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ABSTRACT

Objectives: This study sought to determine the commonest causes of acute abdominal pain
(medical, surgical, and oncological) during the COVID-19 pandemic.

Methods: From May 1, 2020, to February 28, 2022, 910 adult patients > 18 years of
age of both sexes were admitted to the emergency department or already admitted but
complaining of an acute abdomen and diagnosed with COVID-19.

Results: The mean age of the studied group was 48.13+11.97 years, with male predomi-
nance (66%). Medical causes of the acute abdomen were in 34% of cases, and 66% were
surgical causes. Gastric causes of the acute abdomen were the most common medical
causes. Referred pain from COVID-19 pneumonia was the cause of abdominal pain in 20.8%
of cases. Acute appendicitis was the commonest surgical cause of acute abdomen (42.4%),
mostly Grade V, followed by acute cholecystitis (11%) and biliary colic (9.8%). Acute
pancreatitis was the cause in 12.7% of cases, and its causes were mainly idiopathic (48.7%).
Conclusions: Surgical causes of acute abdominal pain were more common than medical
causes. The commonest medical causes of the acute abdomen during COVID-19 were
gastric causes, while acute appendicitis, gallbladder diseases, and intestinal ischemia were
the commonest surgical causes. ldiopathic acute pancreatitis was more common than
gallstone pancreatitis, and most cases were mild. Surgery is the most common cause of
death from the acute abdomen, followed by respiratory failure caused by COVID-19 and then
medical causes of acute abdomen.

Trial registration: It was approved by the institutional review board (IRB) for all parts of this study
by ZUMEC 152020-23.Clinical trial registration: NCT05295251.Retrospective registered.

Key words: COVID-19, acute abdomen, surgical causes, medical causes, oncological causes

INTRODUCTION

Coronaviruses are a large virus family that causes mild to severe respiratory
infections. 2019-nCoV is a new coronavirus found in Wuhan, China. Its global
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spread has been rapid since its late 2019 discovery.
Symptoms of exposure include dry cough, fever, and
fatigue (1).

It is unclear how common gastrointestinal (GIT)
symptoms are. However, as the pandemic progressed,
COVID-19's clinical manifestations became more
evident, and GIT symptoms more common (2). A recent
meta-analysis of 47 studies with 10,890 COVID-19
patients found that 2.7% had abdominal pain, usually
accompanied by diarrhoea, nausea, and vomiting (3).

Since the beginning of the pandemic, COVID-19's
acute abdomen has posed diagnostic and therapeutic
challenges (4). Distinguishing between diseases that
cause acute abdominal pain can be difficult. To avoid
further mortality or morbidity, the examining physician
should prioritise life-threatening conditions that may
necessitate immediate surgical intervention. This study
looked into the commonest causes of acute abdominal
pain (medical, surgical, and oncological causes) during
the COVID-19 pandemic. The study provides the first
comprehensive coronavirus-era assessment of acute
abdomen that a deep gap needed to be filled and helps
understand this critical aspect during the COVID-19
pandemic.

MATERIALS AND METHODS

Participants and study design

This multi-centre study was conducted at our
universities from May 1, 2020, to February 28, 2022, in
three departments (surgery, internal medicine, and
oncology). In this study, 20222 patients with acute
abdominal pain with or without other GIT or respiratory
symptoms were admitted to our emergency room, and
910 patients (4%) were COVID-19 positive. This study
included adults over the age of 18 of both sexes who
had been admitted to the emergency room or were
already in the hospital but had an acute abdomen and
were diagnosed with COVID-19 by a thoracic computed
tomography (CT) scan (5) or reverse transcription-poly-
merase chain reaction (RT-PCR) of SARS-CoV-2 RNA (6).
Patients under the age of 18 years who were COVID-19
negative were excluded. The patient's blood coagulation
function, procalcitonin, D-dimer, and CRP (C-reactive
protein) levels were measured in addition to routine
laboratory tests such as complete blood count and
urinalysis.

