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Has the Covid-19 Pandemic increased the complication rate in patients with acute appendicitis?

AIM: The aim of this study is to compare the numbers of patients, clinical outcomes, and complication rates of acute
appendicitis before and after COVID-19 pandemic in our clinic.
MATERIAL AND METHOD: This is a retrospective clinical study. Patients of 19 to 88 years of age that underwent emer-
gency surgery with the diagnosis of acute appendicitis at Ankara City Hospital Department of General Surgery between
11 December 2019 and 11 June 2020 were included. The first case of COVID-19 in Turkey was announced on 11
March 2020. We studied the demographics, surgical procedures, and complication rates in 3 months periods before and
after the first case was announced.
RESULTS: A total number of 462 patients were analyzed between the ages of 19-88, 184 of which (39.8%) were females
and 278 were males (60.2%). 253 of these patients were diagnosed with AA and underwent surgery before March 11
whereas 209 patients were diagnosed and treated after March 11. 
DISCUSSION: There was no statistical difference between the two groups in terms of complication rates before and after
the pandemic. Although the rate of open appendectomy was increased after the pandemic, no statistical difference has
been found.
CONCLUSION: No change was observed in terms of hospital admissions, methods of treatment, complication rates, length
of stay before and after the COVID-19 pandemic.
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4.5% of all abdominal pain is caused by AA 6. Delays
in making a diagnosis can cause a variety of complica-
tions, which could potentially cause serious morbidity
and mortality 7. AA can be classified into two groups;
complicated and non-complicated. Presence of abscess,
phlegmon, gangrene, perforation indicates complicated
appendicitis 8,9. Main reasons for complications to occur
are delays in either admission, or reaching a definitive
diagnosis. Complicated AA cases can cause labor loss in
healthcare and increase costs.
The first COVID-19 case in Turkey was identified on
11 March 2020. Similar to most other countries, rais-
ing number of COVID-19 cases increased the workload
in our healthcare system. Concerns have been voiced
regarding whether the focus on COVID-19 has caused
delays in diagnosing certain conditions and therefore lead
to complications 10. On this basis, we aimed to com-
pare the characteristics and management of AA cases
before and after COVID-19.

Introduction

Approximately 5-10% of emergency department admis-
sions are acute abdomen cases 1. Acute abdomen cases
have a wide range of presentation ranging from moder-
ately life threatening to severely life-threatening condi-
tions 2. Acute appendicitis (AA), is a common cause of
acute abdomen 3. In fact, AA is the most common cause
of acute abdomen in all age groups 4,5. 
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In our study, we have divided patients that presented to
the emergency department with AA into two groups;
patients that presented to the hospital within 12 weeks
before COVID-19 and 12 weeks after COVID-19. We
aimed to compare the clinical features and histopatho-
logical diagnoses of the two groups. 
In addition, we aimed to compare the number of pre-
sentations of AA before and after COVID-19.

Material And Method

This is a retrospective clinical study, which is approved
by Ankara City Hospital Ethical Committee on June
09, 2021, and issue E1-21-1874. This study was also
approved by the Turkish Ministry of Health on June
04, 2021, and issue T12_19_48. Patients of 19 to 88
years of ages who were admitted to Ankara City
Hospital Surgical Emergency Ward between 11
December 2019 and 11 June 2020 with the provision-
al diagnosis of AA and underwent surgery, and had a
pathologic diagnosis of AA were included in the study.
Data on the demographics (age, sex, patient protocol
number), full blood count (white blood cells, hemo-
globin, platelets, hematocrit), biochemistry parameters
(amylase, direct bilirubin, indirect bilirubin, albumin,
calcium, lactate dehydrogenase (LDH), comorbidities
(diabetes, hypertension, heart disease, kidney disease,
asthma, chronic obstructive pulmonary disease (COPD),
surgery types (open, laparoscopic) of the patients were
recorded. Patients were divided into two groups; those
who were hospitalized 12 weeks before and after 11
March 2020. 
There are also two subgroups based on pathologic diag-
noses; complicated and non-complicated. Patients that
underwent surgery for AA with pathology results indi-
cating inflammatory bowel disease or malignancy were
excluded. 

STATISTICAL ANALYSIS

Descriptive statistics for categorical variables were pre-
sented as frequency (percentage), and for numerical
variables as median (minimum-maximum).
Normality assumption for numerical variables was
assessed with Kolmogorov-Smirnov Test. To assess the
decline in the number of hospital admission, Chi-
Square Goodness of Fit Test was used. Variables
between the time periods (before and after 3/11) were
compared using Chi-Square test for categorical variables
and Mann Whitney U test for numerical variables.
Statistical analysis was made using Statistical Package
for Social Sciences (SPSS, SPSS Inc. Version 11.5,
Chicago, IL) and p value of <0.05 was accepted as sta-
tistically significant.

