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Objectives: we describe Coronavirus Disease (COVID-19) patients also manifesting gastro-intestinal symptoms. 

Methods: five women, between the ages of 32 and 82 years old, were admitted for acute abdomen, and received 

a nasopharyngeal swab for COVID-19 screening, lab test analysis, and contrast thoraco-abdominal CT-scan. All 

presented leukocytosis, different localizations of visceral vessels thrombosis and ischemia, and COVID-19. 

Results: emergency laparotomy was accepted by all but 1, who died after 5 days. Postoperatively, 1 died of 

multi-organ failure, 3 were discharged home after 14, 8 and 10 days respectively, under anti-platelet and antico- 

agulation treatment. 

Conclusions: in COVID-19 patients with acute abdomen, abdominal contrast CT-scans should be systematically 

extended to the thorax to detect visceral COVID-19 initial pulmonary signs. Emergency laparotomy and visceral 

arteries thrombectomy could be necessary. 
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. Introduction 

Gastrointestinal involvement in COVID-19 occurs in up to 39% of

atients. 1 

The positive staining of angiotensin I converting enzyme 2 (ACE2,

he viral host receptor) is expressed in gastrointestinal epithelial

ells present in the stool of patients tested positive for the RNA

f SARS-COV-2 (Severe Acute Respiratory Syndrome-Coronavirus-2,

he virus responsible for COVID-19). Evidence suggests SARS-COV-

 fecal-oral transmission. In patients with pulmonary symptoms, the

eta-coronavirus responsible for COVID-19 disease can cause gastroin-

estinal infection possibly evolving in hemorrhagic colitis or bowel

schemia. 2 , 3 Moreover, four recent studies have highlighted a co-

xisting hypercoagulable state that can lead to mesenteric arterial

hromboses. 4–7 
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. Material and methods 

The expected medium number of patients presenting with mesen-

eric ischemia to our institution before COVID-19 pandemic was 2–3

atients per year. We describe our experience with patients manifest-

ng bowel ischemia, and found affected by COVID-19: being positive for

he reverse transcription polymerase chain reaction from nasopharyn-

eal swab. All patients were admitted to the ER, received airway and

reathing support along the recommended therapeutic long-term sub-

utaneous enoxaparin sodium and life-long 100 mg/daily aspirin, un-

erwent a thoraco-abdominal contrast CT-scan, and agreed to allow the

uthors to publish their case details and images. 

. Theory 

In the current pandemic era, patients presenting acute abdominal

ain should be suspected as COVID-19 positive. 
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Fig. 1. Superior mesenteric artery thrombotic occlusion in its medium segment 

(a-b). CT scan demonstrates multiple bowel loops dilated containing air-fluid 

levels and thinning of the walls (c). Thoracic CT-scan (d). 
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Fig. 2. CT scan demonstrates bilateral opacities localized in peripheral and cen- 

tral parts of the lung, with prevalence of ground-glass pattern (a). Small bowel 

dilatation containing air-fluid levels (b). Superior mesenteric artery thrombotic 

occlusion and splenic infarction (c), and relative sagittal view (d). 
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. Calculation 

The abdominal contrast CT-scan, usually performed in patients with

cute abdomen, should be extended to the thorax to promptly identify

n eventual pulmonary involvement. 

. Results 

Five women, between the ages of 32 and 82 years old, were admit-

ed in the ER on March 2020, the 1st month of the pandemic. We ex-

erienced no other patients with mesenteric arterial/venous thrombosis

ssociated with COVID-19 in the rest of 2020 and in the following year,

t least until now. 

.1. Case series 

The first patient, 82 years old, presented abdominal pain, mild respi-

atory symptoms, leukocytosis (23 x 10 9 /L), lymphopenia (2 x 10 9 /L),

ild thrombocytosis (497 x 10 9 /L), elevated D-dimer level (7.8 mg/L),

nd normal activated partial thromboplastin time (aPTT). Images

emonstrated bilateral pulmonary lung fields with a ground glass ap-

earance, superior mesenteric artery acute thrombotic occlusion, and

egmental small bowel ischemia ( Fig. 1 A–D). In a previous CT-scan, the

MA presented wall calcification and segmental atherosclerotic stenosis.

he patient underwent successful emergency superior mesenteric artery

mbolectomy, and a 90 cm small bowel resection. ICU course was un-

ventful: the patient was discharged home on post-operative day 14. 

