
dominal pain in pre-pandemic and pandemic periods
were evaluated according to NSS, and those sus-
pected of acute abdomen were hospitalized with the
aim of follow-up or operation.

However, during the pandemic period, due to
similar symptoms and the risk of surgical complica-
tions, COVID-19 polymerase chain reaction (PCR)
samples were obtained from hospitalized patients.
Surgery was on hold pending PCR test results. In
both periods, patients underwent laparoscopic ap-
pendectomy. Patients with a recent COVID-19 in-
fection or contact history and those whose acute
abdomen findings could not be supported radiologi-
cally were first referred to pediatrics department for
evaluation in terms of PIMS.

STUDY DESIGN

Patients who came to our clinic or were consulted due
to complaint of abdominal pain between January
2019 and May 2021 were evaluated retrospectively.
The cases were divided into two groups pre-pan-
demic (1.1.2019-29.2.2020-control patient group)
and pandemic period (11.3.2020-31.5.2021-research
group). Age, gender, duration of pain, non-pain
symptoms (nausea, vomiting, fever, dysuria, diarrhea,
constipation), laboratory findings, radiological eval-
uation method (ultrasound, computed tomography),
and outcome records of the patients were evaluated
from the patient files. Hospitalization time, operation
time, and time between hospitalization and operation
were evaluated among these patients hospitalized in
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our clinic with the pre-diagnosis of “appendicitis.” Un-
like the control group, patients in the study group had
a COVID-19 PCR sample taken during hospitaliza-
tion. PCR time, result time, and time between PCR re-
sult and operation were evaluated. The pathology
results of the operated patients were examined, and the
patients were compared in terms of the number and
rates of negative appendectomy and complicated ap-
pendicitis. Pathology results were evaluated in three
groups negative, non-complicated (acute and phleg-
monous), and complicated (gangrenous and perfo-
rated). The results obtained were statistically compared
with the IBM SPSS Statistics 25.0 (IBM SPSS Statis-
tics for Windows, Version 25.0. Armonk, NY: IBM
Corp.) program. The chi-square method was used.

I RESULTS

In the pre-pandemic period (between 1.1.2019-
29.2.2020), a total of 836 patients from the emergency
department, pediatrics polyclinics, wards, and the pe-
diatric intensive care unit were consulted to the Pedi-
atric Surgery Department due to “abdominal pain.”
Three hundred twenty-four of them were followed up
in our clinic. Two hundred seventy-eight of the hos-
pitalized patients were hospitalized with a preliminary
diagnosis of appendicitis. In the follow-up, 94 patients
who were hospitalized with the suspicion of appen-
dicitis were discharged without any surgical interven-
tion because their complaints regressed. Forty-six
patients were hospitalized for reasons other than ap-
pendicitis [ovarian cyst, torsion, cholelithiasis, ileus,
duodenal ulcer perforation (DUP), invagination, etc.],
and 29 patients were operated on; no surgical inter-
vention was done to 17 patients (Table 1).

Of the hospitalized patients, 184 [109 (59%)
males and 75 (41%) females] were operated on with
a preliminary diagnosis of “appendicitis.” The mean
age of the operated patients was 11.059+3.862. The
mean time between hospitalization and operation was
8.346.649 hours.

On histopathological examination, negative
appendectomy was found in 16 (8.7%) patients,
acute in 113, gangrenous in 6, and perforated ap-
pendicitis in 49 of the patients who were operated
on.

According to the histopathological examination,
113 of 168 patients who were found to have “appen-
dicitis” were evaluated as non-complicated (68.48%)
and 55 as complicated (31.52%).

From 11.03.2020, when the first case of
COVID-19 was announced in Tiirkiye, until
31.05.2021, a total of 537 patients from the emer-
gency department, pediatrics polyclinics, wards and
the pediatric intensive care unit were consulted to the
pediatric surgery department due to “abdominal
pain.” Two hundred thirty-two of them were followed
up in our clinic. One hundred ninety-seven of the hos-
pitalized patients were hospitalized with a prelimi-
nary diagnosis of appendicitis. In the follow-up, 35
patients who were hospitalized with the suspicion of
appendicitis were discharged without any surgical in-
tervention because their complaints regressed. Forty-
six patients were hospitalized for reasons other than
appendicitis (ovarian cyst, torsion, cholelithiasis,
ileus, DUP, invagination, etc.), and 15 patients were
operated on; No surgical intervention was done to 20
patients (Table 1).

TABLE 1: Analysis of patients hospitalized with the suspicion of “acute abdomen” in the pre-pandemic and pandemic period.

Patients hospitalized with suspicion of appendicitis Number
%

Patients hospitalized with suspicion of non-appendicitis Number

acute abdomen %

Time
Pre-pandemic period Pandemic period
Operated Non-operated Operated Non-operated
184 94 162 35
66.2 338 82.3 17.7
29 17 15 20
63.1 36.9 42.8 57.2
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Of the hospitalized patients, 162 [95 (59%)
male, 67 (41%) female] were operated on with a pre-
liminary diagnosis of “appendicitis.” The mean age
of the operated patients was 11.16+4.08. The mean
time to result in the COVID-19 PCR test taken dur-
ing hospitalization was 5.19542.138 hours; The mean
time between hospitalization and operation was
found to be 13.321+8.402 hours in patients whose
PCR results were expected before the operation.