Measurement of outcomes

An acute abdomen is an acute onset of abdominal
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pain that requires immediate and accurate diagnosis
and treatment to prevent morbidity and mortality (7).
Acute pancreatitis (AP) was diagnosed according to the
American College of Gastroenterology (ACG) guide-
lines, which requires at least two of the following three
criteria: abdominal pain, elevated amylase or lipase
levels (three times the upper limit of normal), and
unusual imaging findings. The latter could be more
important for COVID-19 patients with severe cases that
require care in an intensive care unit with ventilatory
support and where a clinical evaluation for abdominal
symptoms might not be possible (8). Contrast-
enhanced computed tomography (CT) provides over
90% sensitivity and specificity for diagnosing acute
pancreatitis (9). The severity of AP was classified into
mild, moderately severe, and severe according to the
revised Atlanta classification (RAC). Mild AP has neither
organ failure nor local/systemic complications.
Moderate AP is characterised by transient organ
failures or local complications, while severe AP is
characterised by single or multiple persistent organ
failures lasting more than 48 hours (10). The severity of
acute appendicitis was based on the emergency
surgery grading system of the American Association for
Surgery of Trauma (11). The Tokyo Guidelines severity
risk scale was used to assess acute cholecystitis (12). All
cases underwent appendectomy, resected bowel,
pancreatic tissues, aspirated fluid or pus, and excised
lymph nodes were exposed to cytological or
histopathological examination. The unusual morpho-
logical changes raise the possibility of COVID. They
include apoptotic necrosis, a prominent histiocytic
infiltrate, fibrinoid necrosis of blood vessels, micro-
angiopathy, microthrombi, and increased platelet
aggregation with no significant neutrophilic infiltration.
In this situation, PCR was requested on the removed
specimens or fluids, including pus, for the possibility of
being positive for SARS-Cov-2 RNA (nucleic acid), even
if, during admission, three nose and throat swabs for
COVID-19 were negative. The assay was performed
according to the WHO guidelines (13).

Statistical analysis

For normally distributed continuous variables, the
mean + SD was used; for non-normally distributed
continuous variables, the median was used.
Percentages were used to represent categorical
variables. The laboratory results were assessed to
determine if they were within the normal range. SPSS
version 20 was used for all statistical analyses (SPSS,
Chicago, IL).
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RESULTS

A flow diagram of inclusion and exclusion criteria is
presented in fig. 1.

Demographic and patient characteristics showed
that the mean age of the studied group was
48.13 + 11.97 years, with male predominance (66%).
The commonest symptoms were fever (88%) and
lack of appetite (85%). The associated respiratory
symptoms with acute abdomen were present in 36%
of patients, with a median respiratory rate of
22.41 + 3.31/min and O2 saturation of 92.6 + 66%.
Laboratory findings include: WBCs (8.4+1.87/mm),
neutrophil count (78%), CRP (41.2%1.21mg/dl),
D-Dimer (5.53mg/l), ALT (98+23.7 IU/L) and lipase
(89£23.8 1U/L). 37% of people who had COVID-19
had clear contact with someone who had COVID-19
before, with cardiovascular disease the most
common co-morbidity (36%). The majority of cases
(93%) received antiviral treatment, followed by
antibiotics (79%) and glucocorticoids (42%), as
shown in table 1.

Medical causes of the acute abdomen were in
34% of cases, and 66% were surgical causes. Gastric
causes of the acute abdomen were the most
common medical causes, with gastritis, gastro-
esophageal reflux diseases, and peptic ulcer (PU)
diseases in 19.2%, 7%, and 17.9% of the total, respec-
tively. Referred pain from COVID-19 pneumonia was

the cause of abdominal pain in 20.8% of cases. Acute
appendicitis was the commonest surgical cause of
acute abdomen (42.4%), mostly Grade V, followed by
acute cholecystitis (11%) and biliary colic (9.8%).
Acute pancreatitis was the cause in 12.7% of cases,
and its causes were mainly idiopathic (48.7%),
followed by diabetic ketoacidosis (25.6%), and
gallstone pancreatitis (18%) and 89.5% of pancreatitis
was mild. Ischemic colitis was found in 2.5% of cases,
mainly in the left colon. Small bowel ischemia was
found in 2.2% of cases. Crohn's disease was found in
1.6% of cases and ulcerative colitis in 6% of cases. The
commonest site of the acute abdomen was the right
iliac fossa (29.8%), followed by epigastric pain (28%)
and the right hypochondrium (21.3%) (tables 2—4 and
figs. 2-3).

