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Abstract

The COVID 19 outbreak has changed the course of diseases requiring emergency surgery. Our aim in this study is to reveal whether the COVID 19 pandemic complicates
acute appendicitis (AA) disease or not. We retrospectively investigated the patients who were diagnosed with AA in our city (Rize, Turkey). Our study includes two patient
groups over 16 years of age who were operated on for AA. Group 2 includes patients operated between 11 March 2020 and 31 December 2020, while Group 1 includes
patients who were operated on during the same period in 2019. There were 298 patients (57%) in Group 1 and 226 patients (43%) in Group 2. In Group 2, midline or
paramedian incisions were used significantly more than the classical Mc Burney incision: (%10 vs %20, p<0.003). Postoperative complications were significantly higher
in Group 2: (%5 vs %12, p<0.004). White blood cells and CRP were significantly different in Group 2 in the admission blood tests (p<0.005, p<0.001, respectively).
Operation time and hospitalization time were significantly different in Group 2 (p<0.001, p<0.014, respectively). During the COVID-19 pandemic, there was a serious
decrease in the number of patients admitted to the emergency services. Because people were afraid of being infected, they preferred to stay home and with the increase
in complaints, they applied to the hospital. AA disease has also become more complicated, as people delayed their admission to the hospital. Serious changes happened
in the course of the disease.
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Introduction of Health on 20 March, all health institutions were accepted as
pandemic hospitals, and the Turkish people were informed by the

Patients presenting to the emergency department with abdominal  Ministry of Health on a live broadcast that they do not apply to health

pain have an important place in emergency service practice.
Acute appendicitis (AA) continues to be the most common cause
of surgical acute abdomen in all age groups [1]. The first cases
of pneumonia caused by SARS-CoV-2, a new coronavirus, were
reported in Wuhan, China in December 2019 and the disease was
named COVID- 19 [2,3]. It was declared a global epidemic by the
world health organization on March 11, 2020 [4].

The first case was seen in our country on the same day. COVID-19
started to spread rapidly all over the world, and the health of the
whole world and especially healthcare workers were in danger
[5]. With the circular issued by the Presidency and the Ministry
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institutions when it is not necessary. As of March 11, the first cases
of COVID-19 started to be seen in our country and elective surgical
procedures were postponed with the decision of the Ministry of
Health dated March 17, 2020. In the following process, warning
messages were often given by the national media and government
officials for citizens to stay at their homes. In line with all these
measures, a significant decrease was observed in admissions to
hospitals and emergency services. Although restrictions affected
this reduction, the fear of catching COVID-19 affected patients'
access to healthcare services. In parallel with this, it was predicted
that patients with AA present to the emergency department late and
there may be a significant increase in patients with complications
by this delay. Georgios Orthopoulos et al. reported that there was
a significant increase in complicated appendicitis and a significant
decrease in uncomplicated appendicitis during the COVID- 19
pandemics [6].

In this study, we aimed to reveal whether there is any change in
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the course of AA as a result of the fear of catching COVID-19
in patients with abdominal pain and the pandemic measures
recommended and implemented by all the world health authorities.

Materials and Methods

All procedures performed in this study were carried out following
the Ministry of Health ethical approval (2021 01- 19T16_25 05),
Recep Tayyip Erdogan University Faculty of Medicine Clinical
Research Ethics Committee approval (Number: 2021/46,
Date:18/03/2021) and the 1964 Helsinki Declaration ethical
principles. Our study includes patients who were operated on for
AA in the emergency services of two hospitals in our city, one of
which is secondary and the other is tertiary care.

It includes a comparative analysis of patients who were operated
on for AA during the COVID-19 epidemic period and patients
with AA treated for the same period a year ago. The patients were
divided into two groups. We included patients treated for AA
between March 11, 2019, and December 31, 2019, in Group 1, and
patients treated for AA between March 11, 2020, and December
31, 2020, in Group 2 during the COVID-19 outbreak.

Table 1. Demographic characteristics
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Patients' age, gender, preoperative laboratory findings, surgical
treatment modality, use of drain, duration of operation, length of
stay, postoperative complications, pathology result, and appendix
diameter were recorded separately for Group 1 and Group 2.
differences between groups were compared.

Data were analyzed using PASW Statistics (Version 18.0. Chicago:
SPSS Inc.). Data were analyzed using descriptive statistics and
Chi-square and Mann-Whitney U tests. Statistical significance was
set as p <0.05.

Results

A total of 524 patients were included in the study. 336 (64%) of
the patients were male, 188 (36%) were female and the average
age was 38.3. There were 298 (57%) patients in Group 1 and 226
(43%) patients in Group 2 (Table 1). Group 1 consisted of 187
men (63%) and 111 women (37%); Group 2 consisted of 149 men
(66%) and 77 women (34%). There was no significant difference
between the two groups in terms of gender (p<0.453; Table 1).
There was no significant difference between the two groups in
terms of mean age (Group 1 =37.4 years, Group 2 = 39.2 years)
(p<0.197; Table 1).

