
Clinical Case Report Medicine®

OPEN
Gastrointestinal perforati
on secondary to
COVID-19
Case reports and literature review
Reem J. Al Argan, MBBS, SB-Med, SF-Endo, FACE, ECNU

∗
,

Safi G. Alqatari, MBBS, MRCPI, MMedSc, CFP (Rheum), Abir H. Al Said, MBBS, SB-Med, CFP (Pulmo.),
Raed M. Alsulaiman, MBBS, SB-Med, Abdulsalam Noor, MBBS, SB-Med, ArBIM, SF-Nephro,
Lameyaa A. Al Sheekh, MD, SB-med, Feda’a H. Al Beladi, MD

Abstract
Introduction: Corona virus disease-2019 (COVID-19) presents primarily with respiratory symptoms. However, extra respiratory
manifestations are being frequently recognized including gastrointestinal involvement. The most common gastrointestinal symptoms
are nausea, vomiting, diarrhoea and abdominal pain. Gastrointestinal perforation in association with COVID-19 is rarely reported in
the literature.

Patient concerns and diagnosis: In this series, we are reporting 3 cases with different presentations of gastrointestinal
perforation in the setting of COVID-19. Two patients were admitted with critical COVID-19 pneumonia, both required intensive care,
intubation and mechanical ventilation. The first one was an elderly gentleman who had difficult weaning from mechanical ventilation
and required tracheostomy. During his stay in intensive care unit, he developed Candidemia without clear source. After transfer to the
ward, he developed lower gastrointestinal bleeding and found by imaging to have sealed perforated cecal mass with radiological
signs of peritonitis. The second one was an obese young gentleman who was found incidentally to have air under diaphragm.
Computed tomography showed severe pneumoperitoneum with cecal and gastric wall perforation. The third case was an elderly
gentleman who presented with severe COVID-19 pneumonia along with symptoms and signs of acute abdomen whowas confirmed
by imaging to have sigmoid diverticulitis with perforation and abscess collection.

Interventions: The first 2 cases were treated conservatively. The third one was treated surgically.

Outcome: Our cases had a variable hospital course but fortunately all were discharged in a good clinical condition.

Conclusion:Our aim from this series is to highlight this fatal complication to clinicians in order to enrich our understanding of this
pandemic and as a result improve patients’ outcome.

Abbreviations: COVID-19 = corona virus disease-2019, CT = computed tomography, CXR = chest X-ray, ED = emergency
department, GI = gastrointestinal, ICU = intensive care unit, LDH = lactate dehydrogenase, O2 sat = oxygen saturation, PCR =
polymerase chain reaction, PR = Pulse rate, RA = room air, RR = respiratory rate, Temp = Temperature, T2DM = Type 2 diabetes
mellitus.
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1. Introduction

Corona virus disease-2019 (COVID-19) had been declared
pandemic in March 2020.[1] It presents most commonly with
fever in more than 80% of cases followed by respiratory
symptoms which could progress to adult respiratory distress
syndrome in critical cases.[2] However, extra respiratory
manifestations are being frequently recognized in association
with COVID-19.[3] The gastrointestinal (GI) manifestations have
been reported in descriptive studies from China.[2] The most
frequently reported GI symptoms are nausea, vomiting, diar-
rhoea, and abdominal pain.[2,4,5] However, it is rarely reported
for COVID-19 to present with GI perforation. To the date of
writing this report, there have been only 13 reported of GI
perforation in association with COVID-19.
In this series, we are reporting 3 cases who developed GI

perforation in association with COVID-19. The first 2 cases
developed this fatal complication after presenting with critical
COVID-19 pneumonia which required intensive care unit (ICU)
admission andmechanical ventilation. The third case presentedwith
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severe COVID-19 pneumonia and was diagnosed to have GI
perforation at the time of presentation. The first 2 cases were
managed conservatively, and the third casewasmanaged surgically.
All of the 3 cases recovered and were discharged in good condition.
We are reporting this series in order to highlight this rare but fatal
complication of COVID-19. This will enhance awareness of
clinicians to such complication where early diagnosis and manage-
ment is crucial in order to improve the patients’ outcome.
2. Case reports

2.1. The patients provided informed consent for
publication of their cases
2.1.1. First case. A 70-year old male patient known to have type
2 diabetes mellitus (T2DM), presented to our emergency
department (ED) on 1st of June 2020 complaining of 3-day
history of dry cough and fever. On examination: Vital signs were
remarkable for tachypnea with respiratory rate (RR): 28/min and
Table 1

The laboratory investigations of the 3 cases on presentation.