On histopathological examination, negative ap-
pendectomy was found in 11 (6.8%) patients, acute in
100, gangrenous in 3, and perforated appendicitis in
48 of the patients who were operated on.

According to the histopathological examination,
100 of 151 patients who were found to have “appen-
dicitis” were evaluated as non-complicated (66.23%)
and 51 as complicated (33.7%).

When the number and rates of negative appen-
dectomy in patients who underwent appendectomies
in the pre-pandemic and pandemic period were com-
pared, the p value was calculated as 0.510 (>0.05)
(Table 2).

When the number and rates of complicated ap-
pendicitis were compared in the same group of pa-
tients, the p value was calculated as 0.844 (>0.05)
(Table 3).

294 (35%) of 836 patients consulted in the pre-
pandemic period were hospitalized and followed up
in our clinic with the suspicion of “appendicitis.”
During the pandemic, 197 (37%) of 537 patients con-
sulted were hospitalized with the suspicion of “ap-
pendicitis” and followed up. Before the pandemic, 94
of 278 patients hospitalized with suspected appen-
dicitis were discharged without any surgical inter-
vention because their complaints regressed during the
follow-up period; during the pandemic, 35 of 197 pa-
tients with suspected appendicitis were not operated
on because their complaints regressed (p: <0.0005)
(Table 4).

The significantly low rate of patients discharged
without surgery during the pandemic period is at-
tributed to the reduced number of beds within the
framework of pandemic measures, and in order to re-
duce the risk of contact/contamination, the approach
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TABLE 2: Negative appendectomy statistics in pre-pandemic
and pandemic period.

Time
Pre-pandemic Pandemic
period period
Negative appendectomy ~ Number 16 1"
% 8.7 6.8
Appendicitis Number 168 151
% 91.3 93.2
Total Number 184 162
% 100.0 100.0

TABLE 3: Complicated appendicitis statistics in pre-pandemic
and pandemic period.

Time
Pre-pandemic  Pandemic
period period
Non-complicated appendicitis ~ Number 113 100
% 67.3 66.2
Complicated appendicitis Number 55 51
% 32.7 33.8
Total Number 168 151
% 100.0 100.0

TABLE 4: Statistics of patients hospitalized with suspected
appendicitis but discharged without surgery in the
pre-pandemic and pandemic period.

Time
Pre-pandemic Pandemic
period period
Non-operaded Number 94 35
% 33.8 17.8
Operated Number 184 162
% 66.2 82.2
Total Number 278 197
% 100.0 100.0

in the selection of hospitalized patients was changed,
and therefore only highly suspected patients were ad-
mitted to the clinic.

According to the results obtained, when the pre-
pandemic and pandemic periods are compared, in the
two groups of patients with similar age and gender
characteristics, no statistically significant difference
was found between the rates of negative appendec-
tomy and complicated appendicitis, despite changing
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patient management. There was a significant differ-
ence between the rates of patients discharged with-
out surgery.

According to the results of the statistical evalu-
ation of the collected data, the changing of patient
management regarding inpatient follow-up and sur-
gical intervention in our clinic during the pandemic
period; had no negative results in terms of complica-
tions or misdiagnosis.

These results show that there was no late diag-
nosis and treatment of appendicitis during the pan-
demic period and that despite similar symptoms, the
differential diagnosis of COVID-19-related condi-
tions and appendicitis was made successfully.

In line with the results obtained from our com-
parison, there was no significant change in our ap-
proach to patients with suspected appendicitis after
the pandemic.

I DISCUSSION

The first symptoms in the pediatric patient group of
COVID-19 disease are similar to acute abdomen
symptoms, and this similarity has caused changes in
the approach to the acute abdomen in this period all
over the world.'°

An excellent clinical record and thorough phys-
ical examination should be done, blood tests and
imaging tests should be analyzed to look for the char-
acteristic signs of COVID-19, and other abdominal
pathologies should be ruled out.

As the COVID-19 outbreak spread to the United
States, hospitals across the country suspended non-
emergency surgeries to reserve capacity for antici-
pated patient growth, and some centers managed
non-complicated appendicitis non-operatively, with
one-year failure rates of 0-29%.!! In our clinic, la-
paroscopic surgery was performed in patients
diagnosed with appendicitis in both periods. A post-
operative hospital stay for non-complicated appen-
dicitis is 8-36 hours, and it is thought to be shorter
than the duration of antibiotic therapy planned for
nonoperative management. In some centers in our
country, changes have been made in the surgical and
medical treatment preferences applied for appendici-
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tis management. While the laparoscopic appendec-
tomy method was preferred for appendicitis in the
pre-pandemic period, During the pandemic period,
open appendectomy was preferred in cases of com-
plicated appendicitis with an appendiceal mass that
cannot be separated by external manipulation, gener-
alized peritonitis with massive abdominal distension,
and COVID-19 PCR positivity.'> At the beginning of
the pandemic period, the idea that laparoscopic
surgery increased contact with patient secretions and
that the duration of the operation, increased the risk
of COVID-19 transmission, was suggested and this
idea was effective in this approach. Laparoscopic
surgery has been the preferred treatment method for
patients diagnosed with appendicitis during the pan-
demic period in our clinic. During the COVID-19
pandemic period, all appendectomies were performed
laparoscopically during the period included in the
study.