Table 5 presents the outcomes of cases admitted
with acute abdomen. 29% of cases required ICU
admission, with a median day of ICU admission of
11.24 + 1.69. The mortality rate was 17%, primarily due
to surgical causes (62.6%).

Discussion

Acute abdominal pain in COVID-19 patients is
challenging to diagnose and, if treated late, will increase
morbidity and mortality. Cholecystitis and pancreatitis
cause pain in the right upper quadrant of the abdomen
(RUQ), similar to right lower lobe pneumonia caused by

pain

Observational, single-center study conducted in
a tertiary hospital Zagazig University hospitals

enrolled 20222 patients who presented to the
emergency department with acute abdominal

The diagnosis of the COVID-19 by
using a thoracic CT scan and/or
reverse transcription polymerase
4= chain reaction (RT-PCR) of SARS-
CoV-2 RNA, as per the Institute
Pasteur protocol and WHO technical
guidelines

£

1. Patients < 18 years (n=3003)
2. Negative Covid-19 (n=16309)

Among 20222 patients with acute abdominal pain 19312 patients were excluded:

L

‘ 910 patients were included in the study ‘

N

Enrollment \

| Lost to follow-up (n=0) ‘

¥

" Follow-Up \ ’

910 patients classified according tvo causes of acute abdominal pain l

. u

£

- <

Analysis

‘ Medical causes (308 cases, 34%) j

’ Surgical causes (602 cases, 66%) }

Figure 1 - The study’s flow diagram
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Table 1 - Demographic and patients characteristics

Table 2 - Non surgical cases=medical cases of acute abdomen
(n=308 cases, 34%)

Characterestics COVID 19 (n=910)
— - Acute hepatitis B
Epidemiology history
Clear contact history 337(37%) AC’”‘? hepatitis G
_..Unclear contact history o73(63%) Gas”’f’s 99(19.2%)
Age (years+SD) 48.1311.97 Gastroesophageal reflux disease (heart burn)
Sex Peptic ulcer 55(17.9%)
Male 601(66%) * medical ttt 45(82%)
Remale 309(34%) * surgical ttt 10(18%)
Comorbidities Acute pancreatitis 39/308(12.7%)
Respiratory system diseases 64(7%) a-Family history 2/39(5%)
Cardiovascular system diseases 328(36%) b-Causes:
Renal diseases 110(12%) * Gallstones 7(18%)
Nervous diseases 37(4%) * Hypercalcemia 1(2.6%)
Endocrine diseases 128(14%) * Hypercholesterolemia 1(2.6%)
Digestive system diseases 100(11%) * alcohol 1(2.6%)
Malignant tumours 27(3%) e DKA 10(25.6%)
Clinical manifestation * Idiopathic 19(48.7%)
Fever 800(88%) ¢- Atlanta Classification
Fatigue 537(59%) * mild acute pancreatitis 35(89.5%)
Myalgia 446(49%) * severe acute pancreatitis 4(10.5%)
Anorexia 774(85%) d-treatment
Diarrhea 273(30%) » medical ttt 35(89.5%)
Vomiting 64(7%) * surgical it
Respiratory rate (/min.xSD) 22.41+3.31 Ulceratlve colitis
Temperature 387+3.35  Aronmeiletic
02 saturation (%) 92.6:66% Croms s ___
---------------------------------------------------------------------------------------------- Referred pain from SARS pneumonia
Laboratory tests ~— ereresseioeseeaee
WBC’s (cmm) 8.4+1.87 Renal artery/vein thrombosis
Neutrophil count (n=44-77%) 78% Dlabet|c ketoacidosis
Lymphocyte count (normal=20-45%) 12% Famlllal Mediterranean fever
CRP (mg/dl)(normal<0.40) 41.2+1.21 A I
ESR(0-15 mmy/hr) 70+12.61 cute porptvria___
D-dimer (range 0-0.5 mg/L) 5.53 mg/L hyperthyrmdlsm _____
(taken 1 days after admission hypophosphatemia
Ferritin 224 ng/ml G el rreie
(taken 1 days after admission) Sickle coll erisis___
ALT (10-37 U/l) 98+23.7 iulL Thrombotic thrombocytopic purpura
AST (10-37 U/) 82+12.4 iu/L Hemolytlc uremic syndrome
GGT (7-40 UA) 88+26.8 iu/L Henoch-schonlein purpura
Alkaline phosphatase (13-53 U/L) 78+23.6 U/L Leuko nstio vasoulit
LDH (n=2.2 mmol/L) 17 plastic vasculitis
Serum Lipase (7-60 U/I) 89+23.8 iu/L Acute gastroenteritis 1(0.3%)
Medical treatment after admission
Antibiotic treatment 71 9(79%)
Antifungal treatment 82(9%) important implications. We found that gastritis was the
Antiviral treatment 846(93%) ;
Glucocorticoid (1 mg/kg/day) 382(42%) commonest medleal cause of acute abdomen .(59/308,
IV immunoglobulin 337(37%) 19.2%) found during the era of COVID-19, while acute