Test First case

Complete Blood Count
White Blood cells 6.4
Hemoglobin 15.1
Platelets 147

Renal Profile
Blood urea nitrogen 10
Creatinine 0.92

Liver Profile
Total Bilirubin 0.5
Direct Bilirubin 0.3
Alanine Transferase (ALT) 26
Aspartate transferase (AST) 42
Alkaline phosphatase (ALP) 74
Gamma-glutamyl transpeptidase (GGTP) 53
Lactate dehydrogenase (LDH) 434

Inflammatory Markers
Erythrocyte Sedimentation rate (ESR) 63
C-Reactive Protein (CRP) 7.92

Others
Ferritin 1114.72
D-Dimer 0.6

Figure 1. The chest X-ray (CXR) of the 3 cases at the time of presentation. (A): CXR
the 2nd case showing bilateral scattered air space consolidative patches througho
3rd case showing bilateral middle and lower zones peripheral ground glass opac
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desaturation with oxygen saturation (O2 sat):81% on room air
(RA) but maintained >94% on 15 litres of oxygen via a non-
rebreather mask. Nasopharyngeal swab tested positive for SARS-
CoV-2 polymerase chain reaction (PCR). Chest X-ray (CXR)
showed bilateral lower lung fields air apace opacities (Fig. 1A)
consistent with COVID-19 pneumonia. Laboratory investigations
were remarkable for high Lactate dehydrogenase (LDH),
inflammatory markers, D-dimer and markedly elevated Ferritin
(Table 1). He was started on Methylprednisolone 40mg IV BID,
Hydroxychloroquine, Ceftriaxone, Azithromycin, Oseltamivir,
and Enoxaparin. After 5days of hospital admission, he deteriorat-
ed and could not maintain saturation on non-rebreather mask, so
he was shifted to ICU, intubated and mechanically ventilated.
Ceftriaxone was upgraded to Meropenem in addition to same
previous therapy. COVID-19 therapy was stopped after complet-
ing 10days, but he was continued on steroids.
Multiple trials of weaning from mechanical ventilation failed.

So, tracheostomy was carried out on 20th day of ICU admission
Second case Third case Normal range

4.2 5.7 (4.0–11.0) K/uI
12.1 13.4 (11.6–14.5) g/dL
232 283 (140–450) K/uI

14 11 (8.4–21) mg/dL
0.82 0.82 (0.6–1.3) mg/dL

0.5 1.0 (0.2–1.2) mg/dL
0.2 0.3 (0.1–0.5) mg/dL
52 41 (7–55) U/L
50 52 (5–34) U/L
55 74 (40–150) U/L
21 39 (12–64) U/L
442 617 (81–234) U/L

101 49 0–10 mm/h
18.32 10.78 0–5 mg/dL

565.86 654.87 (21.81–274.66) ng/mL
0.41 1.66 <=0.5 ug/mL

of the 1st case showing bilateral lower lung fields air apace opacities. (B): CXR of
ut the lung fields predominantly over peripheral and basal lungs. (C): CXR of the
ities.
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and then he was successfully extubated. During his stay in ICU,
urine analysis was persistently positive for urinary tract infection
secondary to Candida Abican. So, he was started on Caspo-
fungin. At that time, blood culture was negative. After 4days of
Caspofungin, urine analysis and culture became negative. On
32nd day of hospital admission, he was stable clinically, requiring
40% FiO2 through tracheostomy mask, so he was transferred to
COVID-19 isolation ward. Meropenem was stopped after 20
days of treatment. Steroid was tapered after transfer to the ward
till it was discontinued after 28days of therapy.
After 14days of treatment with Caspofungin, follow up C-

