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ABSTRACT

Background: The severe acute respiratory syndrome coronavirus-2 was initially believed to be an infection of only the respiratory system. It is
now known to have many extrapulmonary affections including gastrointestinal symptoms associated with high mortality rates. An unusual
presentation of bowel perforation in a patient who had recently undergone cesarean delivery prompted us to report this mini review of bowel
perforations attributed to coronavirus.

Case: Our patient, a 19-year-old primigravida, underwent an emergency cesarean section under spinal anesthesia. Intraoperative events and
postoperative period were uneventful, and the patient was discharged on postoperative day 5. On the 10th postoperative day, the patient
presented in septic shock to the emergency department with complaints of acute epigastric pain, vomiting, loose stools, and bilious discharge
from the wound site. Oral contrast computed tomography was done, which revealed a proximal jejunal perforation. The patient was taken up
for laparotomy followed by bowel repair with placement of intraperitoneal drains. Immediate postoperatively, the patient developed high-
grade fever for which reverse transcription polymerase chain reaction (RT-PCR)_ for COVID-19 was sent. The result for the same turned out to
be positive. Twenty-four hours after the laparotomy, the intraperitoneal drains again started draining copious bilious discharge along with the
deterioration of general condition of the patient. She expired on the third postoperative day.

This was followed by a thorough research of the literature into possible etiologies for bowel perforation. In this mini review, we shall be discussing

various case reports to determine the cause of such unusual presentation in our patient.
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BACKGROUND

The severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
is caused by COVID-19, a new microorganism described in the
family of coronaviruses. This disease, first described in late 2019,
was declared a pandemic by World Health Organization on March
11, 2020. Initially, the illness was believed to be an infection of
the respiratory system with the most common symptoms being
fever, cough, sore throat, fatigue, and myalgia with severe cases
progressing to shortness of breath, acute respiratory distress
syndrome (ARDS), and life-threatening respiratory failure.! As new
studies come to light, many extrapulmonary affections of this virus
have now been reported, which include gastrointestinal symptoms,
myocardial infarction, renal dysfunction, liver dysfunction, and
hypercoagulability.?

Possible pathophysiology for gastrointestinal injury could be
explained due to selective tropism of the virus for angiotensin-
converting enzyme-2 (ACE-2) receptors. COVID-19 virus enters
the host cells through ACE-2 receptors.® Apart from lung alveolar
epithelium, these receptors are also expressed in enterocytes of
small intestine and vascular endothelium.* The most common
gastrointestinal symptoms are abdominal pain, anorexia, nausea,
and diarrhea, largely due to direct endothelial cell invasion of gut
vessels by SARS-CoV-2.In severe cases, extensive tissue distribution
of coronavirus releases a high number of proinflammatory
cytokines like interleukin 6 (IL-6) and other acute phase reactants
that activate a “cytokine storm” and cause further endothelial
cell injury. The resulting endotheliitis, generalized small-vessel
vasculitis, and extensive microthrombi can result in infarction,
necrosis, and perforation of the bowel.>® Such severe cases usually
have a poor prognosis with high mortality rates.’
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An unusual presentation of bowel perforation in a patient who
had recently undergone cesarean delivery (CD) generated heated
discussion in the department and this prompted us to report this
mini review of bowel perforations attributed to coronavirus.

CAsSE

Our patient, a 19-year-old primigravida, underwent emergency CD
under spinal anesthesia due to arrest of dilatation. A Pfannenstiel
incision was made and the peritoneum was opened by blunt finger
dissection. A live healthy baby girl was delivered by Kerr’s incision.
The uterus was exteriorized and closed in two layers. Hemostasis
was ensured and the abdomen was closed in layers; rectus sheath
was closed with polyglactin 910 suture. The skin was closed with
subcuticular poliglecaprone 25 sutures. This being a primary CD,
there were no adhesions, and no other intraoperative difficulty was
encountered. Postoperatively patient made an uneventful recovery.
Bowel sounds were confirmed, and the patient was started on oral
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fluids 6 hours after surgery. Normal diet was started the next day
and she passed motion on the third postoperative day. The patient
remained asymptomatic and was discharged on fifth postoperative
day as per departmental protocol.