COVID-19, especially in the absence of other typical
respiratory infection symptoms (fever, oxygen require-
ment, and tachypnea) (14). As a result, this situation is
complicated more by the lower diagnostic value of PCR
of the nasal swab (15). As a result of having basal lung
COVID-19 pneumonia, 64 patients in our study had
upper abdominal pain. We needed to ensure we had
the correct diagnosis so we did not risk exposing
patients to unnecessary procedures. Radiological,
laboratory and clinical diagnoses were essential items
in the follow-up of these patients.

Our study has several compelling findings with
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appendicitis (42.4%), acute cholecystitis (11%), biliary
colic (9.8%) and acute pancreatitis (12.7%) were the
most common surgical causes. Furthermore, surgery
was the most common cause of acute abdominal pain
(66%). On the contrary, a study involving three COVID-
19 patients with acute abdominal pain found that none
had any surgical complications from COVID-19.
Gastroenteritis is the commonest cause of afebrile
acute abdomen (16). Another study showed 3 cases of
acute abdomen diagnosed as right iliac fossa pain, right
upper quadrant pain, and epigastric pain, all resolved
on medications without surgical intervention (16). Our
results showed a more significant number of surgical
cases, mostly due to our large sample size.
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Table 3 - Surgical causes of acute abdomen (n=602 cases, 66%)

Table 4 - Site of acute abdomen

Complicated intestinal polyp 8(1.3%) Epigastric 255(28%)

« Torsion 6(80%) Right hvoochondrium T 194(213%)
______ isswomton | 200%) RO
Incarcerated hernia 33(5.5%) e oo --------

« herniorrhaphy Left iliac fossa e B9(7.6%)
...... S eSBClON Central e 30(93%)
Perforated colonic diverticulis  12(2%) Generalized 36(4%)
Perforated peptic ulcer . 33(55%) .

Ischemic Colitis 15(2.5%)

o Ltsi 13(87% . "

______ . thl.(éizs(%vg)) Tables 5 - Outcomes of surgical or medical cases
Irritable bowel syndrome ~~~ 14@23%) Number of cases required ICU admission 264(29%)
Acute Cholecystitis . 8T01%) Days of ICU admission (median=SD,

Tokyo Guidelines severity risk scale Clinical outcome

* Grade | 49(73%) Discharged 755(83%)

* Grade Il 16(24%) Died 155(17%)

...... oGrademt A% « Surgical causes 97(62.6%)
Treatment * Medical causes 17(11%)

* Medical ttt 49(73%) « Covid-19 related respiratory failure 41(26.4%)

...... eSurgical tt o 18@T%)
Cholelithiasis with biliary colic 59(9.8%)

* Medical ttt 48(81%)

______ eSurgicalttt —~~~11(19%) The diagnosis of gastritis was based on an endo-
Cholangitis o 12@%) scopic diagnosis with a biopsy sent for pathological
Appendicitis - 255(42.4%) examination and PCR for the COVID-19 virus. All cases

* negative appendicitis 5(2%) . . .

