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Has the frequency of complicated 
appendicitis changed in children in the first year 
of the COVID-19 pandemic?
Tülin Öztaş*  , Salim Bilici and Ahmet Dursun 

Abstract 

Background: The COVID-19 pandemic period suggests that the rate of complications may have increased in patients 
requiring surgical treatment due to the fact that they could not come to the hospital at the onset of the symptom. 
This study aims to evaluate the difference in the frequency of complicated appendicitis and postoperative complica-
tions in the COVID-19 pandemic.

Patients included those who underwent appendectomy in 1 year before the COVID-19 pandemic and in the first year 
of the pandemic. The patients were categorized into two groups: pre-pandemic and pandemic periods. Clinical and 
histopathology results were compared between the pre-pandemic and pandemic periods.

Results: A total of 407 patients were included in the study, 207 of whom were included during the pre-pandemic 
and 200 of whom during the pandemic period. The mean time to hospital admission after the onset of symptoms 
was 1.3 ± 0.9 days, pre-pandemic, and 1.4 ± 0.8 days during the pandemic group. In the pre-pandemic group, 0.4% 
intrabdominal abscess developed and 37.5% complicated appendicitis was detected. In the pandemic group, it was 
found that there were 1% abscess, 0.5% wound infection, 0.5% brid ileus, and 31.9% complicated appendicitis. The 
pre-pandemic group length of hospitalization was 2.4 ± 0.8 days, and the pandemic was 2.1 ± 0.9 days There was no 
difference between pre-pandemic and pandemic groups in terms of age, gender, white blood cell count, duration of 
symptoms, postoperative complications and frequency of complicated appendicitis, and duration of hospitalization.

Conclusions: In the first year of the COVID-19 pandemic, we found that the rate of complicated appendicitis and 
postoperative complications were not different from pre-pandemic.
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Background
The COVID-19 pandemic process, which started in 
December 2019 and continues, caused disruption in the 
routine functioning of life. In order to control the spread 
of the disease, restrictions such as quarantine and curfew 
were applied, elective operations were postponed, and 
only emergency operations were performed [1]. During 
the pandemic period, the number of patients admitted 

to the hospital for reasons such as fear of contact with 
patients with COVID-19 and difficulty in transportation, 
especially in rural areas, decreased [2, 3].

Appendicitis is the most common disease requiring 
emergency surgery in children. Prolongation of the time 
between the onset of symptoms and admission to the 
hospital for 48 h or more increases the risk of develop-
ing complications such as ischemia, gangrene, and per-
foration in the appendix [1, 4]. The COVID-19 pandemic 
period suggests that the rate of complications may have 
increased in patients requiring surgical treatment due to 
the fact that they could not come to the hospital at the 
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onset of the symptom. Although it has been reported in 
some published studies that the frequency of perforated 
appendicitis increased in the first months of the pan-
demic [5–11], some studies reported that the frequency 
of complicated appendicitis did not change [3, 12]. The 
objective of the study is to evaluate whether there is a 
difference in the frequency of complicated appendicitis 
and postoperative complications in the first year of the 
COVID-19 pandemic period compared to a year ago.

Methods
In this study, hospital records of patients who were oper-
ated in the pediatric surgery clinic of our hospital with 
the diagnosis of appendicitis in 1 year before the COVID-
19 pandemic and in the first year of the pandemic were 
retrospectively analyzed. Patients who underwent appen-
dectomy between March 2019 and March 2021 were 
included in the study. Patients who underwent incidental 
appendectomy and had incomplete data were excluded 
from the study. The present study was approved by the 
Institutional Ethics Committee.

The patients were categorized into two groups: pre-
pandemic and pandemic periods. The patients who 
underwent appendectomy between March 2019 and Feb-
ruary 2020 were named the pre-pandemic. The pandemic 
period consisted of those who underwent appendectomy 
between March 2020 and February 2021.

Demographic data of the patients, laboratory tests, 
time between the onset of symptoms and admission to 
the hospital, operation findings, histopathology results, 
length of hospitalization, and postoperative complica-
tions were recorded. Wound infection, abscess formation 
in the abdomen, and bride were evaluated as postop-
erative complications. According to histopathological 

examination, those who were diagnosed with lymphoid 
hyperplasia and appendix vermiformis were evaluated as 
negative appendicitis and those who were diagnosed with 
gangrenous, phlegmonous, or perforated appendicitis 
were considered as complicated appendicitis. Histopa-
thology reports were classified into three groups: nega-
tive appendicitis, acute appendicitis, and complicated 
appendicitis.