Group 1 (2019)

Group 2 (2020)

n(%):298(57) 1(%):226(43) P
Gender, n(%)
Male 187(63 149(66
(63) (66) 0.453
Female 111(37) 77(34)
Age, average (min-max) 37.4(16-87) 39.2(17-92) 0.197

White blood cell (WBC) and CRP values were compared for both
groups in the blood tests performed when the patients were first
admitted to the emergency service. In our laboratory tests, our
reference value for WBC was 4-10 x 10 3 / uL, and our reference
value for CRP was 0-5 mg / L. The groups were divided into two
patients whose values were in the normal reference range and those
who were above the reference range. Accordingly, WBC and CRP
values were significantly higher in Group 2 (respectively p<0.005,
p<0.001; Table 2).

While laparotomy was applied to 252 (84%) patients in Group 1,
laparoscopic surgery was applied to 47 (16%) patients, laparotomy
was applied to 203 (90%) patients in Group 2, and laparoscopic
surgery was performed to 23 (10%) patients. Although our
conventional surgery rate increased slightly in Group 2, it was not
significant (p<0.064; Table 2).

We classified the surgical incisions used during the surgery as
classic McBurney incisions and other incisions (paramedian-
midline incisions). In Group 1, 226 (90%) patients had McBurney,
26 (10%) patients had other incision options, while in Group 2, 162
(80%) patients had McBurney, and 41 (20%) patients had other
incision options. Accordingly, the rate of using paramedian and
midline incisions was significantly higher in Group 2 (p<0.003;
Table 2). No difference was found in the use of drains in patients
(p <0.924, Table 2).

When postoperative complications were evaluated, complications

developed in 16 patients (5%) in Group 1, while complications
developed in 28 patients (12%) in Group 2 (p = 0.004; Table 2).
If we examine; wound infection in 9 patients (3%), hematoma
in 2 patients (0.7%), intraabdominal abscess in 3 patients (1%),
extraperitoneal complication in 2 patients (0.7%) in Group 1; In
Group 2, 18 patients (8%) developed wound infection, 6 patients
(2.7%) intraabdominal abscess, 2 patients (0.9%) postoperative
adhesion and 2 patients (0.9%) developed extraperitoneal
complications (Table 2).

We divided the patients into 3 groups according to their pathology
results: perforated, gangrenous, and AA. In Group 1, 37 (12%)
patients were perforated, 26 (9%) patients were gangrenous, 236
(79%) patients were diagnosed with AA; In group 2, 31 (14%)
patients were diagnosed with perforated, 35 (15%) patients with
gangrenous and 151 (71%) patients with AA. Accordingly, there
was no significant difference between the pathology results of the
two groups (p <0.350; Table 2). We also compared the appendix
diameters in extracted specimens. Appendix diameter was 11.5
mm in Group 1 and 10.9 mm in Group 2, and the difference was
not significant (p<0.290, Table 2).

There was also a difference between the two groups in the
evaluation made in terms of operation time. The average of 64.2
minutes in Group 1 was 73.6 minutes in Group 2 (p<0.001; Table 2).

The average length of stay of the patients was 2.8 days in Group 1
and 3.4 days in Group 2 (p<0.014; Table 2).
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Table 2. Pathology features, postoperative information

Med Science 2021;10(4):1299-303

Group 1 (2019)

Group 2 (2020)

n(%) n(%) ’
Total number of patients 298(57) 226(43)
‘White blood cell
Above reference 222(74) 182(81) 0003
C-reactive protein (CRP)
Above reference 118(40) 132(59) 0001
Treatment Modality
Laparotomy 252(84) 203(90) 0.064
Laparoscopy 47(16) 23(10)
Incision Shape
Mc burney 226(90) 162(80) 0.003
Paramedian or midline 26(10) 41(20)
Drain,n(%) 115(38) 86(38) 0.924
Postop complication 16(5) 28(12) 0.004
Complications,n(%)
None 283(95) 198(88)
Wound Infection 9(3) 18(8)
Hematoma 2(0.7)
Intraabdominal Abscess 3(1) 6(2.7)
Adhesion 2(0.9)
T 200 209
Pathology,n(%)
Perforated 37(12) 32(14)
Gangrenous 26(9) 35(15) 0.350
Acute appendicitis 236(79) 151(71)
Appendix diameter, average(min-max) 11.5(6-38) 10.9(5-45) 0.290
Operation time, average (min-max) 64.2(30-225) 73.6(30-255) 0.001
Length of stay, average (min-max) 2.8(1-16) 3.4(1-22) 0.014

Discussion

COVID-19 negatively affected humanity in our country and
the world in many ways. The epidemic has seriously changed
the nature of health systems globally. The pandemic measures
published by WHO were also implemented in our country. In
line with the precautions taken with the decisions of the scientific
committee formed by the Ministry of Health, it was decided
to stop elective surgeries and continue cancer surgery with
only emergency surgery. Besides, informative messages were
frequently given by the national media and government officials
to keep citizens in their homes. During this period, some of the
patients with anorexia, nausea-vomiting, abdominal pain, and other
accompanying complaints such as symptoms of other important
and other diseases that may require urgent intervention preferred
to do their treatments and wait at home instead of consulting a
doctor because of fear of contacting COVID-19, and They applied
to hospitals after they could not bear the symptoms.