« Grade | 20(8%) were positive for COVID-19. Antibody levels for H-pylori

'gfage::l 5203(29(;{;) in the blood were done in all cases, and all cases

. ngz v 57E22%‘: ; revealed negative H-pylori infection. SARS-CoV-2 enters
______ *Gradey ~~ 10039%)  the stomach via saliva and is then exposed to the
Liverabscess 91.5%) stomach's acidic environment. A pH of 2 affects the
Obstructed cancercolon 40.7%) virus's integrity (17). We did not prescribe a proton
Small bowel ischemia o 13R2%) pump inhibitor (PPI) as it decreases the stomach's

oo 2
Hous/Ogitvio SYROKOME (oo 40.7%) acidity, allowing the virus to access the small intestine
Perforated cancer 23(3.8%) ith a | iral load. All | t |

« Left colon 19(82.6%) with a large viral load. All cases resolve spontaneously

* Right colon 3(13%) without complications within two weeks.

...... sgastic o 1G4%) Covid-19 causes lymphopenia and neutrophilia, as
Omental infarcts 2(0.3%)

well as clinical symptoms such as pain, anorexia, nausea,

Leukoplastic vasculitis m
Henoch-schonlein purpura s

HUS ==
TTP m

Sickle cell crisis =
Hypophosphatemia =
Hyperthyroidism s
Acute porphyria ®
Familiar Mediterranean fever m
Diabetic ketoacidosis mmm
Renal artery/vein thrombosis
Pneumonia e e =)
Crohn ileitis
Ulcerative colitis ne—

Peptic ulcer

GERD mssss—

Figure 2 - Medical causes of acute abdomen
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Figure 3 - Causes of acute pancreatitis

» Gallstones = Hypercalcemia

tenderness in the right iliac fossa, and a leftward shift in
white blood cell count, mimicking appendicitis, and they
concluded that CT is necessary for the diagnosis of acute
appendicitis in the era of COVID-19 (18-19).

According to our study, acute appendicitis is the
most frequently encountered surgical cause of acute
abdomen (42.4%). Our previous study confirmed that
appendicitis was more severe in the COVID era (20),
possibly due to appendicular artery thrombosis or a
delay in diagnosis. We found five cases that revealed
negative macroscopic appendicitis during exploration.
In these five cases, the only intraoperative findings
were straw-coloured exudative fluid in the pelvis and
enlarged mesenteric lymph nodes in the ileal mesentery.
The histological examination and PCR for COVID-19
were negative in all resected appendices but positive
for mesenteric lymph node biopsy and the aspirated
peritoneal fluid. We relied on CT abdomen to diagnose
acute appendicitis in cases of vague abdominal ultra-
sonography findings. However, these negative cases
showed vague CT findings, so we operated in all 5 cases.
All five of these cases showed negative shifting tender-
ness. A study consistent with ours suggested that
mesenteric lymph node enlargement could cause
abdominal pain in COVID-19 patients and mimic acute
appendicitis (21).

Several studies have examined post-SARS-CoV?2 liver
disorders. SARS-CoV2 binds to ACE2 on cholangiocytes,
causing cholangiocyte dysfunction and liver damage
(22-24). 43 out of 99 patients had an abnormal liver
function, especially higher ALT or AST levels, and 1 in 99
had severe liver damage (1). In the study of Zhang et al,
the incidence of liver damage was 78% of the 82
confirmed deaths from SARS-CoV2 infection (25).