On the 10th postoperative day, the patient presented to the
emergency department at 10 p.m., with complaints of vomiting of
2 days duration, loose stools for 1 day, and acute epigastric pain
of 1-hour duration. This was followed by copious thick greenish
discharge from the cesarean incision site, and this bilious discharge
was nonfoul-smelling (Fig. 1). The patient was hemodynamically
unstable. Her pulse rate was 140 beats per minute with cold clammy
peripheries and blood pressure of 80/50 mm Hg. The patient was
dyspneic with respiratory rate of 70 per minute with saturation of
85% on room air. No urine was drained on bladder catheterization.
The patient was immediately shifted to the intensive care unit
(ICU) and started on noradrenaline infusion at 5 mL/hour. Initial
blood investigations revealed impaired renal function test with
creatinine of 2.9 mg/dL and total leucocyte count of 23000/mm?.
Serum electrolytes revealed hypokalemia with potassium 1.9
mEq/L, and arterial blood gases showed severe metabolic acidosis
with respiratory alkalosis. A provisional diagnosis of septic shock
secondary to bowel injury was made.

Fig. 1: Wound site with bilious discharge
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Fig. 2A and B: CT scan images showing perforation of proximal jejunum
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With initial resuscitation, the patient’s condition stabilized
and an oral contrast computed tomography (CT) was done, which
revealed a proximal jejunal perforation (Fig. 2). The patient was
taken up for laparotomy under general anesthesia, which revealed
a 1.5-cm linear perforation in the proximal jejunum, 20 cm from
duodenojejunal junction (Fig. 3). Bowel repair was done by the
surgical team and two intraperitoneal drains (subhepatic and pelvic)
were placed. In view of her poor general condition, the patient
continued to be intubated and on ventilator supportin ICU.On the
first postoperative day of laparotomy, the intraperitoneal drain was
minimal, but the patient developed high-grade fever of 105°F. This
prompted the investigation of a nasopharyngeal swab for RT-PCR
test for COVID-19, which was reported to be positive. Twenty-four
hours after the laparotomy, the intraperitoneal drains started
draining copious bilious discharge 400-500 mL per/day. Thereafter,
the general condition of the patient continued to deteriorate, and
she expired on the third postoperative day.

Discussion AND REVIEW

The initial clinical presentation of the above case was confusing,
and the discussion centered primarily around the etiology of the
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intestinal perforation. In view of the recent history of surgical
procedure, the obvious conclusion was an iatrogenic bowel injury
during CD. However, the uneventful postoperative recovery
of the patient after CD negates this theory. Confirmation of
COVID-19 infection of the patient brought forth the possibility of
extrapulmonary affection and the jejunal perforation. However,
intestinal perforation in COVID-19 infection is an uncommon
finding reported only in few case reports. Another differential
diagnosis considered was the possibility of a free spontaneous
jejunal perforation. The rarity of such perforations and the absence
of any precipitating etiology prompted us to keep it as the last
differential diagnosis.

latrogenic Bowel Injury

Since the patient had undergone CD just 10 days prior, the initial
diagnosis of intraoperative bowel injury was a strong contender
for the patient’s clinical presentation. However, the location of
the perforation in the proximal jejunum created doubt about the
etiology of the bowel injury. First, the cesarean was done through
a Pfannenstiel incision, which along with the presence of gravid
uterus makes access to proximal jejunum very difficult. Although
bowel injuries are rare during CD, the commonly injured segment
of the bowel is the colon, given the anatomic location near the
surgical site.” Second, this was a primary cesarean and the first
abdominal surgery for the patient; hence, no bowel adhesions
were encountered during surgery. Finally, the patient had an
uneventful postoperative recovery after CD. Mesdaghinia et al.
reported that mean time of diagnosis of an intraoperative bowel
injury was 2.8 + 0.9 days.” Our patient was in the hospital till the
fifth postoperative day, and she was taking a normal diet and had
a normal bowel movement before discharge from the hospital.
This would not have been possible if there was an intraoperative
bowel injury or perforation. Delayed presentation due to thermal
injury as a result of conductive cautery burn was also considered.
Pathophysiology of such perforation invariably involves gross
tissue necrosis.® The surgical team did not observe any tissue
necrosis around the perforation site.

