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Cec and You Shall Find: Cecal Perforation in a Patient with COVID-19
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Case Presentation and Evolution

A 66-year-old man with morbid obesity (BMI 36), diabetes
mellitus (HbA1c 9.4), hypertension, stage III chronic kidney
disease (baseline creatinine 1.4), and obstructive sleep apnea
(on home CPAP) was transferred to our emergency room due
to pneumoperitoneum. Two weeks prior to transfer, he was
evaluated at a community hospital emergency room for com-
plaints of dyspnea, nausea, vomiting, abdominal pain, and
diarrhea. A CT scan of abdomen and pelvis revealed diver-
ticulosis without evidence of diverticulitis; the visualized
cuts of the lower chest revealed diffuse lung infiltrates. He
was diagnosed with COVID-19 by PCR testing and started
on a 5-day course of dexamethasone; his abdominal pain was
attributed to his viral infection. One week later, he had wors-
ening diarrhea and abdominal pain and tested positive for
Clostridioides difficile, for which oral vancomycin treatment
was started. Six days into this antibiotic course, he devel-
oped sudden onset severe abdominal pain; a CT now showed
extensive pneumoperitoneum without a clear source. His
vital signs were within normal limits, and he was started on
broad-spectrum antibiotics and transferred to Stanford Hos-
pital for surgical management. On arrival, he had a pulse of
91, blood pressure of 161/86, respiratory rate of 17, oxygen
saturation of 95% on room air, and temperature of 36.9 °C.
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On examination, he was obese and dyspneic while sitting
upright; his abdomen was very distended but soft, with mild
diffuse tenderness throughout; he had no evidence of perito-
nitis. His laboratory tests revealed a WBC 10 k/pL, platelets
408 k/pL, creatinine 1.4 mg/dL, and whole blood lactate
1.5 mmol/L. His outside hospital CT scan (Fig. 1) showed
massive pneumoperitoneum concentrated mostly in the epi-
gastrium. The differential diagnosis at this time included
perforated peptic ulcer versus colonic perforation based on
the extent of the free air. We proceeded with an exploratory
laparotomy (Fig. 2).

The patient was intubated using our COVID-19 hospi-
tal protocol which included intubation in a negative pres-
sure isolation room and then transported to the operating
room under mechanical ventilation with a viral filter circuit
attached to the endotracheal tube. A 5 mm epigastric inci-
sion was made after which the pneumoperitoneum was evac-
uated using a closed suction catheter in order to minimize
aerosolization. An upper midline incision was then used to
enter the abdomen, and the stomach, duodenum, and lesser
sac were examined carefully. There was no evidence of
perforation or inflammation. The laparotomy was extended
below the umbilicus revealing murky fluid and inflamma-
tory changes in the right lower quadrant. The right colon
and transverse colon were dilated and dusky. Upon closer
inspection, a small perforation was noted in the distal cecum
with slow active spillage. Given his history of C. difficile,
a subtotal colectomy that involved the right and transverse
colon as well as the splenic flexure and proximal descending
colon was performed. A long Hartmann pouch was created
and brought to the skin as a mucous fistula; similarly, an end
ileostomy was created and matured. The mucosa of the colon
in the mucous fistula appeared normal and healthy.

Pathological review of the colon demonstrated diffuse
serositis and transmural perforation of the cecum without
other evidence indicative of active infection. Gross pathol-
ogy examination of the entire specimen demonstrated
bowel with a focal area of hemorrhage and exudate on the
serosal surface, with an isolated perforation. The ileal and
colonic segments revealed areas of denuded mucosa with
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Fig.2 Preoperative exam with marked abdominal distension correlat-
ing with pneumoperitoneum seen on CT

patchy exudative adhesions and hemorrhage close to the
perforation. Microscopic examination of the terminal ileum
(Fig. 3a), right colon and proximal transverse (Fig. 3b), and
splenic flexure (Fig. 3c) resections demonstrated serositis
and serosal adhesion (Fig. 3d) without transmural inflamma-
tion or mucosal disruption. The colon was otherwise with-
out histologic features to suggest a specific etiology for the
perforation, such as ischemia, mucosal injury, inflammation,
or any manifestation of C. difficile infection, nor was there
evidence of microthrombosis as a cause.

These findings suggested that the colonic perforation was
spontaneous and not related to the C. difficile infection for
which he had already undergone treatment. The patient’s
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postoperative recovery was delayed by an ileus that even-
tually spontaneously resolved, as well as bilateral deep
venous thrombosis and pulmonary emboli despite appro-
priate venous thromboprophylaxis therapy with enoxaparin.
A vascular ultrasound for suspected DVT revealed rouleaux
formation, which was thought consistent with the hyperco-
agulability described in patients with COVID-19.

