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Abstract

Background and aims: The present study aimed to investigate the predictive value of the computed tomography (CT) scan in
diagnosing peritonitis compared to laparotomy in COVID-19 patients.
Methods: This study evaluated 11 COVID-19 patients with suspected peritonitis. All patients underwent laparotomy because of free

air detected within the abdomen on CT scans.

Results: The results demonstrated 9 (81.8%) true positive cases that were positive for peritonitis on both laparotomy and the CT scan
and 2 (18.2%) false positive cases that were positive for peritonitis on the CT scan but negative for peritonitis on laparotomy. The
sensitivity, specificity, and accuracy of CT scans in diagnosing peritonitis were 100%, 81.8%, and 81.8%, respectively, and 81.8%

of peritonitis cases were correctly diagnosed on CT scans.

Conclusion: Based on the positive predictive value, 81.8% of peritonitis cases were correctly diagnosed on a CT scan. The overall
mortality rates for patients with and without peritonitis were 4.44% and 50%, respectively.

Keywords: CT scan, Laparotomy, Peritonitis, COVID-19

Received: November 19, 2023, Accepted: June 15, 2024, ePublished: April 26, 2025

Introduction

Peritonitis is a medical condition that involves the
inflammation of the lining of abdominal organs and can
lead to sepsis and death if left untreated (1). Its symptoms
include intense abdominal pain that exacerbates with
movement, nausea and vomiting, fever, and a tender or
swollen abdomen (2). Despite significant advancements
in diagnostic techniques such as imaging and laboratory
tests, quick diagnosis and management of peritonitis
remain challenging for physicians practicing emergency
medicine and surgery (3). The management of severe
peritonitis necessitates surgical intervention (4). A
computed tomography (CT) scan, combined with clinical
symptoms, is employed as a non-invasive diagnostic
method for diagnosing peritonitis, exhibiting high
sensitivity and specificity (5).

During the early stages of the pandemic, coronavirus
disease 19 (COVID-19) was primarily described as a
severe respiratory syndrome (6). However, COVID-19
patients have also been observed to exhibit gastrointestinal
symptoms, including anorexia, nausea, vomiting, diarrhea,
and abdominal pain, in addition to respiratory symptoms
(7). As a result of the COVID-19 outbreak, there has been
a rise in peritonitis cases among infected individuals
(8). Considering their overlap, distinguishing between
peritonitis and gastrointestinal symptoms associated
with COVID-19 is crucial. Therefore, utilizing accurate

diagnostic methods is imperative.

According to the literature, no study has investigated
the diagnostic value of CT scans for peritonitis in
COVID-19 patients so far. Therefore, the present study
seeks to determine the predictive value of the CT scan
compared with laparotomy in diagnosing peritonitis in
COVID-19 patients.

Materials and Methods

This study evaluated COVID-19 patients with suspected
peritonitis who were hospitalized at Urmia Imam
Khomeini Hospital between March 2020 and 2021. The
COVID-19 diagnosis was based on a polymerase chain
reaction test and chest CT scan. The medical records of
these patients were reviewed for demographic and clinical
symptoms at admission.

Only patients diagnosed with polymerase chain reaction
confirmation and those who underwent abdominal
or thoracic CT scans due to symptoms and suspicion
of peritonitis were included in the study through the
consensus method. All patients underwent laparotomy
because of free air detected within the abdomen on CT
scans. Laparotomy was deemed the gold standard for
the definitive diagnosis of peritonitis, and negative or
positive cases (the presence or absence of peritonitis) and
pathological causes of peritonitis were determined during
the procedure. The frequency of hospital mortality was
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also determined, and patients with and without peritonitis
who underwent laparotomy underwent a comparison. The
sensitivity, specificity, and accuracy of the CT scan were
calculated and then compared with the corresponding
values obtained from laparotomy. Finally, all collected data
were recorded and analyzed using checklists designed for
this purpose.

Statistical analysis

Quantitative and qualitative variables were reported as
means + standard deviations (SD), as well as numbers and
percentages using suitable tables and graphs, respectively.
The chi-square test (or Fisher’s exact test if necessary) was
used to compare the frequency of mortality in patients
with and without peritonitis. The sensitivity, specificity,
and accuracy of CT scans compared to laparotomy
were estimated using relevant formulas. The obtained
data were analyzed using SPSS software (version 17),
and a P value less than 0.05 was considered statistically
significant. Moreover, sensitivity, specificity, and accuracy
were calculated to determine the correct diagnosis of
different protocols.

Results

In this study, 11 COVID-19 patients with suspected
peritonitis were subjected to laparotomy due to the
presence of free air in the abdomen on CT scans, including
five men (45.5%) and six women (54.5%). The mean age
of patients was 17.06+9.59 years, with a median age of
56. The most common clinical symptom in patients was
abdominal pain (100%), followed by nausea and vomiting,
with a prevalence of 54.5%. Other clinical symptoms
included anorexia (36.4%), shortness of breath (27.3%),
diarrhea (18.2%), cough (18.2%), and weakness, malaise,
and urinary retention, each in one patient (9.1%). Table 1
presents the frequency of each etiology of peritonitis, and
every patient had one case (9.1%) of each etiology.

Among the patients who were positive for peritonitis, 4
(4.44%) died, and in patients without peritonitis, 1 (50%)
died. No significant difference was observed between the
two groups (P=0.73, Table 1).