reactive protein was persistently high. Thus, full septic workup
was requested and revealed Candida Albican bacteremia. At that
time, urine analysis and culture were negative, Caspofungin was
continued for additional 14days. However, Candidemia per-
sisted, so he was shifted to Anidulafungin for another 14days.
Patient at that time did not have any GI symptoms or signs. For
work up of Candidemia, echocardiogram could not be done due
to the hospital policy of isolation rooms. Bed side ophthalmology
examination was unremarkable.
On 44th day of hospital admission, he developed fresh bleeding

per rectum. Hemodynamics were stable. The bleeding resulted in
acute drop of 2g/dL of hemoglobin over 24hours. He denied
abdominal pain, abdominal examination was negative for signs
of peritonitis and per rectum examination was unremarkable.
Therefore, computed tomography (CT) scan of the abdomen
with contrast was carried out. It showed a well-defined mass
within the posterior wall of the cecum measuring 3.1 � 3.2cm
associated with discontinuous enhancement and extra-luminal
air foci suggestive of complicated perforated sealed cecal mass.
This is in addition to radiological findings of peritonitis (Fig. 2A).
In consideration of his stable clinical status, absent signs of

peritonitis clinically and being a sealed perforation, he was
Figure 2. The contrast enhanced computed tomography (CT) of the abdomen of
well-defined rounded heterogeneous enhanced soft tissue mass lesion within the
transverse diameter associated with discontinuous enhancement of posterior cec
cecum mass. This is in addition to adjacent fat stranding with free fluid as well as
abdomen of the 2nd case (Axial & Coronal images). (2B): Axial image showing m
ascending colon suggestive of a wall defect in the anterior aspect of the cecum. (2
abdomen of the 3rd case (Coronal image) showing severe sigmoid diverticulosis
small amount of free air compatible with bowel perforation likely arising from the sig
sigmoid colon.
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managed conservatively. So, Meropenem was resumed and
Clindamycin was started. 2days later, bleeding stopped, and he
stayed stable clinically without clinical signs of peritonitis.
Feeding through nasogastric tube was introduced gradually as
tolerated. Antibiotics were continued for a total of 8days. Trial of
weaning from oxygen was attempted gradually which he
tolerated till he was maintained on RA. After closure of
tracheostomy, on 70th day of hospital admission, the patient
was discharged in a good condition with a plan of follow up of
cecal mass progression. However, the patient did not follow up in
outpatient clinics after discharge.

2.1.2. Second case. A 37-year old male patient, morbidly
obese, negative past history, presented to our ED on 11th June
2020. He reported 3-day history of shortness of breath. Vital
signs were remarkable for Temperature (Temp.): 38.5C, pulse
rate (PR): 111/min, RR: 30/min and O2 sat: 80% on RA.
Laboratory investigations showed high LDH, inflammatory
markers and Ferritin (Table 1). He had positive SARS-CoV-2
PCR and CXR showed bilateral air space consolidative patches
scattered throughout the lung predominantly over peripheral and
basal lungs (Fig. 1B). He was admitted to COVID-19 isolation
ward as a case of COVID-19 pneumonia and started on: Triple
therapy in the form of: Interferon B1, Lopinavir/Ritonavir and
Ribavirin, in addition to Hydroxychloroquine, Ceftriaxone,
Azithromycin, Oseltamivir, Dexamethasone 6mg IV OD and
Enoxaparin.
On the 3rd day of admission, his condition deteriorated so, he

was shifted to ICU and intubated because of respiratory failure.
He was maintained on same treatment for COVID-19. On 2nd
day postintubation, clinically he was vitally stable without active
clinical GI signs but a routine follow-up CXR showed air under
the diaphragm. Therefore, abdomen CT scan with contrast was
the 3 cases. (A): CT scan abdomen of the 1st case (Coronal image) showing a
posterior wall of the cecum measuring (3.1 � 3.2cm) in anteroposterior and
um wall and extra-luminal air foci suggestive of complicated perforated sealed
enhancement of peritoneal reflection suggestive of peritonitis. (B &C): CT scan
oderate to severe pneumoperitoneum with air seen more tracking along the
C): Coronal image showing a second defect in the stomach wall. (D): CT scan
with circumferential bowel wall thickening compatible with acute diverticulitis,
moid colon and a well-defined 3.3 � 1.5cm abscess collection adjacent to the

