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Abstract: The purpose of this article is to report on the newly recognized life threating gastrointestinal complications of
Corona virus infection (COVID-19) in the form of bowel ischemia and ischemic bowel perforation. In a retrospective
observational study at Sheikh Shakhbout Medical City (SSMC), Abu Dhabi, United Arab Emirates during the period between
March and May 2020. All COVID-19 positive patients with free intra peritoneal air were included; total of five patients met
our inclusion criteria during the study period, all patients were admitted to the intensive care unit for mechanical ventilation
and management of severe COVID 19 related respiratory complications. COVID-19 status was based on a positive PCR
nasopharyngeal swab supported by typical radiological findings on either chest X-ray (CXR) or CT Chest. Free air under the
diaphragm was radiologically confirmed in all patients. Patients’ demographics and co-morbidities were reviewed. Four
patients underwent an emergency surgical intervention confirming ischemic perforation of the right colon. The caecum was
identified as the starting point of ischemia with variable distal extension into the ascending colon and the hepatic flexure. One
patient unfortunately demised prior to surgery due to severe septic complications. These findings highlight the importance of
paying attention to COVID 19 patients with sudden clinical deterioration and raise the extent of the gastrointestinal
manifestation of COVID-19 infection beyond simple diarrhea and abdominal pain.
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almost all literatures were fever, cough and respiratory

1. Introduction

Coronavirus are named for the crown-like spikes on their
surface. The main subgroups of coronaviruses are alpha, beta,
gamma and delta. [1] Previously identified coronaviruses,
SARS-CoV and MERS-CoV belongs to the beta subgroup of
the coronavirus family. The novel COVID 19, also known as
SARS-CoV-2 belongs to the beta subgroup of the
coronavirus as well. [2]

In December 2019, the world health organization declared
SARS-CoV-2 pneumonia as a public health emergency of
global concern. SARS-CoV-2 which is also known as
coronavirus 2019 (COVID 19). [3]

Initially developed in one of the largest Chinese cities,
Wuhan. Around 60% of patients affected by COVID-19 are
male with a median age of 50 years. 5% of patients requiring
admission to intensive care unit. [4, 5]

The initial apparent symptoms that was described in

distress which affected 40% of patients. [6, 7]

Other disease related complications also came to light,
including thromboembolism, disseminated intravascular
coagulopathy, and kidney and liver injuries. [8]

Few weeks down the line more unusual symptoms started
to stigma these patients like diarrhea, abdominal pain,
anorexia and vomiting. [9]

More serious gastrointestinal complications including
colonic perforations were recently reported in the literatures
as single case reports.

2. Methods

This is a retrospective observational study of patients
admitted to SSMC between March and May 2020 with
COVID-19 pneumonia, complicated by radiologically proven
bowel perforation during the same admission. A total of five
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male patients fitting the inclusion criteria were identified,
mean age at presentation 51 years, ranged between 30 and 66
years.

They were admitted to our institute with respiratory
symptoms including cough, shortness of breath and fever;
symptoms on average started 5 days prior to hospital
admission.

They were all confirmed Positive for SARS-CoV-2 on a
Respiratory Tract — Polymerase Chain Reaction (RT-PCR)
using a nasopharyngeal swab, all had typical radiological
findings on chest imaging supportive for the diagnosis.

All patients were treated for COVID-19 as per the
established hospital protocol at the time. Four patients had
considerable comorbidities (two were diabetics, one diabetic
with ischemic heart disease; one had end stage renal failure
on dialysis, ischemic heart disease and hypertension). All five
patients were admitted to the intensive care unit, intubated
and mechanically ventilated for respiratory failure. Sudden
unexpected deterioration in their clinical condition associated
with some degree of abdominal distension and raised
inflammatory markers raising the suspicion of an intra-
abdominal pathology. Free intra-abdominal air was
demonstrated in all patients, on semi sitting chest X-ray in
three patients and on CT scan of the abdomen in two patients.

Figure 1. Chest X ray. (Bilateral air under diaphragm with covid
pneumonia,).

One patient demised prior to surgical intervention due to
severe septic shock, CT scan showed poor enhancement of
both kidneys, right colon and pneumatosis of a short segment
of distal ileum causing perforation most likely due to global
ischemia.

Four patients underwent emergency damage control
laparotomy, right hemi-colectomy or extended right
hemicolectomy, both small and large bowel ends were
stapled, all patients underwent relook laparotomy 48 hours
later where bowel viability was confirmed in all patients.
Both bowel ends were exteriorized as end ileostomy and
mucus fistula (double barrel stoma). Two patients had large
caecal perforations, one patient had multiple perforations of
the ascending colon and caecum, and one patient had a
hepatic flexure perforation. All patients had ischemia of the
right colon most pronounced at the caecum, none of the
operated patients had ischemia of the small bowel or the rest
of the colon. One patient developed post-operative intra-
abdominal collection requiring image guided bed side
drainage.

All four patients recovered well from COVID 19 infection,
extubated and left the hospital. Two of them had their stoma
reversed two and ten months post the initial surgery, one
deemed high risk for reversal of stoma due to his cardiac
condition and one patient lost to follow up.