Results

Between the ages of 19-88, 184 female (39.8%) and 278
male (60.2%) with a total number of 462 patients were
included. 253 of the patients were diagnosed with AA
and operated before March 11 (Group 1), and 209 were
diagnosed and operated after March 11 (Group 2).
Although there is an increase in the number of com-
plications (abscess, phlegmon formation, gangrene, per-
foration) after COVID-19, there is no statistical differ-
ence between Group 1 and 2 in terms of complicated
and non-complicated cases. Likewise, after the pandem-
ic the number of open appendectomies was found to be
increased with no statistical difference between two
groups.
Pathology results of the 462 patients showed 139 abscess
or phlegmon formations, 22 perforations, and 32 gan-
grenous appendicitis. These patients were categorized as
complicated cases. The remaining 269 patients were clas-
sified as non-complicated cases. Group 1 had 1.88 days
of average hospital stay time while Group 2 had 1.79.
Preoperation average white blood cell count of Group 1
was 13100/µL compared to 12900/µL of Group 2. Those
who had an ultrasound scan in Group 1 had an aver-
age of 9.5 mm appendix diameter whereas Group 2 had
an average of 9.9 mm. Similarly, those who had a CT
scan in Group 1 had an average of 11 mm appendix
diameter while Group 2 had an average of 10.8 mm.
Analysis of these parameters showed no statistical dif-
ference between group 1 and 2.

Discussion

AA is the most common general surgical emergency.
Parallel to many parts of our daily lives, COVID-19 has
made some important changes in hospital admissions,
diagnosis and treatment protocols. We have investigated
that whether the total number of AA cases and their
complication rates were increased before and after the
pandemic. 
A study conducted in Australia retrospectively assessed
appendectomies during COVID-19, and compared the
incidence of complicated appendicitis cases of the same
this period with the long term past data. The time peri-
od from 16 March to 5 May 2022 was taken into con-
sideration when precautions such as closing of the bor-
ders and social distance were taken and said restrictions
were relieved. As a result, no significant demographic
difference was found. There was no change in the total
number of acute appendicitis, and operative time and
length of stay in hospital were found to be similar in
each group 11. Similarly, there was no decrease in the
number of cases in our study. In contrast, a study con-
ducted in Jerusalem showed a significant decrease in the
number of AA cases before and during COVID-19. No
statistical difference was found in terms of preoperative
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symptoms, duration of surgical intervention, postopera-
tive peritoneal drainage requirements, and complication
status of AA cases between groups 6. Turanli et al.
assessed the data of patients that underwent appendec-
tomy between 1 June 2019 and 1 June 2020 in 3
months periods before and after the pandemic. As a
result, no increase in the number of perforated appen-
dicitis was observed during COVID-19 12. Similar to
these studies, in the study of Nikolovski et al., patients
with appendectomy before the pandemic were compared
with the patients during the pandemic period in the
four-month period. Although high periappendicular
abscess levels were detected in patients, it was conclud-
ed that the surgery was safe and the results were satis-
factory. However, the limitations of the small number
of patients and the uncertainty of whether the hospital
functions as a pandemic hospital should also be consid-
ered 13.
Contrary to aforementioned studies, Finkelstein et al.
compared the rates of AA and perforated AA during the
lockdown from March to May 2020 with the same time
period of the previous year. Perforated appendicitis rates
were found to be increased during the quarantine com-
pared to the previous year. Length of hospital stay, oper-
ative time, and complication rates were also found to be
increased in patients with perforated appendicitis 14.
In the study conducted by Frediani et al, it was con-
cluded that the surgery of the patients with appendici-
tis in the pediatric profile in accordance with the Covid-
19 protocols protects the hospital personnel and is ben-
eficial for the patient. Appendicitis patients participating
in our study were also safely operated in the appropri-
ate operating room, following the Covid-19 protocols.
The results were reported as similar to the pre- and post-
Covid-19 period 15.
A study conducted in Brazil from March to April 2020
retrospectively compared the data of the patients with
AA that underwent surgery with the same time period
in the previous year. During the pandemics, the total
number of appendectomies decreased by 56%. The aver-
age time between symptom onset and hospital admis-
sion was found to be significantly increased in 2020.
The number of complicated AA cases was also higher
compared to the previous year. There was no statistical
difference between the groups in terms of postoperative
complications and length of stay 16.
A multicenter study in Germany consisting of 41 sur-
gical departments and 1915 patients with AA, showed
that the total number of performed appendectomies
decreased by 13.5% in the first quarantine period of
COVID-19 in 2020 compared to 2019. The delay
between symptom onset and medical consultation was
considerably longer in patients with COVID-19 and the
elderly. Although complicated AA rates increased (from
58.2% to 64.4%), the total number of complicated AA
cases decreased (from 597 to 569). Negative appendec-
tomy rate substantially decreased (4.6% - 6.7%). No