The second patient, 82 years old, diabetic, hypertensive and affected

y chronic–obstructive pulmonary disease, presented abdominal pain,

evere dyspnea, leukocytosis (21,9 x 10 9 /L), lymphopenia (2,8 x 10 9 /L),

ild thrombocytosis (451 x 10 9 /L), elevated D-dimer level (3,7 mg/L),

nd normal aPTT. Images showed multifocal pneumonia with diffuse bi-

ateral ground glass opacity, proximal thrombosis of the superior mesen-

eric artery whose walls were not very calcified, small intestine is-

hemia, and splenic sub-massive infarction ( Fig. 2 A–D). The patient re-
2 
used surgical treatment, palliative care was given, but deceased 5 days

ater. 

The third patient, a 32 years old diabetic, presented vomiting, diar-

hea, cough, cardiac arrest (the patient underwent prompt cardiopul-

onary resuscitation and was intubated), leukocytosis (29,9x10 9 /L),

ymphopenia (2,2 x 10 9 /L), elevated D-dimer level (6,79 mg/L), and

rolonged aPTT (55’’). Images showed subtotal bowel ischemia, mesen-

eric veins thrombosis, and signs of portal hypertension ( Fig. 3 ). Emer-

ency bowel resection with laparostomy was undertaken for a small

ntestine transmural necrosis extended to the ileocecal valve. We as-

ume this was a case of intestinal gangrene caused by splanchnic venous

hrombosis. In the postoperative, subcutaneous enoxaparin sodium at

he dosage of 6000 IU twice daily was given, but ICU course was un-

avorable: the patient died of multi-organ failure on post-operative day

. 

The fourth patient was a 75 years old, diabetic, obese, hypertensive,

ith acute abdomen (which was the prevalent symptom), presenting a

ry cough for the previous 7 days, leukocytosis (26 x 10 9 /L), lymphope-

ia (2,1 x 10 9 /L), mild thrombocytosis (487 x 10 9 /L), elevated D-dimer

evel (6.2 mg/L), and prolonged aPTT (62’’). Images showed subtotal su-

erior mesenteric and portal veins thrombosis with signs of segmental

owel ischemia, extensive bilateral pulmonary consolidation. A bowel

esection was performed ( Fig. 4 ). ICU course was uneventful: the patient

as discharged on post-operative day 8. 

The fifth patient, 68 years old, presented abdominal pain, fever,

ough over the previous 5 days, guarding in the left upper quad-

ant, with worsening of pain upon deep inspiration, leukocytosis

21.3 x 10 9 /L), fibrin degradation product = 7.1 mcg/mL, elevated lac-

ate dehydrogenase and C-reactive protein levels (480 U/L and 49 mg/L,

espectively), and prolonged aPTT (74’’). Images showed splenic artery

hrombosis ( Fig. 5 A and B), and partial spleen infarction: a splenectomy

as not necessary since, progressively, abdominal pain disappeared, and

eukocytosis and lactate dehydrogenase levels normalized. ICU course
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Fig. 3. CT scan shows signs of sub-total small bowel ischemia and mesenteric 

venous gas. 
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Fig. 4. Bowel resection: intra-operative finding shows macrovascular thrombi 

of small mesenteric vessels involving the submucosal layer. 
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as uneventful, and the patient was home discharged on post-operative

ay 10. 

Patients 1, 4, and 5 did not experience any recurrent thrombotic

vents at the 6-month follow- up. 

