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Abstract

Aim: To evaluate the effect of the COVID-19 pandemic on patients
admitted to the pediatric emergency department and operated
with the diagnosis of acute appendicitis in the pediatric surgery
clinic.

Material and Method: Files of patients who underwent
appendectomy in the pediatric surgery clinic of Health Sciences
University Adana City Training and Research Hospital between 16
March-16May 2019 and 16 March-16 May 2020 were retrospectively
analyzed and divided into two groups respectively.

Results: In the study, 95 patients in Group-1 (5.1% 95/1851) and
83 patients in Group-2 (11.5% 83/724) was operated for acute
appendicitis. There was a significant difference between the
two groups in terms of the number of patients who underwent
appendectomy (p=0.001). A statistically significant difference was
not found between the two groups when age, gender, duration of
admission to hospital, preoperative laboratory values and duration
of hospitalizasyon were compared. Perforated appendicitis was
detected in 9 (9.5%) of the patients who underwent appendectomy
in Group-1 and in 13 (15.7%) of the patients in Group-2 and it was
not statistically significant (p=0.007). The mean size of appendix of
the surgical pathology specimens was found to be 8.98+3.12 mm
in Group-1 and 10.3+3.43 mm in Group-2 (p=0.007).

Conclusion: Although the number of applications to pediatric
emergency services decreased during the pandemic period, there
was no decrease in the number of patients operated on due to
appendicitis. In addition, it was found that the rate of perforated
appendicitis increased. For this reason, it should be considered that
the situations requiring emergency surgery do not decrease with
the epidemic.
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0z
Amagc: COVID-19 pandemisinin cocuk acil servise basvuran ve cocuk

cerrahi kliniginde akut apandisit tanisi ile ameliyat edilen hastalar
Uzerindeki etkisinin degerlendirilmesi.

Gere¢ ve Yoéntem: Saglik Bilimleri Universitesi Adana Sehir Egitim
ve Arastirma Hastanesi cocuk acil servisine 16Mart-16Mayis 2019 ile
16Mart-16Mayis 2020 tarihleri arasinda basvuran ve cocuk cerrahi
kliniginde apendektomi yapilan hastalarin dosyalari retrospektif olarak
incelenmistir. Hastalar iki gruba aynlmistr, Grupl: 16Mart-16Mayis
2019, Grup2: 16Mart-16 Mayis 2020 tarihleri arasinda ameliyat edilen
hastalar olarak belirlenmistir. Hastalarin demografik verileri, hastaneye
basvuru suresi, hastanede yatis stresi, patoloji raporlarinda kayitli olan
apendiks capl, perforasyon olup olmamasi ve laboratuvar bulgulari
degerlendirilmistir.

Bulgular: Calismada Grupl1'de 95 hastaya (%5,1 95/1851) Grup2de
83 hastaya (%11,5 83/724) akut apandisit nedeni ile apendektomi
yapildigi saptanmistir. Her iki grup arasinda apendektomi yapilan hasta
sayisi acisindan anlamli fark saptanmustir (p=0,001). iki grup arasinda
yas, cinsiyet, hastaneye basvuru sdresi, ameliyat éncesi laboratuar
degerleri ve hastanede yatis stresi karsilastirildiginda istatistiksel olarak
anlamli fark saptanmamistir. Grup1'de apendektomi yapilan hastalarin
9'unda (%9,5), grup 2'deki hastalarin 13'Unde (%15,7) perfore apandisit
saptanmisve istatisktiksel olarak anlamli fark bulunmamistir (p=0,07).
Patoloji raporlarinda 6l¢tlen apendiks capi ortalama degerleri Grup1
‘de 8,98+3,12mm, Grup2de 10,3143,43mm hesaplanmis ve istatistiksel
olarak anlamli bulunmustur (p=0,007).

Sonug: Pandemi déneminde cocuk acil servislerine bagvuru sayisi
azalmis olmasina ragmen apandisit nedeni ile ameliyat edilen hasta
sayllarinda azalma gortlmemistir. Ayrica perfore apandisit oraninin
artmis oldugu saptanmisti. Bu nedenle acil cerrahi gerektiren
durumlarin salgin ile azalmadigi konusunda uyanik olunmasi gerektigi
hatirlanmalidir.