http://www.md-journal.com
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carried out and showed moderate to severe pneumoperitoneum
with air tracking along the ascending colon suggestive of wall
defect at the cecum, in addition to another defect noted in the
stomach wall (Fig. 2B & 2C). Ceftriaxone was upgraded to
Piperacillin-Tazobactam and Caspofungin was added to cover
for possibility of peritonitis. Again, the patient was managed
conservatively, since he was asymptomatic. He remained vitally
stable without signs of peritonitis. Enteral feeding was started
gradually 3days later and on the 10th day of hospital admission,
he was extubated and shifted to COVID-19 isolation ward.
COVID-19 therapy was continued for 12days.
He tolerated feeding very well. Gradual weaning of oxygen

supplementation was carried out till it was discontinued. After 14
days of antibiotics, a follow up CT scan of abdomen showed
interval resolution of previously seen pneumoperitoneum. He
was discharged on 30th day of hospitalization in a good
condition.

2.1.3. Third case. A 74-year old male patient known case of
T2DM presented to our ED on 17th July 2020. He gave 3-day
history of dry cough, shortness of breath and generalized colicky
abdominal pain. No other pulmonary or GI symptoms. He had
negative past surgical history. Vital signs were remarkable for
Temp: 38.4C, PR: 105/min, RR: 22/min andO2 sat: 90%onRA,
required 3 L/min O2 through nasal cannula. Chest examination
was remarkable for reduced breath sound intensity bilaterally
without added sounds. Abdomen was distended with generalized
tenderness and guarding. Blood tests were remarkable for high
LDH, inflammatory markers, Ferritin and D-dimer (Table 1).
PCR for SARS-COV-2 was positive and CXR showed bilateral
peripheral ground glass opacities at middle and lower lung lobes
(Fig. 1C). Due to the presence of abdominal pain along with signs
of acute abdomen on examination, a CT scan of the abdomen
was done. It showed severe sigmoid diverticulosis with
radiological findings of acute diverticulitis, free air compatible
with bowel perforation likely at the sigmoid colon with 3.3cm
adjacent abscess collection (Fig. 2D).
Therefore, the patient was started on Piperacillin-Tazobactam,

Metronidazole in addition to COVID-19 therapy. He underwent
emergency exploratory laparotomy. Intra-operatively, pus and
fecal peritonitis along with perforation of 0.5cm at the distal
sigmoid colon were found. So, a Hartmann’s procedure was
performed. Pathology result of resected sigmoid colon revealed
diverticular disease with surrounding fibrosis, moderate mucosal
inflammation with mixed acute and chronic inflammatory cells,
negative for malignancy.
He had smooth postoperative course. Enteral feeding was

started on 3rd day postoperation and he improved clinically.
After a total of 10days of hospitalization, supplemental oxygen
and antibiotics were discontinued. He was discharged on 11th
day of hospitalization in a good condition.

3. Discussion

The GI manifestations are the most frequently reported extra-
pulmonary manifestations of COVID-19[2] with a prevalence of
10% to 50%.[4,5] The most commonly reported GI symptoms are
nausea, vomiting, diarrhoea and abdominal pain.[2,4,5] However,
there have been case reports of COVID-19 cases presenting with
other GI manifestations. Those include acute surgical abdo-
men,[6] lower GI bleeding[7] and nonbiliary pancreatitis.[8] In fact,
the GI manifestations could be the presenting symptoms of
COVID-19 as was reported in a case report by Siegel et al where
4

the patient presented with abdominal pain and upon abdominal
imaging, the patient was found to have pulmonary manifes-
tations of COVID-19 in the CT scan of the lung bases.[9]

