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Abstract

During the recent second wave of corona virus disease 2019 (COVID-19) pandemic in India, we managed a series of gas-
trointestinal complications in patients with COVID-19. We aim to highlight the key presentation and clinical course and
emphasize the lessons we learnt from our series of such patients. A case review of ten consecutive patients with either bowel
gangrene or perforation who were managed at our centre from March 20, 2021 to June 10, 2021. Clinical-demographic details,
possible etiology, radiological findings, management and outcomes have been described. Of the 10 patients, 2 presented with
bowel gangrene and 8 with perforation. In our series, all these patients were diagnosed with the help of computed tomography
(CT) abdomen during the 3rd week after diagnosis of COVID-19. All had received steroid medication. Both patients with
bowel gangrene and 4 of 8 patients with perforation underwent surgery, while 4 were managed non-operatively. Barring
one patient, all the operated patients succumbed within 5 days of surgery after rapid clinical deterioration. Non-operative
management in selected patients with perforation including placement of percutaneous drains, bowel rest and antibiotics
was successful. Emergency surgery for COVID-19 related intestinal gangrene or perforation was associated with high mor-
tality in our series. Non-operative management which avoids the added stress of a major emergency surgery particularly in
patients just recovering from COVID-19 may be considered in stable patients in whom perforation appears to be contained.
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Bullet points of the study highlights

What is already known?

What is new in this study?

in the 3rd week.

e Corona virus disease 2019 (COVID-19) may cause bowel gangrene and perforation.
o Etiology can be either direct cytopathic effect, thromboembolism or medication induced.
o Treatment is typically emergency surgical exploration.

o Intestinal complications occur during the recovery phase of COVID-19 infection mostly

o Surgical exploration is associated with very high mortality due to added surgical stress.

What are the future clinical and research implications of the study findings?
e Low threshold to investigate new onset gastrointestinal symptoms during recovery
phase typically in 3rd week of COVID-19 with computed tomography.
o Bowel perforation with localized collection can be managed nonoperatively.

Introduction

As corona virus disease 2019 (COVID-19) pandemic con-
tinues to ravage the world, India is currently emerging from
its second wave of infections, during which gastrointestinal
(GI) manifestations of COVID-19 have been increasingly
experienced. Mao et al. in their systematic review and meta-
analysis reported the prevalence of GI symptoms such as
nausea, vomiting and diarrhea in 15% of 6064 patients [1].
Highly fatal intestinal complications such as perforation,
ischemia and gangrene have also been reported from all
over the world [2].

The Angiotensin Converting Enzyme-2 (ACE-2)
receptor is a well-recognized receptor of the virus
found in the epithelial cells of GI tract apart from the
pulmonary alveolar cells [3]. While immunopatho-
genesis of intestinal complications remains unclear,
direct viral injury, imbalanced host immune responses
[4], thromboembolic phenomenon and use of tocili-
zumab may be a factor in their etiology [5]. Use of
steroids, often in high doses, especially in an unmoni-
tored setting also remains a possible cause of intestinal
perforation.

As a tertiary care referral centre in northern India, we
recently managed a spurt of cases with intestinal com-
plications. We report our series of 10 patients with post-
COVID-19 bowel complications, and discuss the clinical
course, management and outcomes.

@ Springer

Case series

From March 20, 2021 to June 10, 2021, ten patients under-
went management for post-COVID bowel complications at
our Institute. Records of these patients were obtained from
the medical records department. Clinical and demographic
details, radiological findings and management strategies
were studied (Table 1).