Anahtar Kelimeler: COVID-19, Cocuk, Apandisit

Corresponding (iletisim): Zerrin Ozcelik, Adana City Training and Research Hospital, Department of Pediatric Surgery , Adana, Turkey

E-mail (E-posta): zerrinozcelik@gmail.com
Received (Gelis Tarihi): 19.10.2021 Accepted (Kabul Tarihi): 23.11.2021



https://dx.doi.org/10.16899/jcm.1012051
https://orcid.org/0000-0003-3728-0846
https://orcid.org/0000-0001-5263-5786
https://orcid.org/0000-0003-0714-6734
https://orcid.org/0000-0002-6636-1840

145

Journal of Contemporary Medicine

INTRODUCTION

The new coronavirus disease (COVID-19) has spread rapidly all
over the world since December 2019, when it was first detected
in the People's Republic of China. COVID-19 has affected more
than 10 million people worldwide and was declared as a
pandemic by the World Health Organization (WHO) on March
11, 2020.1? Due to the seriousness of the disease, strategies
aimed at reducing the spread of the virus have been preferred
worldwide, and each country has developed different strategies
in their own conditions. Various restrictions such as interrupting
face-to-face education in schools, applying restriction hours
specific to age groups, and encouraging practices to stay at
home voluntarily have imposed in different countries.*” The
first COVID-19 cases were detected in Turkey on March 11,
2020 and similar restrictions has also begun with the increase
in the number of COVID-19 cases.®! Although the target of the
restrictions aims to manage the burden of the health system
in a planned manner by reducing social movement, medical
emergencies besides COVID-19 infection remained. Problems
are encountered in solving emergency health problems other
than COVID-19 infection due to the intensity caused by the
pandemic and related conditions in the health systemand the
lack of information on how individuals in the society willmanage
other emergency health problems during the pandemic
process. Due to the difficulties brought by the pandemic, delay
in the diagnosis and treatment of emergency health problems
may lead to a more severe course of these diseases and increase
in morbidity and mortality.>°1"

One of the most common reason for admission to pediatric
emergency service is acute abdominal pain.'? At a rate of 1-8%
of the children are diagnosed with acute appendicitis who
applied to the emergency department with the complaint of
acute abdominal pain.'¥ Early diagnosis of acute appendicitis
is important in starting surgical and antibiotic treatment at the
appropriate time, preventing perforation, abscess formation
and other postoperative complications.!>"

According to the results of the study examining the applications
to the pediatric emergency department, the number of
emergency surgery patients applied to the pediatric emergency
department has decreased in the COVID-19 pandemic restriction
period between March-May 2020.57'¢ |n the studies, it has been
determined that families are reluctant to take their children
to the hospital due to the fear of catching COVID-19 and the
restriction of the use of public transportation, and the difficulties
in transportation to hospitals.*”1°1718 |n the present study, it
was aimed to evaluate the effect of the COVID-19 pandemic
on patients who were admitted to the pediatric emergency
department and operated with the diagnosis of acute
appendicitis on days restricted due to the COVID-19 pandemic.

MATERIAL AND METHOD

The study was designed as a retrospective cohort study.
Applications to the pediatric emergency department during the
restriction period due to the pandemic and the applications in

the same months last year before the pandemic was examined.
Files of patients who applied to the pediatric emergency
department of University of Health Sciences Adana City Training
and Research Hospital between 16 March-16 May 2019 and 16
March-16 May 2020 with the complaint of abdominal pain and
were hospitalized in the pediatric surgery clinic and underwent
appendectomy were retrospectively analyzed. Patients
hospitalized for other reasons rather than abdominal pain,
patients operated due to ovarian pathology, patients operated
due to acute abdomen but not diagnosed with appendicitis
were excluded from the study. Patients were divided into two
groups. Group 1: Patients operated before pandemic (between
March 16 and May 16, 2019), Group 2: Patients operated in the
pandemic (between March 16 and May 16, 2020). A total of 1851
patients in Group 1 and 724 patients in Group 2 were consulted
to the pediatric surgery department due to abdominal pain.The
demographic data of the patients, the duration of admission
to the hospital, the length of hospital stay, the diameter
value of the appendix recorded in the pathology reports, the
presence or absence of perforation and laboratory findings
were evaluated. Ethical approval was obtained from University
of Health Sciences Adana City Training and Research Hospital
Clinical Research Ethics Committee (18.11.2020/70/133) for the
study. All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of Helsinki.