During the pandemic period, from April 2020,
after the decision was taken in our hospital, COVID-
19 PCR samples were taken from the patients before
the operation. COVID-19 PCR samples were taken
from the patients admitted to our clinic with the sus-
picion of appendicitis, and the results of the test were
awaited for the operation. Although there were pa-
tients with COVID-19 contacts among those included
in the study, there were no patients with positive PCR
tests.

Appendectomy was performed in 2 patients who
were not included in the study (after May 2021) in
our clinic, whose COVID-19 PCR test was positive.
Laparoscopic appendectomy was also preferred in
these patients known to be COVID-19 positive. Two
patients with perforated appendicitis were followed
up in the pediatric infectious diseases service in the
postoperative period.

During this period, there was no transmission of
COVID-19 through laparoscopic surgery in the teams
participating in the operation.

It is known that there has been a decrease in the
number of patient admissions to emergency services
due to lockdowns and fear of contamination during
the pandemic period. In this period, it has been re-
ported that there is an increase in the rate of compli-
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cated appendicitis in patients with appendicitis due
to the delays in going to the emergency department
and the time elapsed while waiting for the pre-oper-
ative COVID-19 PCR result.'> However, due to the
similarity of symptoms, it has been reported that there
is an increase in the rates of patients with the opera-
tion and negative appendectomy with the wrong di-
agnosis of appendicitis.

Patients who were consulted to our clinic with
the suspicion of appendicitis in the pre-pandemic pe-
riod and during the pandemic; were evaluated ac-
cording to NSS.’ Furthermore, those whose findings
were highly suspicious of appendicitis were hospi-
talized and followed up.

In the pandemic period, unlike in the previous
period, it was determined that the COVID-19 disease
increased the risk of anesthesia-related complica-
tions. In addition, as of April 2020, in order to mini-
mize the risk of transmission, apart from emergency
surgeries (trauma-ovarian or testicular torsion-foreign
body aspiration, etc.), preoperative COVID-19 PCR
samples were a requirement for all patients before the
surgery. PCR samples were taken during hospitaliza-
tion from patients who were scheduled for appen-
dectomy, and surgery was on hold pending the PCR
test results.

In the pre-pandemic period, the average time be-
tween the patients’ hospitalization and the operation
was 8.31 hours. In patients who underwent PCR test-
ing before operations during the pandemic, the aver-
age time for test results was 5.2 hours; The mean time
between hospitalization and operation was found to
be 13.32 hours. It has been observed that the longer
time between hospitalization and operation during the
pandemic period did not increase the rate of compli-
cated appendicitis. In addition, in our study, no sta-
tistically significant difference between the rates of
“negative appendectomy” in appendectomies per-
formed between the two periods was noted.

A case report published in the USA described a
severe case of COVID-19 in a previously healthy
adolescent patient who initially presented with gas-
trointestinal symptoms and isolated acute mesenteric
adenopathy on imaging. This study showed that chil-
dren whose clinical findings are highly suspicious for
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acute appendicitis might be cases of COVID-19 with
atypical presentation.'? In another article published
in India, a case of a patient who presented with acute
abdomen symptoms but whose radiological images
were not significant in terms of acute abdomen was
reported. A diagnosis of “COVID-19-related acute
inflammation” with a positive COVID-19 PCR test
on the 10™ day of follow-up was made.® A study pub-
lished in Italy deals with a newborn case who was
followed up for Meckel’s Diverticulum perforation
and whose COVID-19 PCR test was positive in the
postoperative period. With this, the necessity of cre-
ating standard protocols to perform pre-operative
screening was mentioned.'*

In the pre-pandemic period (between 1.1.2019-
29.2.2020), a total of 836 patients; from 11.03.2020,
when the first COVID-19 case was announced in
Tiirkiye, to 31.05.2021, a total of 537 patients were
consulted to our clinic due to “abdominal pain.” Con-
sidering the difference between the two periods, it
can be deduced that lockdowns and fear of contagion
caused a decrease in hospital admissions, as also re-
ported in the literature.'”

LIMITATIONS

The COVID-19 infection status of the patients is un-
known during the period from March, when the pan-
demic started in Tiirkiye, to April when COVID-19
PCR samples were routinely taken from hospitalized
patients.

I CONCLUSION

In our clinic, as in the rest of the world, patient man-
agement regarding the inpatient follow-up and surgi-
cal intervention of patients who presented with
abdominal pain during the pandemic period has
changed. No adverse effects on complications or mis-
diagnoses were observed despite changing patient
management.
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