Of thel0 cases, 8 had intestinal perforation while 2 had
intestinal gangrene. Most were men in their 5-7th decade of
life with complaints of abdominal pain (9/10), vomiting (4/10),
inability to pass flatus/stools (4/10) and abdominal distension
(1/10). Eight of these patients had diabetes mellitus (DM) and
two had hypertension (HTN). One had a history of ischemic
heart disease (IHD) with chronic kidney disease (CKD) and
one had Child C liver cirrhosis. Most patients presented during
the third/fourth week of COVID-19 (Table 1). Most received
steroids and two had received tocilizumab. Case 5 had received
vaccination (Covishield, Serum Institute of India, Pune, India)
with a gap of 7 weeks, however developed fever and tested
positive for COVID 2 days after the second dose. Case 8 had
received the first dose of Covishield, but 15 days later devel-
oped fever and was diagnosed having COVID-19. All were
evaluated with computed tomography (CT) scan of the abdo-
men (Table 1). Two patients had hypo-enhancing bowel loops
suggestive of ischemia/gangrene (case 1 — image 1A and case
2), while others had pneumoperitoneum with abdominal col-
lections (cases 3—10).
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Fig. 1 a Axial computed tomography abdomen with hypoenhancing ileal loop (vertical arrow) with intramural air (horizontal arrow). b Long
segment ileal gangrene. ¢, d Microvascular thrombosis and submucosal necrosis with hemorrhage (arrow)

Management and postoperative outcomes Cases 1and 2 The patients presenting with intestinal gan-

grene were operated. In case 1 (Fig. 1a and b, there was a
The management of these patients was decided on the basis ~ 40-cm gangrenous ileal segment, 10 cm proximal to ileoce-
of clinical signs, imaging findings and the ability to tolerate  cal junction. An ileocecal resection with ileo-ascending
general anesthesia. anastomosis and diversion loop ileostomy was performed

Fig.2 a Axial computed tomography abdomen with dilated large bowel and pneumoperitoneum. b Ascending colon perforation
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with an uneventful postoperative course and was discharged
on postoperative day 7. The other patient (case 2) had a 5-cm
segment of jejunal gangrene 20 cm distal to the ligament
of Treitz. He underwent segmental jejunal resection with
double barrel jejunostomy. He succumbed to septic shock
on postoperative day 2. Histopathology of both the patients
revealed organizing thrombus with microvascular thrombo-
sis (Fig. 1c and d).

Of the eight patients presenting with intestinal perfo-
ration, four patients who had generalized peritoneal signs
underwent surgical exploration. Others who were hemody-
namically stable with localized peritoneal signs, underwent
trial of non-operative management as described below. One
patient with advanced chronic liver disease (CLD) was man-
aged non-operatively with multiple percutaneous drains in
spite of generalized peritoneal signs as she was felt to be
very high risk for surgery.

Cases 3, 4, 5 and 6 (operated patients) The site of perfo-
ration was multiple pinpoint jejunal perforations (case 3),
ascending colon (case 4 — Fig. 2a and b), sigmoid colon
(case 5) and duodenum (case 6). Case 3 had multiple skip
perforations in jejunum, extending 20 cm from duodeno-
jejunal flexure to distal ileum. The intervening bowel was
normal with good mesenteric vascular pulsations. Repair
of perforations with abdominal drainage was performed.
Cases 4 and 5 underwent repair of the colonic perforations
with additional diversion loop ileostomy. Case 4 had an
associated history of pulmonary thrombosis and left lower
limb deep venous thrombosis. He developed type 1 respira-
tory failure in the postoperative period, following which he
could not be salvaged. Case 6 was operated on day 20 of
COVID recovery when he presented with acute abdomen
for 2 days. Multiple duodenal perforations were encoun-
tered in the second and third parts of duodenum which were
repaired and a feeding jejunostomy performed. Despite an
initial clinical improvement in all cases except case 6, the
patients eventually succumbed to septic shock and multior-
gan dysfunction within the first week of surgery.

Case 7 A 68-year-old lady with cryptogenic liver cirrhosis
with sigmoid perforation was managed non-operatively.
Multiple percutaneous abdominal drains were placed as
the CT abdomen revealed multiple intra-abdominal col-
lections with leak of rectal contrast from sigmoid colon.
Despite her high-risk status with generalized peritoneal
signs, she recovered and was discharged after 12 days of
hospital stay. The drains were sequentially removed on an
out-patient basis.