Discussion

In the setting of a history of C. difficile, a total abdominal
colectomy is indicated for patients for whom there is con-
cern for toxic megacolon [1]. Typically, a Hartmann segment
is created and either left in place in the pelvis or brought up
to the skin as a mucous fistula. The reasons for creating a
mucous fistula are threefold: (1) An intraabdominal staple
line leak is avoided by having the mucous fistula already
exteriorized; (2) the rate of feasible and safe re-anastomo-
sis is increased as it is significantly easier to perform an
ileocolic anastomosis to a long Hartmann rather than to a
short rectal stump; and (3) it facilitates both antegrade and
retrograde vancomycin enemata in the setting of active infec-
tion. This patient, however did not have any signs or symp-
toms of toxic megacolon, such as hemodynamic instability,
hypotension, tachycardia, or inotropic requirement. Follow-
ing creation of the mucous fistula, the colonic mucosa was
visualized and noted to be entirely normal, not consistent
with C. difficile colitis. Overall, the presentation was most
consistent with colonic small vessel thrombosis with result-
ant ischemia in the setting of active COVID-19.

Our knowledge of COVID-19 and its full pathophysi-
ologic effects on the gastrointestinal tract is still being
elucidated. It is well known that coronaviruses bind to
exoenzymes such as dipeptidyl peptidase 4 (DPP4) or
angiotensin-converting enzyme (ACE)2, typically located
in the pulmonary and the gastrointestinal epithelia with
subsequent invasion and tissue destruction, which explains
why many infected patients develop respiratory symptoms
and/or abdominal pain and diarrhea, and why viral RNA is
detected in stool samples of infected patients [2]. Tropism
for the gastrointestinal tract can be explained by the pres-
ence of the abundance of ACE2 in the lumen, the principal
receptors for SARS-CoV-2 [3]. In fact, ACE2 expression
is 100-fold higher in the gastrointestinal tract than in the
lung, and it is also present in the vascular endothelium. In a
study of 1070 specimens from 205 infected patients, SARS-
CoV-2 RNA was detected in 93% of bronchoalveolar lavage
specimens, 72% sputum samples, 63% of nasal swabs, 46%
of bronchoscopic brush biopsies, 32% of pharyngeal swabs,
29% of fecal specimens, 1% of blood samples, and in 0%
of urine samples [4]. A large international study of 25,210
COVID-19 patients noted that 18.6% have gastrointestinal
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Fig.3 Microscopic examination of the terminal ileum (a), right colon and proximal transverse (b), splenic flexure (c) resections demonstrated
serositis and serosal adhesion (d) without transmural inflammation or mucosal disruption

symptoms (anorexia 26%, diarrhea 13.5%, nausea/vomiting
9.4%, abdominal pain 5.7%) and that the presence of any of
the above correlates with disease severity and ICU admis-
sion [5]. Furthermore, SARS-CoV-2 infection has been
associated with a state of hypercoagulability presumed to
be caused by endothelial injury, immobilization, and activa-
tion of prothrombotic factors [6, 7]. When 92 critically ill
patients with acute respiratory distress syndrome (ARDS)
were compared with 92 propensity matched ARDS patients
with COVID-19, the latter group had significantly more
abnormal aminotransferases (55% vs 27%, p<0.001), severe
ileus (48% vs 22%, p <0.001), and bowel ischemia (4% vs
0%, p=0.04) [8]. Three of the patients who had bowel
ischemia required bowel resection; pathology demonstrated
fibrin thrombi in the affected vasculature. A meta-analysis
of 6,686 patients with COVID-19 confirmed that the pooled
prevalence of digestive symptoms is 15% with 19% of
patients having abnormal liver function [9]. Viral shedding

via the fecal route has been reported in multiple studies to
contribute to the transmission of the viral particles [10].

Interestingly, there are radiographic signs of infection. In
a retrospective study of 412 patients (average age 57 years)
with COVID-19 (58.5% men, 41.5% women), 17% had
cross-sectional imaging of which 30% had anatomic abnor-
malities of the GI tract, such as thickening, bowel wall
ischemia, pneumatosis, or portal venous gas in the absence
of another diagnosis [11]. More recently, a systematic review
noted that 20% of patients with COVID-19 have radiologic
evidence of infection, such as large bowel wall thickening,
fluid filled colon, pneumatosis intestinalis, pneumoperito-
neum, intussusception, and ascites [12].

To date, there have been three case reports of patients
with gastrointestinal perforations in the setting of COVID-
19 infection, which highlights the possible etiology of
acute abdominal distention and presence of free air with
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complicating perforation in the absence of other infectious
or mechanical causes [13-15].

In summary, this patient with active COVID-19 infec-
tion suffered a spontaneous cecal perforation without evi-
dence for infectious colitis, as well as the hypercoagulable
state evidenced by pulmonary embolism, and ultrasound
evidence of rouleaux formation with clinical evidence of
thromboembolism.
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