. Discussion 

Gastrointestinal manifestations have been reported in 3–39% of pa-

ients with COVID-19, and in 3–10% of those initially presenting iso-

ated mild gastrointestinal symptoms and later pulmonary infection. 6 , 8 

ARS- COV-2 RNA has been found on fecal sample of patients with hem-

rrhagic colitis and bloody diarrhea. 2 

Previous evidences have shown virus replication in the bowel, conse-

uently causing pro-thrombotic sequelae not confined to the pulmonary

irculation, with fatal complications like mesenteric ischemia or bowel

all necrosis. 4 

The pro-thrombotic consequences of SARS-COV-2 may be directly

ue to its architecture. The membrane of the virus presents a Spike pro-

ein (S protein) which binds to the ACE2 receptor located on the mem-

rane of host cells. ACE2 is hyper-expressed in the lungs, intestine, oral

ucosa, liver, and endothelium. The binding of SARS-COV-2 to ACE2
Fig. 5. CT scan demonstrates splenic artery t

3 
educes the degradation of angiotensin II, which in turn promotes the

roduction of IL-6 and induces a cytokine storm. It has been demon-

trated that angiotensin II promotes the expression of tissue factor and

lasminogen activator inhibitor-1 by endothelial cells, leading to a hy-

ercoagulable state. 9 

In our series, the main symptom wasn’t pulmonary distress, but acute

bdomen together with female sex, diabetes, and radiologic signs of

round glass pulmonary opacity at CT-scan. 

All of our patients received therapeutic doses of enoxaparin sodium.

reatment with low-molecular-weight heparin is necessary for all hos-

italized patients with COVID-19. The recommended dosages are 40

g/daily or 30 mg/daily, in patients with creatinine clearance of more

han 30 mL/min or between 15 and 30 mL/min, respectively; unfrac-

ionated heparin is recommended when creatinine clearance is less than

5 mL/min. 10 , 11 COVID-19 patients requiring ICU are considered to

e at highest risk of thrombotic complications and death, and neces-

itate higher doses of anticoagulants. It is recommended to increase the

ose by 30% in patients with BMIs > 40 kg/m. 2 , 12 Patients with pre-

xisting significant comorbidities should receive anticoagulants for at

east three months after hospital discharge and undergo clotting time,

latelet counts, and D-dimer level follow-ups. Macrovascular thrombo-

is can cause occlusion of visceral vessels determining visceral ischemia.

In our series, all patients were women; female gender has been found

o be more frequently associated with known hypercoagulable disorders.

ecently published papers have reported associated coagulopathy disor-

ers in COVID-19 patients. These studies have highlighted the presence

f a coexisting hypercoagulable state, which might be associated with

igher mortality. 13 Hospitalized patients with moderate/severe COVID-

9, and those with poorer outcomes, are noted to have prolonged aPTT

nd elevated D-dimer values. 14 Hypercoagulability, induced by a sys-

emic inflammatory state and endothelial activation, may lead to mesen-
hrombosis and infarction of the spleen. 
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eric vascular thrombosis. A recent evidence has shown small bowel ves-

el thrombosis involving the submucosal arterioles, thereby pointing to

n in-situ thrombosis of small mesenteric vessels rather than an embolic

vent. 15 The histology pattern of the bowel, secondary to a mesenteric

hrombosis, showed a prominent endotheliitis of the submucosa with

 clear evidence of direct viral infection of the endothelial cells such

s extended swelling with mononuclear cell infiltrate. 16 COVID-19 is

ssociated with increased level of angiotensin and stimulates other pro-

hrombotic proteins such as factor VIII, tissue factor, von Willebrand

actor, and plasminogen activation inhibitor-1. 10 

Macrovascular thrombi can be observed in both visceral venous and

rterial circulation, even in the absence of severe respiratory symptoms.

. Conclusions 

Mesenteric and venous thrombosis should be considered in patients

ith acute abdomen and COVID-19 positive. Thoraco-abdominal CTA

hould be considered as a diagnostic test when indicated. A common CT

nding in our patient series was thick-walled, edematous and dilated

owel, suspicious of acute mesenteric ischemia. Given our low numbers,

 multicenter retrospective study would be helpful to conclude whether

he achievement of a systemic thoracic scanner is mandatory. 

In our series, acute abdomen with bowel ischemia in COVID-19 is

ssociated with poor prognosis, and high rate of mortality. Emergency

aparotomy and eventually visceral arterial thrombectomy should be

onsidered in these patients, whenever possible. 
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