Cases 8, 9 and 10 These patients presented with cecal/
ascending colon perforations during recovery from COVID-
19. The CT abdomen in all these patients revealed contained

perforations with confined pericolic collections. Ultrasound-
guided percutaneous drainage was performed for 8th and
10th patients, while case 9 was managed with bowel rest and
intravenous antibiotics. All three improved on non-operative
management and were discharged.

Discussion

Intestinal complications in COVID-19 have been found to
be fatal. This case series stands important as with the pos-
sibility of subsequent waves of COVID-19, an understanding
of these complications may guide their management. We
observed that the intestinal complications occurred primarily
during recovery from COVID-19, mostly in the third week.
A similar observation was made in previous case reports [0,
7]. All patients had been treated with steroids, mostly for
over a week. At the time of diagnosis of the intestinal com-
plication, almost all patients had recovered from the COVID
pneumonia. Generally, patients were hemodynamically
stable with generalized/localized abdominal signs. Inflam-
matory markers were not consistently elevated. Since most
patients had received steroids, reliable suggestions of sepsis
could not be made solely on the basis of laboratory param-
eters. Ultimately, radiological evaluation with CT abdomen,
in patients presenting with abdominal symptoms, helped in
establishing a diagnosis.

Both the bowel gangrene patients were diabetic, had high
CTSS (Computed Tomography Severity score) without any
history of thromboembolic events. One had received tocili-
zumab, while both received steroids and prophylactic anti-
coagulants. The CT in neither revealed any major vascular
thrombosis, while the surgical specimen was suggestive of
thromboembolic vasculopathy, possibly due to direct cyto-
pathic effect [8]. Elevated levels of Von-Willebrand factor
as the virus affects the ACE-2 receptors expressed on the
vascular endothelium, have also been proposed as a cause
for microvascular thrombosis.

Of the 8 patients with intestinal perforation, all the 4
operated patients succumbed to the disease, while 3 man-
aged non-operatively recovered. All except one operated
patients with intestinal perforation showed some improve-
ment in clinical condition for the initial 24 h; however, sub-
sequently had a rapid clinical decline and died within 5 days
of surgery. Although no conclusions can be drawn from a
series of 10 patients., our series suggests that non-operative
management may play a role in the management of stable
patients with intestinal perforation and localized collections
or patients at high risk for surgery. The recovery in these
patients could be attributed to careful case selection and
monitoring, with avoidance of surgical stress. Abate et al.
in their meta-analysis showed a high postoperative mortality
rate of 20% in patients with active severe acute respiratory
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syndrome corona virus-2 (SARS-CoV-2) infection, highest
being in emergency surgery of 29% [9]. This suggests that
we may need to have a high threshold to operate patients
even with intestinal perforation if non-operative treatment
can be attempted.

In our series two patients presented with colonic ileus
and associated perforation. There are a few case reports of
COVID-related infectious colitis causing colonic ileus. A
neuronal injury due to neuro-invasive propensity is regarded
as a possible pathogenic mechanism [10]. These patients
may benefit from timely colonic decompression and early
imaging to rule out complications. Circumstances of the
pandemic have dictated that patients in home isolation also
received steroids often at improper doses. The RECOVERY
trial [11] on use of steroids for moderate to severe COVID
pneumonia demonstrated survival benefit in COVID-19
patients; however, GI complications were not evaluated.
Interleukin-6 (IL-6) maintains mucosal integrity and colonic
perforation is a known complication of IL-6 inhibition with
tocilizumab [8].

To conclude, new onset GI symptoms during recovery
from COVID-19 pneumonia in the third or fourth week war-
rant a low threshold for imaging with CT abdomen. The
intestinal complications may be masked due to steroid use
and have a high mortality. Though most patients require
emergency surgery, non-operative management with percu-
taneous drainage may have a role in hemodynamically stable
patients with localized collections under close observation
as it avoids additional surgical stress that may lead to resur-
gence of the virus and its cytokine storm.
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