Statistical analysis in the study was conducted using the SPSS
(Statistical Package for the Social Sciences) 23.0 package
program. Categorical measurements were calculated as
numbers and percentages, and continuous measurements
were calculated as mean and standard deviation (median and
minimum-maximum where necessary). Pearson Chi-square
test statistics were used to compare categorical variables.
The Shapiro-Wilk test was used to determine whether the
parameters in the study show normal distribution. In the
comparison of continuous measurements between the groups,
by controlling the distributions, Independent Student t-test was
used for binary variables with normal distribution, and Mann
Whitney u tests were used for more than two variables that did
not show normal distribution. The statistical significance level
was taken as 0.05 in all tests.

RESULTS

Demographic and clinical characteristics of the patients are
shown in Table 1. Statistically significant difference was not
found between the two groups when age, gender, duration
of admission to hospital, preoperative laboratory values and
length of hospital stay were compared (Table 1).

Comparison of postoperative diagnosis and pathological
findings are shown in Table 2. In group 1, uncomplicated
appendicitis was detected in 76 (80%), lymphoid hyperplasia
in 10 (10.5%) and perforated appendicitis in 9 (9.5%) of the
patients who underwent appendectomy. Uncomplicated
appendicitis was detected in 8 (74.7%), lymphoid hyperplasia
in 8 (9.6%), and perforated appendicitis in 13 (15.7%) of the
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patients. Although the rate of perforated appendicitis was
higherin Group 2, this difference was not statistically significant
(p=0.07). Mean values of appendix diameter measured in
pathology reports were higher in Group 2 (p=0.007).

Table 1. Demographic and clinical characteristics of the patients.

Variables Group 1 Group2 PValue
Number of patients 1851 724
Operation Status 0.001
Unoperated patients 1756 (94.4%) 641 (88.5%)
Operated patients 95 (5.1%) 83 (11.5%)
Age, mean (Year+sd) 11.31+4.3 12.1+3.9 0.19
Gender* 0.877
Female, n(%) 61 (64.2%) 52 (62.7%)
Male, n(%) 34(35.8%) 31(37.3%)
Application period to the hospital* (days) 0.139
meanxz sd 1.8+1.3 2.2+1.5
median (min-max) 2(1-10) 2(1-10)
Length of stay at the hospital (days)* 0.707
(meanz sd) 3.3+2.3 3.5+2.4
median (min-max) 3(1-11) 2(1-15)
WBC 103/l (meanzsd)* 13.9+5.6 15.3+4.9 0.073
Neutrophils % (mean+sd)* 74.4+14.2 7531144 0.700
Lymphocytes % (meanzsd)* 16.4+£10.8 154+£10.6  0.536
Thrombocytes 10%/pl (mean+sd)* 311.2+93.7 303.3+81.8 0.553
C-reactive protein mg/L(meantsd)*  37.7+£53.8 39.9+68.8  0.829
Radiological evaluation* 0.575
PA erect abdominal, n (%) 59 (62.1) 53(63.9)
Ultrasound, n (%) 29 (30.5) 24 (28.9)
Tomography, n (%) 6(6.3) 3(3.6)
Ultrasound + Tomography, n (%) 1(1.1) 3(3.6)

* Operated patients

Table 2. Comparison of post-operative diagnosis and pathological findings

Group1 Group2 P
n (%) n (%) Value
Uncomplicated appendicitis 76 (80)  62(74.7)
Lymphoid Hyperplasia 10(10.5)  8(9.6) a7
Perforated appendicitis 9(9.5) 13 (15.7)
Total 95(100) 83 (100)
The mean size of appendix of the surgical 89431 103+34 0007

pathology specimens (mm) (meanzsd)

DISCUSSION

The COVID-19 pandemic has caused some changes in the
service provision of hospitals in our country as well as the
rest of the world. During the pandemic period, there were
even times when elective surgeries were stopped and only
emergency operations were allowed in operating rooms.
In this process, most of the inpatient services in hospitals
in many centers were transformed into COVID-19 services,
the number of patients admitted to polyclinics was reduced
and only patients with appointments were allowed to the
polyclinics. While operating room personnel and doctors

were assigned to work in COVID-19 intensive care, service and
emergency polyclinics, emergency services were rearranged
in accordance with the pandemic.