Appendicitis frequency, white blood cell (WBC) count, 
duration of symptom, duration of hospitalization, post-
operative complications, and histopathology results were 
compared between pre-pandemic and pandemic periods.

Statistical methods
Data were analyzed using SPSS (SocialSciences software 
package version 22.0 Windows) software program. Cat-
egorical variables were determined as number (n) and 
percentage (%). Numerical variables with normal distri-
bution were shown as mean ± standard deviation. Con-
tinuous variables were compared using Student’s T test 
and Mann–Whitney U test. p < 0.05 was considered sta-
tistically significant.

Results
A total of 407 patients were included in the study. The 
number of appendectomies by months is presented in 
Fig. 1.

The pre-pandemic group consisted of 207 patients, 77 
girls and 130 boys. In the pandemic period, there were 
200 patients, 69 of whom were girls and 131 were boys. 
There was no statistically significant difference between 
the two groups in terms of age, gender, and WBC 
(p > 0.05).

Fig. 1 The number of appendicitis in the pre-pandemic and pandemic periods
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The mean time to hospital admission after the onset 
of symptoms was 1.3 ± 0.9  days (1–7), pre-pandemic, 
and 1.4 ± 0.8  days (1–6) during the pandemic period 
(p = 0.08). The pre-pandemic length of hospitalization 
was 2.4 ± 0.8  days (1–8), and the pandemic period was 
2.1 ± 0.9  days (1–5). The duration of hospitalization in 
the two groups was not different (p = 0.06).

In the pre-pandemic group, 0.4% intrabdominal abscess 
developed in the postoperative period. In the pandemic 
period group, it was found that 1% abscess, 0.5% wound 
infection, and 0.5% brid ileus developed. We did not find 
any difference in the development of postoperative com-
plications in the pre-pandemic and pandemic groups 
(p = 0.08).

Histopathology results were 12% negative appendicitis, 
56.1% acute appendicitis, and 37.5% complicated appen-
dicitis in the pre-pandemic. In the pandemic period, 
10.5% negative appendicitis, 52% acute appendicitis, and 
31.9% complicated appendicitis were detected. There was 
no significant difference between the two groups in terms 
of the frequency of complicated appendicitis (p = 0.43) 
(Table 1).

Discussion
The COVID-19 pandemic continues despite restrictions, 
protective measures, and vaccination. During the pan-
demic period, difficulties were experienced in the man-
agement of patients with both appendicitis and other 

diseases requiring urgent intervention. During the pan-
demic period, the number of patients diagnosed with 
appendicitis increased in public hospitals due to the 
closure of private hospitals in rural areas [13]. Montalya 
et al. reported in their study that parents preferred pedi-
atric hospitals because they thought there was less risk of 
transmission, and the number of patients who underwent 
appendectomy increased by 77% during the pandemic 
period [14]. However, the results of our study showed 
that there was no difference in the frequency of appen-
dicitis in the first year before and during the pandemic. 
In our study, it was concluded that the frequency of 
appendicitis did not change due to the fact that the par-
ents thought that the COVID-19 virus infects children 
less and that there may be fewer contact with COVID-19 
patients in the pediatric emergency department, so there 
was no decrease in the hospital admission of children 
with abdominal pain.

In patients with suspected appendicitis, the time 
between the onset of symptoms and the time of admis-
sion to the hospital was prolonged during the COVID-19 
pandemic [9, 13, 15]. In the early stages of the epidemic, 
it was observed that patients did not go to the hospital 
unless they had significant symptoms due to the limita-
tion of protective masks and personal protective equip-
ment [1]. Some published studies have reported that 
there is no difference in symptom duration of patients 
who underwent appendectomy compared to the 

Table 1 Clinical and pathological characteristics of the patients in the pre-pandemic and pandemic periods

WBC White blood cell

Characteristic Pre-pandemic
(n = 207)

Pandemic
(n = 200)

p value

Mean age (years) 11.8 ± 3.2 (4–17) 11.5 ± 3.3 (1–17) 0.07

Gender 0.76

 Female 77 (37.2) 69 (34.5)

 Male 130 (62.8) 131 (65.5)

Mean WBC (µL) 10.6 ± 8.4 (9.3–28) 11.3 ± 7.0 (5.4–30.2) 0.27

Duration of symptoms (days) 1.3 ± 0.9 (1–7) 1.4 ± 0.8 (1–6) 0.08

Length of hospitalization(days) 2.1 ± 0.8 (1–5) 2.4 ± 0.9 (1–8) 0.06

Pathology 0.43

 Lymphoid hyperplasia 21 (10.1) 17 (8.5)