changes in postoperative morbidity and mortality were
observed 17. Another study conducted in Switzerland
consisting of 306 patients assessed 65 patients during
COVID-19 in 2020 (group A), and 241 patients before
the pandemic (group B). Total number of consultations
of AA during pandemics decreased by an approximate
of 20% compared to previous years. A significant increase
in complicated AA rate was observed (52% in group A
vs. 20% in group B). Comparing group A and B respec-
tively, other differences were also observes in terms of
duration of symptoms (lasting longer than 48 hours;
61% vs. 26%), intervention time (77 vs. 61 minutes),
length of hospital stay (longer than 2 days; 63% vs.
32%), and length of antibiotic treatment (antibiotics >
3 days 36% vs. 24%). It was stated that increase in the
number of complicated AA cases and decreased number
of consultations were most likely due to delays in hos-
pital admissions during the pandemic [18]. In our study,
although there is a decline in the total number of hos-
pital admissions and appendectomies, no statistical dif-
ference was found. This decline could be due to the fact
that most patients with COVID-19 were admitted to
our hospital, leading patients requiring operation to con-
sider having surgery in a different center.
Complication rates were found to be increased, with no
statistical difference. This could indicate that hospital
admissions were delayed potentially due to restrictions
and worries. In the early stages, laparoscopic appendec-
tomy is considered to be the gold standard for AA world-
wide. However, during the COVID-19 pandemic
aerosol-generating procedures prompts concern regarding
perioperative mortality and infection spread. This begs
the question of whether complication rates have increased
due to delays in hospital admissions, and should effec-
tive alternative treatment modalities to laparoscopic
appendectomy be considered. There are many other stud-
ies globally similar to our research. A study in the United
Kingdom consisting of 500 patients from 48 different
regions analyzed the effect of the pandemic on the man-
agement of AA between 23 March 2020 and 1 May
2020. 271 patients (54%) were initially managed con-
servatively; with only 26 (10%) cases requiring surgery.
44% (93/211) of the patients had laparoscopic appen-
dectomy. Median length of stay was substantially lower
in the group that conservative management was the pre-
ferred course of action. Within 30 days, complication
rates were significantly higher in the group that under-
went surgery (p < 0.001) and no mortality was observed
in each group. As a result, it was shown that COVID-
19 has changed how AA has been managed and non-
operative management was safe and effective in the short
term. It was suggested that antibiotics could be consid-
ered as the first-line treatment during the pandemic and
perhaps even after [19]. In another study in the United
Kingdom during the pandemic that compared the results
and effectiveness of conservative and operative manage-
ment of AA, imaging was used more often and numer-
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ous medical treatment methods were applied. Similar to
our study, for patients that underwent surgery open
appendectomy was preferred. Average length of stay was
not changed however, intraabdominal abscess and fluid
formation was observed more frequently intraoperatively
[20]. In our study, the total number of laparoscopic
appendectomies was lower however, no statistical sig-
nificance was found. Being a reference hospital with a
high density of patients before and after the COVID-
19 pandemic, open appendectomy was the preferred
approach to AA patients in our center. This could be
associated with the fact that no statistical difference was
observed between open and laparoscopic appendectomy
numbers before and after the pandemic.

Conclusion

In this study, we have compared the patients that pre-
sented to the emergency department with acute appen-
dicitis before and during COVID-19. Although the
number of complicated AA cases was higher than non-
complicated AA cases, no statistical significance was
shown. Furthermore, no difference was found in the total
number of patients that presented to the emergency
department with AA. Multicenter studies that cover a
longer period of time with a greater number of total
patients are needed on this subject.

Riassunto

Lo scopo di questo studio è di confrontare il numero
di pazienti, i risultati clinici e il tasso di complicanze
dell’appendicite acuta prima e dopo la pandemia di
COVID-19 nella nostra clinica.
Si tratta di uno studio clinico retrospettivo, in cui sono
stati inclusi i pazienti di età compresa tra 19 e 88 anni
che hanno subito un intervento chirurgico d’urgenza con
diagnosi di appendicite acuta presso il Dipartimento di
Chirurgia Generale dell’ospedale cittadino di Ankara tra
l’11 dicembre 2019 e l’11 giugno 2020. Il primo caso
di COVID-19 in Turchia è stato annunciato l’11 mar-
zo 2020. Abbiamo studiato i dati demografici, le proce-
dure chirurgiche e il tasso di complicanze nei 3 mesi
precedenti e dopo l’annuncio del primo caso.
Il numero totale dei pazienti analizzati è stato di 462
pazienti di età compresa tra 19 e 88 anni, di cui 184
(39,8%) donne e 278 uomini (60,2%).  In 253 di que-
sti pazienti è stata diagnosticata una appendicite acuta e
sono stati sottoposti a intervento chirurgico prima dell’11
marzo, mentre in 209 pazienti la diagnosi di appendici-
te acuta e relativo trattamento chirurgico sono stati suc-
cessivi al 11 marzo.
Non è stata rilevata alcuna differenza statistica tra i due
gruppi in termini di tasso di complicanze prima e dopo
la pandemia. Sebbene l’incidenza di appendicite acuta è

risultato aumentato dopo lo scoppio della pandemia, non
è stata trovata alcuna differenza statistica.
CONCLUSIONE: Non è stato osservato alcun cambiamen-
to in termini di ricoveri ospedalieri, metodi di tratta-
mento, tasso di complicanze, durata della degenza pri-
ma e dopo la pandemia di COVID-19.
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