In all 11 patients, free air inside the abdomen was
observed on a CT scan, in which peritonitis was suspected.
Based on laparotomy, 9 (81.8%) patients were positive
for peritonitis; in two patients (18.2%), an exploratory

laparotomy was performed, which was negative for
peritonitis. Therefore, considering laparotomy as the
gold standard, nine true positive cases were positive for
peritonitis on both laparotomy and the CT scan, and two
false positive cases were positive for peritonitis on the CT
scan but negative for peritonitis on laparotomy. There
were no negative cases on the CT scan but positive on
laparotomy (false negative) or negative on both modalities
(true negative) (Table 2).

The CT scan’s sensitivity, specificity, and accuracy
in diagnosing peritonitis were 100%, 81.8%, and 81.8%,
respectively. Thus, based on the positive predictive value,
81.8% of peritonitis cases were correctly diagnosed on
the CT scan. The negative predictive value and specificity
were not calculable since there were no true negative or
false negative cases (Table 2).

Discussion

Emerging evidence suggests that COVID-19 infection
is not limited to the respiratory system alone. Affected
individuals often display gastrointestinal manifestations,
which overlap with the symptoms of peritonitis (9).
The current study compared the diagnostic efficacy of
CT scans and laparotomy in diagnosing peritonitis in

Table 1. Frequency of peritonitis causes and comparison of death frequency
in patients with and without peritonitis

Cause of peritonitis Frequency Percent
Rectal perforation 1 9.1
Abdominal volvulus (sigmoid) 1 9.1
Cecum and spleen ischemia 1 9.1
Duodenal ulcer perforation 1 9.1
Perforation of the cecum 1 9.1
Rectal cancer 1 9.1
Uterine perforation following 1 9.1
abortion '
Intra-abdominal abscess 1 9.1
Sigmoid tear 1 9.1
Patients with Patients without
peritonitis, peritonitis, n P value?
n (%) (%)
Death 4 (44.4) 1 (50%)
Healthy discharged 5 (55.6%) 1 (50%) 072

2Fisher’s exact test.

Table 2. Diagnostic value of CT scan for peritonitis in COVID-19 patients and distribution of positive and negative cases (true and false) based on laparotomy as

the gold standard

Results (N) Validity Indicis
P N FP FN Sensitivity Specificity Accuracy
All patients (N=11)
9 0 2 0 100% 81.8% 81.8%
Laparotomy
CT scan
Positive (+) Negetive (-)
Positive (+) 9 (81.8%) 2 (18.2%)
Negetive (-) 0 (0%) 0 (0%)

Note. CT: Computed tomography; TP: True positive; TN: True negative; FP: False positive; FN: False negative.
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COVID-19 patients.

The results revealed that abdominal pain, nausea and
vomiting, and anorexia were the predominant clinical
manifestations in COVID-19 patients who underwent
laparotomy due to the identification of free air within the
abdomen on CT imaging. Furthermore, the sensitivity and
positive predictive value of CT imaging for diagnosing
peritonitis were determined to be 100% and 81.8%,
respectively, indicating a high level of diagnostic accuracy.

To the best of our knowledge, a few prior investigations
have assessed the diagnostic efficacy of CT scans in
detecting peritonitis among COVID-19 patients. Bader et
al (8) reported that abdominal CT scans had the highest
diagnostic accuracy with a sensitivity of 97.2% compared
to conventional radiography and ultrasonography, which
had sensitivity rates of 66.2% and 44.3%, respectively,
which is consistent with the findings of our investigation.
In another study, Soriano et al demonstrated that
secondary peritonitis was diagnosed in 95.6% of patients
based on criteria such as leukocytosis and positive ascitic
fluid culture and in 85% of patients based on CT scan
findings after their peritonitis was confirmed by surgery
(9). Moreover, Baykara et al evaluated the predictive value
of abdominal ultrasound and CT scans in diagnosing acute
appendicitis in children. They found that CT scans had a
positive predictive value, negative predictive value, and
accuracy of 88.8%, 55.1%, and 81.8%, respectively (10).

Contrary to the results of the current study, an abdominal
CT scan in peritonitis typically shows enhanced ascetic
fluid and thickened and nodular peritoneum (4). As a
result, the diagnostic sensitivity of the abdominal CT
scan ranged from 0% to 69% in previous research (11).
Therefore, using an abdominal CT scan to diagnose
peritonitis depends on radiologists’ interpretation and
may be of limited value (5).

The clinical presentation and prognosis of peritonitis
rely on various factors, including the duration of the
abdominal infection, the site of perforation, and the
patient’s overall health status. However, timely diagnosis
and prompt management can mitigate the risks of
complications and mortality associated with intra-
abdominal infections (12,13). Studies have shown that
delaying surgical intervention increases the likelihood
of postoperative mortality in patients who undergo
emergency laparotomy for perforated peritonitis (14).
Hence, it is crucial to exercise caution in the selection of
imaging modalities to prevent any delays in the definitive
management of the disease, minimize the patient’s
exposure to ionizing radiation, and prevent any provision
of inaccurate information during the diagnostic process,
which may lead to inappropriate treatment decisions (15).

This study had some limitations. The limited number
of patients may have influenced the results. The second
limitation was the inability to test all patients for severe
acute respiratory syndrome coronavirus 2 infection during
the initial phase of the COVID-19 pandemic to confirm
the absence of preoperative infections. This was because
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the screening protocol was implemented a few days after
the study began. Patients were screened using high-
resolution chest CT scans and symptom evaluations
during this brief period.

Conclusion

Based on the findings of this study, a CT scan is a viable
and dependable diagnostic technique for identifying
peritonitis in COVID-19 patients. This is attributed to
its remarkable sensitivity, positive predictive value, and
accuracy. Consequently, a CT scan may be considered a
less invasive option compared to laparotomy, which would
aid in avoiding any unwarranted surgical procedures for
the diagnosis of peritonitis in COVID-19 patients.
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