All  patients received  steroids  (hydrocortisone,
methylprednisolone), Noradrenaline, hydroxychloroquine,
antivirals (Favipiravir or Kaletra), one patient only received
IL 6 inhibitor.

Figure 2. Gangrenous colon with perforation.

3. Discussion

Respiratory symptoms of cough, fever, dyspnea and
shortness of breath are the commonly reported symptoms
since the outbreak of novel coronavirus (2019-nCoV). [10]

Apart from the respiratory symptoms, gastrointestinal
manifestations were reported in SARS-CoV and MERS-CoV
as well as the latest SARS-CoV-2. SARS-CoV and MERS-
CoV RNA were identified in stool samples in 86-100% and
15% respectively. A recent metanalysis reported 48% positive
viral RNA in stool samples in patient infected with COVID-
19 whether they had gastrointestinal symptoms or not.
SARS-CoV-2 RNA was detected in 55% of stool samples in
patient with positive nasopharyngeal swab. The likelihood of
detecting the virus RNA was higher in patient who presented
with diarrhea. [11]

Angiotensin converting enzyme 2 (ACE2) receptor was
identified to be the entry point of SARS-CoV to the epithelial
cells in the respiratory system and enterocyte in the
gastrointestinal system. ACE2 found abundantly in type 2
pneumocytes in the lung, intestinal mucosa and to lesser
extent in the liver and biliary tree. [12]

SARS-CoV-2 shows more than 80% structural similarity to
SARS-CoV. Recent studies demonstrated the presence of
SARS-CoV-2  viral nucleocapsid protein in  the
gastrointestinal tract. Where ACE2 receptor suggested to be
the entry point for SARS-CoV-2 into the enterocytes
explaining the gastrointestinal symptoms associated with the
Disease. [13]

A recently published multicounty metanalysis of a total of
4,243 COVID-19 patients, reported 17.6% prevalence of
gastrointestinal symptoms. Anorexia was the most common
symptom of 26.8% followed by diarrhea 12.5%,
nausea/vomiting 10.2% and abdominal pain/discomfort of
9.2%. The article also reported significant heterogenicity of
gastrointestinal symptoms among analyzed studies. With few
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patients experiencing gastrointestinal symptoms only without
any respiratory symptoms during the course of the disease.
[14]

Xiao et al, and others were able to isolate infectious
SARS-CoV-2 virions from stool, suggesting feco-oral
transmission to be one of the transmission routs of the
disease. Prolonged shedding of viral RNA in stool was
observed up to 30 days with 70% of positively tested stool
for SARS-CoV-2 RNA remain positive despite negative
respiratory samples. The same results were also confirmed by
other studies. [14]

Gastrointestinal symptoms most likely were overlooked in
the beginning of the pandemic, and became more apparent
once testing included patient presenting with non- respiratory
symptoms. Another factor might be physician starting to look
at infected patients as a whole instead of focusing on the
respiratory system only.

Few articles suggested a positive association between
gastrointestinal symptoms and disease severity. In the
metanalysis by Cheung KS et al, sever disease was observed
in patient who had gastrointestinal symptoms compared to
patients who did not (17.1% vs 11.8%). Saying that, other
studies did not demonstrate the same correlation. [15]

An article by Liu et al, reported histological findings in an
autopsy of the gastrointestinal tract in patients infected with
SARS-CoV-2. Small bowel, esophagus and large bowel
examination showed degenerated necrotic areas with mucosal
shedding of wvarying degrees, plasma and lymphocyte
infiltrate of the gastrointestinal mucosa. Viral nucleocapsid
protein was detected in gastric, duodenal and rectal mucosa.
In the other hand, Xiao et all reported normal appearance of
the gastrointestinal mucosa with no apparent damage using
H&E stain. Also reported positive staining of ACE2 and
SARS-CoV-2 in the gastrointestinal epithelium. [16]

With recent evidence of the presence of SARS-CoV-2
virus in the gastrointestinal epithelium, we suggest that
colonic perforation can be secondary outcome of the direct
invasion of SARS-CoV-2 virus to the gastrointestinal mucosa
by binding to ACE 2 receptors, causing mucosal ulcer,
necrosis that ends up with perforation.

In the same time, we can’t rule out bowel perforation being
an adverse effect of the drugs those patients are placed on,
including high dose of antiviral, steroids and interluken-6
inhibitor. It could be also a micro emboli that could not be
detected on pathological examination.

4. Conclusion

Until recently SARS-CoV-2 infection was known to
primarily targeting the lung causing pneumonia and
subsequently respiratory failure. With emerging atypical
symptoms and disease related non-respiratory complications,
other aspect of the disease is yet to be understood. Based on
pathophysiological evidence. COVIDI19 related spontaneous
bowel perforation is due to gastrointestinal mucosal injury
mediated by SARS-CoV-2 virus binding to ACE2 receptors
in the enterocytes.

Ischemic bowel perforation of the right colon is one of the
serious complications of COVID-19 infection that requires
awareness, high index of suspicion, early diagnosis and
surgical intervention.

In the light of previously revised data, there is a high
suggestion of feco-oral transmission of SARS-CoV-2.

With recent published evidence of the presence of infectious
virions in the stool, patient disposition and self-isolation
recommendations might need to be revised to include those
new findings. Those measures may aid in controlling the
pandemic and preventing further waves of the disease.
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