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a b s t r a c t 

We present a rare case of mesenteric venous infarction in a 36-year-old man due to coro- 

navirus disease-19 (COVID-19). Although COVID-19 usually presents with respiratory dis- 

ease, multi-system manifestations are increasingly reported. Coagulopathy manifestations 

are also reported on imaging, including in vascular thrombosis, embolus, and organ infarc- 

tion. Because the clinical variables poorly predict or suspect coagulopathy and its complica- 

tions, it is important to be aware of imaging manifestations of coagulopathy complications 

of COVID-19. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Since the emergence of novel coronavirus, SARS-CoV-2, in De-
cember 2019, approximately 143 million people have been in-
fected worldwide with approximately 3.05 million deaths to
date [ 1 ,2 ]. A portion of those who recover from the acute in-
fection is left with lingering symptoms as well as significant
health effects and morbidity. The most common symptoms
persisting beyond active coronavirus disease (COVID-19) in-
fection include fatigue, dyspnea, cough, chest pain, joint pain,
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and cognitive deficits. Medical complications are thought to
arise from acute infection, hyperinflammatory state, inade-
quate immune response, and persistent viral activity. Accord-
ing to the Centers for Disease Control (CDC), these include
dysfunction of organs and/or organ systems, such as res-
piratory failure, cardiovascular complications, thromboem-
bolic disease, neurologic complications, and inflammatory
disorders. Abdominal manifestations occur in approximately
3% to 40.7% of patients infected with SARS-CoV-2, including
anorexia, nausea, vomiting, diarrhea, abdominal pain, belch-
ing, abdominal distension, and GI hemorrhage [3] . Intestinal
manifestations of COVID-19 discovered on abdominopelvic
t learning opportunity. 
of interest. Compliance with ethical standards. 

btained from the patient in regards to using information for this 

ges contribution, RA: manuscript edit, JS: images interpretation. 

niversity of Washington. This is an open access article under the 
.0/ ) 

https://doi.org/10.1016/j.radcr.2021.04.083
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:emma.calcagno@quinnipiac.edu
https://doi.org/10.1016/j.radcr.2021.04.083
http://creativecommons.org/licenses/by-nc-nd/4.0/


2000 R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  1 9 9 9 – 2 0 0 2  

Fig. 1 – (A) Axial contrast-enhanced CT of the abdomen 

demonstrated circumferential bowel wall thickening with a 
“target sign” (arrowhead). Diffuse mesenteric fat stranding 
(bold arrow) due to edema, and mild ascites also seen. (B) 
Coronal CT abdomen and pelvis showing circumferential 
bowel wall thickening with differential enhancement of the 
bowel loops. Proximal bowel segment shows increased 

enhancement (arrowhead), whereas distal segment shows 
reduced enhancement (bold arrow) suggesting infarction. 
Diffuse thrombosis within the superior mesenteric vein 

and its branches (thin arrows) and congestion of 
mesenteric venous arcade (curved arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Intraoperative image shows dusky, ischemic, and 

non-viable bowel loop (bold arrow) suggesting infarction. 
Curved arrow points to the congested and engorged 

mesenteric veins. Proximal bowel loop with slight 
discoloration (arrow head) is in earlier stage of ischemia 
which showed hyper enhancement on CT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

diagnostic imaging include intestinal inflammation, bowel
wall thickening, fluid-filled colon, pneumatosis intestinalis,
pneumoperitoneum, bowel ischemia, and intussusception.
We present a rare case of gastrointestinal symptoms and fea-
tures consistent with mesenteric venous ischemia in the set-
ting of SARS-CoV-2 infection. 

Case presentation 

A 36-year-old previously healthy male with recent COVID-
19 infection presented to the emergency department with
acute onset abdominal pain. The patient otherwise had a non-
contributory medical history and family history, specifically
with an absence of any known coagulation disorders. The pa-
tient continued to test positive for SARS-CoV-2 via polymerase
chain reaction (PCR) at the time of presentation. 

Contrast-enhanced computed tomography (CT) scan of
the abdomen and pelvis revealed mesenteric ischemia with
thrombosis of the portal venous confluence, also involving the
splenic vein, superior mesenteric vein, and main portal vein
( Fig. 1 ). Due to the imaging findings suggestive of acute mesen-
teric venous ischemia and infarction, the patient was urgently
brought to the operating room. 

Intraoperative gross examination demonstrated a bowel
loop with a distal segment of dusky, ischemic bowel and a
proximal segment of hyperemic bowel secondary to mesen-
teric venous engorgement, consistent with CT findings of ileal
loop ischemia ( Fig. 2 ). Resection of the mid-to-distal ileum
followed by small bowel anastomosis was performed due to
these findings. 

The patient underwent intraoperative liver biopsy due to
the proximal extent of the thrombus involving the portal ve-
nous confluence, which demonstrated microvesicular steato-
sis with a fibrosis score of 3 out of 4. The liver biopsy was
negative for periodic acid-Schiff (PAS) stain and reticulin stain.
There was a normal hepatocellular plate. The patient denied
alcohol use. The following laboratory tests were performed
due to the biopsy findings: alpha-1-antitrypsin, 206; cerulo-
plasmin, 29; DRVVT screen, 59; protein C antigen, 73; PTT lu-
pus anticoagulant, 42. 