 Appendiks vermiformis 4 (1.9) 4 (2)

 Acute appendicitis 116 (56.1) 104 (52)

 Phlegmonous appendicitis 50 (24.2) 41 (20.5)

 Gangrenous appendicitis 0 (0) 13 (6.5)

 Perforated appendicitis 16 (7.7) 21 (10.5)

Postoperative complications 0.08

 Abscess 1 (0.5) 2 (1)

 Bride 0 (0) 1 (0.5)

 Wound infection 0 (0) 1 (0.5)
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pre-pandemic [7, 10, 12, 14, 16]. In our study, the time 
between the onset of symptoms and hospital admis-
sion in the pandemic period was longer than the pre-
pandemic. However, this difference was not statistically 
significant. Reasons such as the fear of contact with the 
patient with COVID-19 in the hospital, the imposition of 
a pandemic curfew, and difficulty in transportation may 
have contributed to the prolongation of the admission 
period.

The WBC count and C-reactive protein levels are 
higher in blood tests of patients with appendicitis who 
were operated during the pandemic period [13]. As in 
many studies and our study, it was observed that there 
was no significant difference in WBC count between 
patients who underwent appendectomy during the pan-
demic period and patients who underwent appendec-
tomy before the pandemic [2, 10, 11, 14, 17–20]. The 
results of our study suggest that there is no difference 
in the count of WBC before and during the pandemic 
period, since the patients came to the hospital early 
before the infection progressed during the pandemic 
period. There was no change in the duration of hospitali-
zation of patients who underwent appendectomy during 
the pandemic period [7, 9, 10, 14]. In some studies, it was 
found that patients were discharged as soon as possible 
due to reasons such as reducing the risk of postopera-
tive nosocomial infections and the need for an empty bed 
during the pandemic period, and therefore, the duration 
of hospitalization was shortened [13, 15]. Gerall et  al. 
stated that during the pandemic period, patients with 
acute appendicitis came to the hospital late, so there were 
more complications, and the duration of hospitalization 
was longer than before the pandemic [11]. Although it 
was not statistically significant, in our study, it was deter-
mined that the hospitalization after appendectomy was 
shorter than the pre-pandemic period. The thought of 
doctors to reduce the risk of patients and their attend-
ants related to contact with patients with COVID-19 
and families’ desire to be discharged with the same fear 
were effective in the early discharge of the patient in this 
process.

Patients and their parents do not prefer to come to the 
hospital due to the risk of transmission, and the doctors’ 
limited examination due to the fear of contact causes the 
patients to be diagnosed late [3]. It has been reported 
that appendix perforation is more common during the 
pandemic period [2, 10, 11, 20] and one-third of the 
patients are perforated [4]. Although it was not statisti-
cally significant during the pandemic period, two times 
the appendix perforation was detected compared to the 
pre-pandemic period [3, 21]. In another study, as in our 
study, no significant increase was observed in the fre-
quency of complicated appendicitis during the pandemic 

period [1]. The fact that the period between the onset of 
complaints and admission to the hospital in our patients 
in the first year of the pandemic is similar to that before 
the pandemic explains the absence of an increase in the 
rate of complicated appendicitis.

It has been stated that complications such as compli-
cated appendicitis, intra-abdominal abscess, and wound 
infection in the postoperative period are more common 
since patients cannot go to the hospital due to fear of 
COVID-19 transmission in the first period of the pan-
demic and only if they go to the hospital when the pain is 
unbearable [1]. However, in some studies, it was observed 
that there was no difference in the complications that 
developed pre-pandemic and the pandemic period [6, 7, 
14, 17]. In our study, no difference was observed in the 
rate of development of postoperative complications in 
the pre-pandemic and in the pandemic. The fact that the 
symptom duration of the patients was similar to the pre-
pandemic and therefore they were treated in the initial 
period of the infection explains that the rate of complica-
tions does not increase during the pandemic period.

Limitations
The limitations of our study are as follows: a single center, 
retrospective. There is a need for prospective and multi-
center studies. In the future, studies comparing children 
infected with COVID-19 between appendicitis and non-
infected children may be conducted.

Conclusions
Although some published studies reported an increase 
in the rate of complicated appendicitis, especially in 
the early stages of the pandemic, in the first year of the 
COVID-19 pandemic, we found that the rate of compli-
cated appendicitis and postoperative complications were 
not different from pre-pandemic. Nevertheless, it should 
not be overlooked that families should be informed in 
this process to care about abdominal pain in children and 
to apply to health institutions in a short time.
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