COVID-19

Given the fact that COVID-19 infection is relatively new with
ongoing research into the diverse presentation and progression
of the disease, it made us to consider coronavirus as a plausible
explanation for the patient’s condition. The history of loose stools
and vomiting followed by sudden severe epigastric pain points to
the probable timing of jejunal perforation in our patient.

The currently available literature documents bowel perforation
as a significant complication in COVID-19 patients. Neto et al.
reported a case of an 80-year-old female patient with a history of
dry cough and fever for 10 days. She presented with tachypnea, low
oxygen saturation, and diffuse abdominal pain and stiffness. CT
revealed ground-glass appearance of bilateral lungs and extensive
pneumoperitoneum. The patient was taken up for exploratory
laparotomy after resuscitative measures, which revealed reduced
visceral blood flow to the bowel with four punctate lesions on the
sigmoid colon with fecal matter draining in the peritoneal cavity.
A rectosigmoidectomy was done followed by terminal colostomy,
but the patient succumbed to her illness on postoperative day 2
due to refractory septic shock.’

Another case of bowel perforation was documented in a
53-year-old man recovering from COVID-19 pneumonia. The
patient was treated for ARDS and was in ICU for 6 days. Three days
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after shifting out from ICU, the patient complained of diarrhea
and abdominal pain with marked abdominal distention. Plain
X-ray and abdominal CT scan revealed air in the intraperitoneal
cavity, distended large bowel, and perforation of ascending
colon. Emergency laparotomy followed by colonic resection
was performed. Histological examination revealed transmural
granulocytic inflammation with mucosal and submucosal edema.
No thrombosis or vasculitis was observed. The authors suggested
that the colonic perforation was due to overdistension of the bowel.
Recovery was also complicated by new-onset fever managed with
parenteral antibiotics. The patient had a full recovery and was
discharged on postoperative day 18."°

A similar case was observed in a 47-year-old male patient
who after two weeks of ICU stay for acute respiratory illness due
to COVID-19 presented with abdominal pain and distention. CT
scan revealed small bowel ischemia with perforation. However,
his mesenteric vessels were noted to be patent. On exploration
of abdomen, bowel was found to be necrotic from the ligament
of Treitz, up till the transverse colon with perforation of the distal
ileum. The distribution of necrotic areas was varied with some areas
having circumferential involvement whereas some others were
having patchy involvement along the antimesenteric border of the
small bowel. The patent mesenteric vessels and presence of necrosis
on the antimesenteric border suggest microvascular thrombosis
as hypercoagulability is an established feature of COVID-19.% Dick
etal. also reported findings of proximal gastrointestinal perforation
in a case of severe COVID-19 pneumonia."

Bhayana et al. observed bowel abnormalities in 31% of patients
admitted in ICU with COVID-19. The bowel abnormalities included
bowel thickening, pneumatosis or portal venous gas, bowel
ischemia, and perforation.'

Recent studies into the pathophysiology of coronavirus suggest
that coagulopathy, both venous and arterial thromboembolisms, is
the most severe sequela of the disease and it is associated with poor
prognostic outcome.®'® The theory of inflammatory thrombosis is
consistent with the laboratory data of critically ill COVID-19 patients,
who have elevated levels of C-reactive proteins, IL-6, fibrinogen,
D-dimers, ferritin, and lactate dehydrogenase.!” Thrombosis in
the small vessels of the bowel leads to ischemia and perforation.'?
Patients who are inherently at higher risk of endothelial damage asin
obesity, hypertension, and diabetes tend to progress to severe forms
of COVID-19 infection and have a poorer prognosis.'®

The review of the literature suggests that COVID-19 could be
a distinct possibility for the jejunal perforation in our patient. Our
patient was in the postpartum period, a hypercoagulable state. The
history of vomiting and loose stools and acute epigastric pain are all
suggestive of gastrointestinal affection of COVID-19. On the second
postoperative day after jejunal perforation repair, the abdominal
drains again had copious bilious discharge, suggesting either
breakdown of existing repair or a new spontaneous perforation
due to severe COVID-19 infection.