In studies conducted in our country and around the world, it has
been reported that patients who were operated on for AA during
the COVID-19 epidemic period decreased [6-8]. It was observed
that the number of patients who operated with a diagnosis of

AA in our city decreased compared to the previous year with the
application of restrictions on COVID 19 (Table 1). The incidence
of perforated and non-perforated AA and the number of performed
appendicitis have been decreasing in recent years in the United
States of America [9]. In addition, the incidence of AA increases
in the summer months and decreases in the colder months [10,11].
Another possible reason for the decrease in the number of AA we
have operated, other than the COVID-19 outbreak, may be the
decreasing incidence of AA and seasonal variation of the disease
in western countries in recent years. However, we could ignore
the relationship between seasonal change and the number of cases,
since we compared all time intervals except the first three months
of the year similarly in both groups.

There are reports that COVID-19 disease changes many laboratory
markers [12,13]. Meric et al. revealed that there was no significant
change in the laboratory findings of AA patients operated on
during the COVID period [7]. In our study, it was observed that the
leukocyte and C reactive protein values of the patients who were
checked in the emergency department were found to be higher,
supporting that they were admitted to the health center at a later
period (Table 2).
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Many algorithms regarding the approach to emergency surgery
patients have changed during the pandemic period. It was observed
that in AA, approaches such as conservative applications with
antibiotic treatment instead of surgery or laparotomy instead of
laparoscopy were observed [14,15]. Besides, many articles have
evaluated the precautions to be taken in surgical procedures to
be performed under emergency and elective conditions during
the COVID-19 pandemic [16-23]. It was found that the number
of laparoscopic surgeries we performed decreased partially,
although not significantly, during the pandemic period (Table 2).
On the other hand, in the preoperative clinical and radiological
evaluation, it was found that surgeons preferred paramedian and
midline incisions in conventional surgery, and the operation times
were significantly longer in case the disease was more complicated
(Table 2). These findings show that cases are more complicated
during the pandemic period.

In some studies, it has been reported that patients admitted to the
hospital 24 hours after the onset of symptoms have a higher risk of
having perforated appendicitis [24,25]. Snapiri et al. reported an
increased incidence of complicated AA and higher complication
rates in the period of COVID-19 [26]. However, Tankel et al.
Reported that during the epidemic period, patients did not present
late, the incidence of complicated AA did not increase, and the
postoperative hospital stay did not prolong [8]. The reason for
this may be the insufficiency of the number and distribution of
complicated and uncomplicated appendicitis because the studies
were conducted in a short period. On the other hand, Georgios
Orthopoulos et al. found that the incidence of complicated
AA increased [6]. In our series, it was found that the disease
became more complicated due to late admission, postoperative
complication rates, and length of hospital stay increased (Table 2).
These findings showed us that patients with AA symptoms during
the COVID-19 epidemic were admitted to healthcare facilities
later, and as a result, the disease became complicated. In parallel
with this, the postoperative length of stay of the patients was
significantly prolonged (Table 2).

The reasons for late admission to health institutions, which were
also determined in our study, can be explained by the fear of
catching COVID-19 and the measures for staying home, except
for emergencies, within the scope of the pandemic recommended
and implemented by all world health authorities [27].

This study has several limitations. Our study is a retrospective
study and it is impossible to randomize patients. Due to the
evolving nature of the COVID-19 outbreak, its pathogenesis, and
changes in health care provision, the evidence base of our results
here may change in the future.

National measures taken regarding the epidemic and changes in
the treatment algorithms of the health system are made in each
country, and this may make international comparisons with our
results unfavorable. The study is also limited in that it cannot
identify patients being treated in primary care.

In addition, not all patients diagnosed with AA may have been
identified because the wrong or different diagnostic codes may
have been used. Finally, due to the short follow-up period,
complications following supportive therapy may not have been
detected in some of the patients included in the study.
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Conclusion

Our study revealed that during the COVID-19 epidemic period,
AA patients may confront us in a complicated state due to the fear
of being infected and/or the pandemic measures applied.

The increase in the incidence of complicated appendicitis during
the COVID-19 epidemic shows that patients requiring urgent
surgical intervention do not receive timely health care, and it
should be kept in mind that the length of stay and patient costs will
increase with the delay.

We will need more public awareness to emphasize the correct
timing of hospital admissions by addressing the fears of patients in
the event of a new danger of possible new COVID-19 fluctuations
or disease mutating.

More research is needed on the course of AA and the problems
encountered in inpatient management for better planning and
delivery of healthcare services during epidemic periods.
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