GI perforation is a surgical emergency, carries a significant
mortality rate that could reach up to 90% due to peritonitis
especially if complicated by multiple organ failure.[10] It can be
caused by many reasons. Those include foreign body perforation,
extrinsic bowel obstruction like in cases of GI tumors, intrinsic
bowel obstruction like in cases of diverticulitis/appendicitis, loss
of GI wall integrity such as peptic ulcer and inflammatory bowel
disease in addition to GI ischemia and infections.[11] Several
infections have been reported to result in GI perforation like
Clostridium difficile, Mycobacterium tuberculosis, Cytomegalo-
virus and others.[12–14] COVID-19 have been rarely reported to
result in GI perforation. Till the date of writing this report only 13
cases[15–23] have been reported in the literature (Table 2). In
addition,Meini et al reported a case of pneumatosis intestinalis in
association with COVID-19 but without perforation.[25]

Most of the previously reported cases presented initially with
respiratory symptoms, 4 cases had also GI symptoms at
presentation in the form of abdominal pain, stiffness, nausea
and diarrhoea[19,20,22,23] [Table 2]. Eleven out of the 13 cases had
severe-critical pneumonia that required either high flow oxygen,
intubation or mechanical ventilation which is similar to our first 2
cases. This may indicate that GI perforation is more common in
severe and critically ill COVID-19 cases. The most common
symptoms which prompted investigations for bowel perforation
were abdominal pain and distention [Table 2]. Other indications
were signs of peritonitis,[16] worsening hemodynamics[17,18,21]

and rising inflammatory markers.[15]

Only one of our cases had abdominal pain and tenderness at
presentation. Another developed anemia due to active lower GI
bleeding which is similar to the case published by Rojo et al[21]

where the patient developed anemia and found to have
hemoperitoneum with pericecal hematoma. This is probably
explained by the site of perforation since both had cecal
perforation. Our other case was diagnosed incidentally after
demonstration of air under diaphragm in routine CXR. GI
perforation was diagnosed from first day up to 23rd day of
presentation with COVID-19 [Table 2]. Our patients had similar
variable timing of GI perforation in relation to presentation with
COVID-19. It ranged from the first day of diagnosis up to 40days
after presentation with COVID-19 pneumonia. This may tell us
that GI perforation could happen at any time during the course of
the infection. Our report demonstrates different presentation of
GI perforation with COVID-19 since in 2 of the 3 cases, the
infection predisposed to having perforation of an underlying GI
lesions (cecal mass and diverticulosis). Only Kuhn et al reported
similar presentation where the patient had perforation of jejunal
diverticulum.[22] This may tell us that having COVID-19
predispose patients with underlying GI lesions to perforation.
In addition, in our first case, we think that the source of
Candidemia was most probably the bowel since it was persistent
even after clearance ofCandida Albican from the urine, but it was
overlooked due to the absence of GI symptoms at the time of
developing the Candidemia. In a study of 62 cases with peritonitis
secondary to gastric perforation, Candida species was isolated in
23 cases in peritoneal fluid culture.[26] Therefore, in presence of
Candidemia especially in absence of clear source, evaluation of
the bowel as a potential source should always be kept in mind.
The effect of SARS-COV-2 virus on the GI system can be

explained by different mechanisms. First, the virus uses the same



T
a
b
le

2

S
um

m
ar
y
o
f
th
e
p
re
vi
o
us

ly
p
ub

lis
he

d
ca

se
s
o
f
g
as

tr
o
in
te
st
in
al

p
er
fo
ra
tio

n
in

as
so

ci
at
io
n
w
it
h
C
O
V
ID

-1
9.

Fi
rs
t
Au

th
or

[R
ef
er
en
ce
]

Ag
e/

Se
x

Co
-m

or
bi
d

Co
nd
iti
on
s

Pr
es
en
tin

g
sy
m
pt
om

s

Se
ve
rit
y
of

CO
VI
D-
19

pn
eu
m
on
ia
∗

CO
VI
D-
19

Th
er
ap
y

Sy
m
pt
om

s
pr
om

pt
ed

in
ve
st
ig
at
io
ns

fo
r

GI
pe
rf
or
at
io
n

Si
te

of
Pe
rf
or
at
io
n

Ti
m
in
g
of

Pe
rf
or
at
io
n

po
st

ad
m
is
si
on

M
an
ag
em

en
t
of

Pe
rf
or
at
io
n

Ou
tc
om

e

1
Go
nz
al
ve
z

Gu
ar
di
ol
a

et
al

[1
5]