We found 11% cholecystitis and 9.8% biliary colic,

Surgery, Gastroenterology and Oncology, 27 (3), 2022

T
-

alcohol = DKA = Idiopathic

Hypercholesterolemia

and most cases improved with medical treatment (73%
and 81%, respectively). The remaining cases required
either open or laparoscopic cholecystectomy with
low-pressure pneumoperitoneum due to decreased
pulmonary function associated with COVID-19 infection
(26-27). Nine patients (1.5%) developed a suppurative
liver abscess, which was solitary and located in the right
lobe of the liver in all cases. These abscesses developed
one week after developing respiratory pneumonia
consistent with COVID-19 (28) with a negative bacterial
culture of the aspirate from the abscess and a positive
PCR for the COVID-19 virus. A study by Liemarto et al.
evaluated one patient who developed two liver
abscesses during the COVID-19 era, occupying most of
the right lobe of the liver and treated by open drainage.
There were no bacteria in the abscess pus culture (29).

Acute pancreatitis (AP) is the most common GIT
disease that necessitates immediate hospitalisation and
is caused by obstruction of the common bile duct,
alcohol abuse, hypercalcemia, viral, bacterial, and
parasitic infections (30). The aetiology of acute
pancreatitis is idiopathic in 15-25% of cases, and this
incidence increased to 69% during the COVID-19
pandemic (31). The virus can cause acute pancreatitis
through direct spread from the duodenal epithelium to
the pancreatic duct and then to acinar and islet cells
via ACE2 expression or by causing diffuse severe
endotheliitis of the pancreatic sub-mucosal vessels with
micro-ischemia damage (32). SARS-CoV can be isolated
from pancreatic fluid or tissue (33-34).

We found that idiopathic pancreatitis was the most
common cause of pancreatitis (19 patients, 48.7%),
followed by diabetic ketoacidosis (10 patients, 25.6%)
and gallstone pancreatitis (7 patients, 18%). Our study
found that 12.7% of patients had acute pancreatitis,
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mostly mild acute pancreatitis (89.5%), and responded
to conservative treatment. Previous studies (35)
agreed that most cases of acute pancreatitis during the
COVID-19 pandemic were milder.

Four patients developed severe acute pancreatitis
(10.5%). Two patients had localised pancreatic necrosis
with the collection, which was diagnosed and drained
using CT guidance, and the drained fluid showed
positive for COVID-19 virus by PCR. The other two cases
of severe pancreatitis developed total pancreatic
necrosis, diagnosed by CT and treated by surgical
debridement. Four patients died two weeks later due to
sepsis and organ failure. In the era of the COVID-19
pandemic, the incidence of necrotizing pancreatitis
was 5-10%, which is similar to our results (36). In
comparison, the mortality rate of acute pancreatitis was
0.8% (37), which was higher than in our study (10%
mortality rate). The higher mortality rate in our
study may be due to our study's smaller sample size,
associated COVID-19 infection, and many cases of
chronic pancreatitis in the other study.

We relied on clinical data, serum lipase, and CT
abdomen to confirm the diagnosis of acute pancreatitis.
The median value of serum lipase in cases of acute
pancreatitis was not much increased, with a mean
value of 89+23.8 IU/L.

A study by Liu and colleagues reported that 16.4%
had increased lipase levels, and 7.46% showed
pancreatic changes on CT imaging. Surprisingly, the
serum markers were mildly elevated without
abdominal pain (38).

Gastrointestinal ischemia was significantly increased
in COVID-19 patients, caused mainly by adverse
pharmacological effects, micro-vascular thrombotic
events, and viral entero-neuropathy (39). COVID-19 can
cause venous and arterial thrombosis, especially in
patients with severe diseases (40). In our study,
ischemic colitis, small intestine ischemia, and omental
infarcts occurred in 2.4 %, 13%, and 0.3 % of our trial,
respectively, with ischemic colitis developing primarily
in the left colon (87%) and to a lesser extent in the right
colon (13%) due to the lower vascularity of the left
colon compared to the right colon. All of the cases
presented with rectal bleeding in addition to pain and
were diagnosed using CT angiography. Four cases of left
colon gangrene (3 splenic flexure gangrene and one
descending colon gangrene) necessitating immediate
surgical intervention with resection with colostomy
with secondary look operation after two days were
intended in all cases with no further resection. All
resected specimens were sent for histopathological
examination and PCR for COVID-19 virus detection and