It may be argued that our patient did not have any respiratory
symptoms suggestive of COVID-19 infection at the time of admission.
This is not surprising as Lu Lin et al. and Jin et al. have reported that
up to 28.38% of COVID-19 patients who present with gastrointestinal
symptoms at the onset of illness lack the classical respiratory
symptoms.”'® A metanalysis conducted by Mao et al. observed that
almost 10% of patients present with only gastrointestinal symptoms
without any respiratory features. Patients with only gastrointestinal
symptoms due to COVID-19 may have an insidious progression of
the disease. Early diagnosis is a clinical challenge.>®

429



Bowel Perforation due to COVID-19: A Mini Review

Spontaneous Free Small Bowel Perforation

Spontaneous free perforation of the small bowel is a fairly
uncommon diagnosis. Causes for the same are listed in Table 1.

A thorough history from the next of kin ruled out infectious
causes like tuberculosis (TB) and typhoid fever. Intraoperative
surgical findings did not support the possibility of TB as a cause of
perforation. Abdominal TB mainly affects the ileocecal junction.
These perforations are not directly due to tuberculous ulcers but
rather “blow-out.” Perforations occur as a result of distension
secondary to distal obstructions.?’ No such obstruction was
evidenced during the laparotomy of our patient. Perforations
as a sequela of enteric fever most commonly affect the terminal
ileum. Jain et al. reported that almost 97% of enteric perforations
occur in the ileum.?? Our patient had no history suggestive of
enteric fever.

The only remote possibility that could be considered may
be the initial presentation of Crohn’s disease or a drug-mediated
intestinal injury. In Crohn’s disease, the most common site for
perforation is the ileum but rarely, jejunum may also be involved.?
Interestingly, free bowel perforation may be the first presentation
of Crohn’s disease. However, the intraoperative status of the bowel
negates this possibility as no gross features of Crohn’s disease were
identified.

Nonsteroidal anti-inflammatory drug (NSAID)-induced
nonspecific ulcers may also cause free spontaneous perforations. 22>

Table 1: Causes for small bowel perforation

Causes of bowel perforation  Specific forms
Traumatic
Trauma Shot, stab, blunt injury

Foreign body Toothpick, fishbone

latrogenic Laparoscopy, laparotomy
Free perforations
Irradiation
Drugs NSAIDs
Steroids
Oral contraceptive pills
Cytotoxic chemotherapy
Cocaine

Vascular problems Wegener's granulomatosis
Giant cell arteritis
Buerger’s disease

Meckel’s diverticulum
Inflammatory disease

Crohn’s disease

Congenital anomalies
Inflammatory disease

Tuberculosis
Typhoid fever
Ascariasis
Cytomegalovirus
Tumors Lymphoma
Adenocarcinoma
Angiosarcoma

Metastatic melanoma, mesothelioma,
lung cancer, breast cancer

Graft vs host reaction
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In India, NSAIDs and steroids are over-the-counter drugs and can
be availed without prescription. The literature suggests that such
perforations are more common in the duodenum.?” The next of
kin denied routine use of painkillers by the patient after CD or any
other drugs by the patient.

In light of the above-mentioned literature review, the general
consensus was that our patient had developed bowel perforation
due to COVID-19 infection.

CoNcLUSION

The dramatic presentation of bowel perforation in our patient
after CD, caught us off-guard, and a positive COVID-19 report
came as a complete surprise to the treating team. The unusual
clinical presentation of patients with extrapulmonary symptoms
of COVID-19 infection is a diagnostic dilemma. Its unpredictable
course demands a high index of suspicion and a low threshold
for diagnostic testing, so that early treatment can be initiated to
prevent the devastating consequences in these patients.
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