66
Y†
/
M
‡

M
et
ab
ol
ic

sy
nd
ro
m
e

No
t

m
en
tio
ne
d

Cr
iti
ca
l

M
et
hy
lp
re
dn
is
ol
on
e

To
ci
liz
um

ab
Hy
dr
ox
yc
hl
or
oq
ui
ne

Az
ith
ro
m
yc
in

Lo
pi
na
vir
/R
ito
na
vir

Ab
do
m
in
al
pa
in

In
cr
ea
se
d
W
BC

an
d
CR

P.
Ce
cu
m

No
t
m
en
tio
ne
d

Ri
gh
t
co
le
ct
om

y
No
t
m
en
tio
ne
d

2
De

Na
rd
ie
t
al

[1
6]

53
Y/
M

Hy
pe
rte
ns
io
n

Su
pr
a-
ve
nt
ric
ul
ar

ta
ch
yc
ar
di
a

Fe
ve
r

Co
ug
h

Dy
sp
ne
a

Cr
iti
ca
l

An
ak
in
ra

Lo
pi
na
vir
/R
ito
na
vir

Hy
dr
ox
yc
hl
or
oq
ui
ne

+
An
tib
io
tic
s

Ab
do
m
in
al
pa
in

Ab
do
m
in
al
di
st
en
tio
n

Si
gn
s
of
Pe
rit
on
iti
s

Ce
cu
m

11
th
da
y
of
ad
m
is
si
on

Ri
gh
t
co
le
ct
om

y
&
ile
o-
tra
ns
ve
rs
e

an
as
to
m
os
is

Di
sc
ha
rg
ed

Ho
m
e

3
Ka
ng
as
-D
ic
k
et
al

[1
7]

74
Y/
M

Ne
ga
tiv
e

Fe
ve
r

Dy
sp
ne
a

Dr
y
co
ug
h

Cr
iti
ca
l

Hy
dr
ox
yc
hl
or
oq
ui
ne

+
An
tib
io
tic
s

In
cr
ea
se
d
Ox
yg
en

re
qu
ire
m
en
t

M
ar
ke
dl
y
di
st
en
de
d
ab
do
m
en

No
t
sp
ec
ifi
ed

(C
T
sc
an
:
No
t
do
ne
)

5t
h
da
y
of
ad
m
is
si
on

Co
ns
er
va
tiv
e

Di
ed

4
Ga
lve
z

et
al

[1
8]

59
Y/
M

St
at
us

po
st

la
pa
ro
sc
op
ic

Ro
ux
-e
n-
Y
ga
st
ric

by
pa
ss

su
rg
er
y

Fe
ve
r

Dr
y
co
ug
h

M
ya
lg
ia

He
ad
ac
he

Dy
sp
ne
a

M
od
er
at
e

M
et
hy
lp
re
dn
is
ol
on
e

+
CO

VI
D-
19

pr
ot
oc
ol

(N
ot
sp
ec
ifi
ed
)

Ac
ut
e
ab
do
m
in
al
pa
in

W
or
se
ni
ng

dy
sp
ne
a

Ga
st
ro
-je
ju
na
l

an
as
to
m
os
is

5t
h
da
y
of
ad
m
is
si
on

La
pa
ro
sc
op
y&

Gr
ah
am

Pa
tc
h
Re
pa
ir

Di
sc
ha
rg
ed

Ho
m
e

5
Po
gg
ia
li
et
al

[1
9]

54
Y/

Fx
Hy
pe
rte
ns
io
n

Fe
ve
r

Dr
y
co
ug
h

GE
RD

sy
m
pt
om

s

Se
ve
re

CO
VI
D-
19

th
er
ap
y

(N
ot
sp
ec
ifi
ed
)+

An
tib
io
tic
s

Ac
ut
e
ch
es
t
pa
in

Pa
in
fu
la
bd
om

en
Di
ap
hr
ag
m

St
om

ac
h

At
pr
es
en
ta
tio
n

Su
rg
ic
al
Re
pa
ir

No
t
m
en
tio
ne
d

6
Co
rrê
a
Ne
to

et
al

[2
0]