188

were positive for the virus in all cases. One case
developed sepsis and multisystem organ failure in the
postoperative course, and the patient died eight days
later. In 13 patients (2%), small bowel ischemia
developed, and all cases necessitated surgical explo-
ration. 11 patients developed multiple small infarcts of
the small intestine, necessitating resection of the
gangrenous part of the small intestine, while two
patients developed gangrene of the terminal ileum and
right colon, necessitating right hemicolectomy.
Secondary look operations were intended in all cases,
and four cases required another resection. In the post-
operative course, four patients developed sepsis with
multisystem organ failure at 4, 8, 12, and five days post-
operatively and died. All resected specimens were sent
for pathological examination and PCR for COVID-19,
and all were positive. All patients were started on a
therapeutic dose of heparin for systemic anticoagula-
tion peri- and postoperatively. Our explanation for
intestinal ischemia in COVID-19 is attributed to reduced
venous flow due to prolonged bed rest in critically ill
COVID-19 patients. SARS-CoV-2 can cause direct
damage to the vessel wall and subsequent coagulo-
pathy by binding to the ACE-2 receptors that are found
abundantly on endothelial cells and may be due to
hypoxia. These explanations are consistent with other
studies (41-43).

The acute abdomen in cancer patients is classified
broadly. It includes malignant intestinal obstruction (44),
typhlitis/neutropenic colitis (45), radiation enteritis,
and mesenteric bowel ischemia (46). In our series,
perforated colon cancer occurred in twenty-three cases
(3.6%). We assumed ischemia from COVID-19 or
delayed diagnosis due to patients' fear of contracting an
infection or decreased endoscopic screening and
diagnosis strictly limited to our centre's emergency or
critical Gl procedures. Complicated intestinal polyps
were the causes of acute abdomen in 8 patients (1.3%),
who presented with torsion of polyps (6 patients, 80%)
and intussusception (2 patients, 20%). Malignant
tumours of the acute abdomen were due to perforation
of the left cancerous colon (19 patients), the right colon
(3 patients), and gastric cancer perforation (one patient),
while an obstructed cancerous colon was the cause of
the acute abdomen in 4 patients (0.7%). The increased
number of obstructed and perforated colon cancers
was due to decreased screening of cancer colon by
endoscopic examination and patient fear of contacting
the hospital for GIT problems to avoid contact with
COVID-19 infection. Mortality in complicated cancer
patients occurred in 7 patients (7/27, 26%). One died of
an obstructed cancer colon, and six patients died of
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perforated cancer colon. All deaths were attributed to
postoperative sepsis and multisystem organ failure. No
cases of acute appendicitis or pancreatitis were due to
cancer. A recent study agreed with our explanation for
why there are more complicated cancers, and they are
getting worse (47).

The current study has many advantages. Our
analysis was based on a prospective study with a large
sample size, eliminating bias and ensuring the findings'
reliability and generalizability. Our analysis is a multiple-
institution study, so regional bias is not possible. Our
findings are reliable because of rigorous data collection
and diagnosis. One problem with this study is that we
did not look for SARS-CoV-2 RNA in stool samples from
people with COVID-19 to see if there was a link
between the number and severity of digestive symp-
toms and the presence of viral RNA in stool samples.

CONCLUSIONS

The commonest medical causes of the acute
abdomen during COVID-19 were gastric causes, while
acute appendicitis, gallbladder diseases, and intestinal
ischemia were the commonest surgical causes.
Idiopathic acute pancreatitis was more common than
gallstone pancreatitis, and most cases were mild. The
most common cause of death from the acute abdomen
is surgery, followed by COVID-19-related respiratory
failure, and finally, medical causes of acute abdomen.
Ischemia of the colon frequently occurs in the left
colon, small intestine, and right colon.
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