According to the results of this study, a significant difference
was found between the number of patients in group 1 and
group 2. This finding indicates that the number of patients
admitted to pediatric emergency clinics has decreased in
the COVID-19 pandemic.>”'%2 The reasons for the decrease
in pediatric emergency clinic admission are, the thought
that health problems are solved with local health services,
suggestions to stay at home, people do not want to enter
crowded environments such as emergency services and
risk of infection.”*”'® In our study, although the number of
patients admitted to the pediatric emergency department
during the pandemic period decreased, the number of
patients operated for acute appendicitis in the pediatric
surgery clinic did not decrease when compared to the last
year, and even an increase was observed in the operation
rates. In the study of Kvasnovsky et al., when the pandemic
period was compared with the patients who underwent
appendectomy in the last year, results were similar.?" There
are also different studies reporting that there is no decrease

in pediatric appendectomies during the pandemic period.
[4,18,22]

According to the literature, appendicitis in children is more
common at the ages of 10-19 and there is a peak at 11-12
years of age. Appendicitis is more common in girls.'21523
In this study, although there was no significant difference
between the groups, the age and gender distribution of the
patients in the groups were compatible with the age and
gender of appendicitis in the literature. In studies conducted
in the pandemic, appendicitis was more common in males.
117181 However, in our study, females were more common in
both groups. There was no significant difference between
the groups in terms of admission time. There are studies
reporting higher complication rate in patients with acute
appendicitis with delayed admission to hospital. It has been
reported that the incidence of complicated appendicitis
increases especially in patients whose symptoms last than 24
hour and who undergo appendectomy.®'"17:1824 |n our study,
the admission time to hospital was more than 24 hours in
both groups and Group 2's admission time was longer.
Although there was no statistically significant difference
between the two groups in terms of perforation, the higher
rate of perforation during the pandemic period suggests
complications due to delayed admissions.'"® Our results
was similar with the studies in the literature.

Studies have reported that patients who underwent
appendectomy during the pandemic period had a longer
length of hospital stay.'*?" In these studies, they reported
reasons such as the patients presenting later than 24 hours,
higher perforation rates, and the preoperative follow-up of
patients with COVID-19 with antibiotic treatment.”101.21
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In our study, the similarity of patient hospitalization period
between the groups may be related to the fact that physicians
kept their hospitalization periods short to reduce the risk of
COVID-19 infection during the pandemic period.

Since it is difficult to diagnose acute appendicitis in pediatric
patients, clinical evaluation, laboratory evaluation and
radiological examinations are used. In this study, since
most of the patients were brought to the hospital under
emergency conditions at night, the patients were evaluated
according to physical examination and laboratory values
(white blood cell, neutrophil, lymphocyte, platelet count
and C-reactive protein). Adequate radiological examination
could not be performed due to the difficulty of performing
ultrasonography at night. However, abdominal tomography
was performed deemed necessary according to the surgeon’s
preference. Ultrasound and abdominal tomography could be
performed on very few patients in both groups. The decision
for surgery was made according to physical examination and
laboratory findings

In the literature, there are studies in which the diameter
of the appendix is measured with radiological imaging
methods.”*?>* Romero et al. conducted a study calculating
the tomographic measurement of the appendix diameter in
adult patients with acute appendicitis during the pandemic
period.Theyreported thatappendixdiameterwasfoundtobe
higher in patients diagnosed with acute appendicitis during
the pandemic period and it was statistically significant.?® In
our study, we evaluated the appendix diameter according
to the pathological measurements after the surgery, since
tomography was not peformed in all of the patients and the
appendix diameter was not measured in the tomography.
Since there isn't study based on phatological measurements,
we can't make a comparison, but the appendix diameter was
found to be higher in pathological measurements in patients
who underwent appendectomy during the pandemic period.
It was found statistically significant.

CONCLUSION

In this study, which was carried out with the aim of evaluating
the findings of appendicitis in children during the period of
restriction by the COVID-19 Pandemic, it was found that the
number of surgical emergencies did not decrease despite the
decrease in the number of patients applied to the pediatric
emergency department. It was found that the rate of operated
patients increased during the pandemic period, the mean
values of the measured appendix diameter were higher, and
the incidence of perforated appendicitis increased.

Despite the decrease in the number of referrals to pediatric
emergency services during the pandemic period, the number
of patients operated on is similar and the rate of perforated
appendicitisamong them has increased, reminding pediatric
emergency physicians and surgeons that the situations
requiring emergency surgery do not decrease with the
pandemic.
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