80
Y/
F

Hy
pe
rte
ns
io
n

Co
ro
na
ry
ar
te
ry
di
se
as
e

Dr
y
co
ug
h

Fe
ve
r

Dy
sp
ne
a

Cr
iti
ca
l

CO
VI
D-
19

th
er
ap
y

(N
ot
sp
ec
ifi
ed
)+

An
tib
io
tic
s

Di
ffu
se

ab
do
m
in
al

pa
in
&
st
iff
ne
ss

Si
gm

oi
d

At
Pr
es
en
ta
tio
n

La
pa
ro
to
m
y
w
ith

re
ct
o-
si
gm

oi
de
ct
om

y
&
te
rm
in
al
co
lo
st
om

y

Di
ed

7
Ro
jo
et
al

[2
1]

54
Y/
F

Hy
pe
rte
ns
io
n

Ob
es
ity

Dy
sl
ip
id
em

ia
Ep
ile
ps
y

Co
ug
h,

M
ya
lg
ia

Co
st
al
pa
in

Cr
iti
ca
l

Hy
dr
ox
yc
hl
or
oq
ui
ne

Lo
pi
na
vir
/R
ito
na
vir

M
et
hy
lp
re
dn
is
ol
on
e

To
ci
liz
um

ab

Fe
ve
r

He
m
od
yn
am

ic
in
st
ab
ilit
y

An
em

ia

Ce
cu
m

15
th
da
y
of
ad
m
is
si
on

La
pa
ro
to
m
y
w
ith

rig
ht

co
le
ct
om

y
an
d
ile
os
to
m
y

Di
ed

8
Kü
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access to enter respiratory and GI tract epithelium which are
Angiotensin converting enzyme 2 receptors giving the virus the
chance to replicate inside GI cells.[27] In addition, faecal-oral
transmission has also been postulated, due to the presence of viral
RNA in stool samples.[28] Perforation could result from altered
colonicmotilitydue toneuronal damageby the virus[29] in addition
to local ischemia resulting from hypercoagulable state caused by
the virus especially in critically ill patients.[30] Corrêa Neto et al
reported finding ischemia of the entire GI tract during exploratory
laparotomy for sigmoid perforation with COVID-19.[20] In
addition, Rojo et al reported presence of microthrombi and wall
necrosis in the pathology examination of his COVID-19 case with
bowel perforation.[21] Other possible implicating factors are the
use of Tocilizumab andhigh dose steroids.[21,31] Both are indicated
in severe and critically ill COVID-19 cases. Steroidswere used in all
of our 3 cases since it is indicated in severe COVID-19 pneumonia
according Saudi ArabianMinistry of health guidelines[24] but none
of our patients received Tocilizumab. Some of these mechanisms
could explain the higher risk of GI perforation in severe and
critically ill COVID-19 patients.
The diagnosis of GI perforation is basedmainly on radiological

findings on CT scan. The most specific findings are segmental
bowel wall thickening, focal bowel wall defect, or bubbles of
extraluminal gas concentrated in close proximity to the bowel
wall.[32] Treatment of GI perforation is mainly surgical in order
to improve survival.[33] This is in line with the previously
published cases where all were managed surgically except the one
reported by Kangas-Dick et al due to the patient’s critical
condition, so he was managed conservatively but unfortunately,
he died.[17] However, in selected cases where there are no active
signs of peritonitis, abdominal sepsis or having sealed perfora-
tion, conservative treatment is an acceptable management
strategy.[34,35] This was the case in 2 of our cases who were
managed conservatively. Fortunately, they did very well and had
good outcome.
4. Conclusion

GI manifestations are common in patients with COVID-19.
However, GI perforation is rarely reported in the literature.
Severe and critically ill COVID-19 patients seem to be at a higher
risk of this complication. It has a variable presentation in patients
with COVID-19 ranging from incidental finding discovered only
radiographically to acute abdomen. The presence of underlying
GI lesion predisposes patients with COVID-19 to perforation.
High index of suspicion is required in order to manage those
patients further and thus, improve their outcome.
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