The patient subsequently underwent several laboratory
tests to aid in diagnosis. Testing for factor V Leiden muta-
tion, prothrombin gene mutation, protein C deficiency, pro-
tein S deficiency, mitochondrial antibody screen, and anti-
phospholipid antibody syndrome was performed and all re-
sulted within normal limits. Given this evaluation did not re-
veal a pre-existing coagulation disorder, it was determined
that the thrombosis was due to the hypercoagulable state of
the patient’s coronavirus disease. The patient is being fol-
lowed by the surgery clinic and has been successfully recov-
ering after the hospital discharge. 

Discussion 

COVID-19 is a novel infectious disease in the coronavirus
family, most frequently causing substantial respiratory ill-
ness. Classic symptoms of the SARS-CoV-2 virus include fever,
cough, and dyspnea. An increasing number of studies have
demonstrated extrapulmonary manifestations of COVID-19
affecting the hematologic, cardiovascular, renal, gastrointesti-
nal and hepatobiliary, endocrine, neurologic, ophthalmologic,
and dermatologic systems. 

A recent meta-analysis by Ye et al. reports that gastroin-
testinal manifestations occur in approximately 3% to 40.7%
of patients, with the most common symptoms being diar-
rhea, anorexia, nausea, vomiting, abdominal pain, belching,
abdominal distension, and gastrointestinal hemorrhage. Diar-
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rhea was the most frequently reported gastrointestinal symp-
tom, occurring in 2% to 38.1% of infected patients. Anorexia
was present in 9.3% to 66.7% of infected patients. Patients ex-
periencing nausea and vomiting were reported at 1% to 19.5%.
Abdominal pain was reported in 1.2% to 19.1% of patients [3] . 

According to Goldberg-Stein et al. abdominal pain was the
most common indication for patients who underwent ab-
dominopelvic CT and it was the most common symptom as-
sociated with positive findings on CT exam. It was reported
that 54% of cases of abdominal pain in any location and
40% of cases of unspecified abdominal pain were associated
with positive findings on abdominopelvic CT. Approximately
57% of abdominopelvic CT exams performed on patients with
COVID-19 had positive findings, most frequently abnormali-
ties of the gastrointestinal tract (31%). Of gastrointestinal tract
abnormalities, mural thickening was reported most often [4] . 

Imaging features frequently described on abdominal
imaging of COVID-positive patients with GI symptoms are
bowel wall thickening, fluid-filled dilated colon, pneumato-
sis, pneumoperitoneum, intussusception, vascular thrombo-
sis, mesenteric ischemia, and ascites [5] . Evidence of these fea-
tures highlights the need to consider and evaluate for other
manifestations of COVID-19 such as lung parenchymal find-
ings. 

Although not completely understood, the mechanism of
gastrointestinal manifestations is likely multifactorial and
several mechanisms have been demonstrated. SARS-CoV-2
enters host cells via binding angiotensin-converting-enzyme-
2 (ACE2) receptor and serine protease TMPRSS2, which are ex-
pressed primarily in the respiratory system, but also in the
small bowel, esophagus, and colon, thus potentially the route
of direct tissue damage [3] . There has been identification of
viral nucleocapsid protein in gastric, duodenal, and rectal ep-
ithelial cells and glandular enterocytes as well as viral RNA
in stool. Histopathologic examination has visualized endothe-
lial inflammation in intestinal submucosal vessels along with
mesenteric ischemia, suggesting vascular injury. Inflamma-
tory tissue damage has also been proposed due to identifi-
cation of plasma cells, lymphocytes, and interstitial edema
within the stomach, duodenum, and rectum. Severe inflam-
mation is thought to play a role in the hypercoagulable state
seen with coronavirus disease [6] . 

Intestinal manifestations of COVID-19 include intestinal
inflammation, bowel obstruction, ileus, bowel ischemia, and
intussusception. Khader et al. present a case of colitis of the
cecum and ascending colon in a previously healthy female in-
fected with SARS-CoV-2 [7] . Similarly, Sattar et al. present two
cases of colitis, one patient with involvement of the ascending,
transverse, descending, and sigmoid colon, and the other pa-
tient with involvement of the proximal transverse colon. They
also present a unique case of a colonic ileus with air in the
bowel wall [8] . Intestinal inflammation is a common finding
in patients infected with SARS-CoV-2 who report nonspecific
abdominal pain. 

Gastrointestinal symptoms are often the presenting symp-
toms in early multisystem inflammatory syndrome in chil-
dren (MIS-C). A retrospective study performed by Sahn et al.
identified inflammatory bowel changes in 85.7% of patients
with MIS-C who underwent abdominopelvic CT or ultrasound.
These changes most frequently reflected terminal ileitis.
Mesenteric fat stranding and right lower quadrant mesen-
teric lymphadenopathy were present in 71% of patients in-
volved in the study. One patient underwent ileocolic resec-
tion due to bowel obstruction. Histopathologic examination
of the resected specimen showed significant signs of inflam-
mation. Marked transmural lymphocytic inflammation and
acute enteritis were visualized. An ileocolic mass discovered
on gross examination demonstrated coalescent lymph nodes
with necrotizing lymphadenitis. Additionally, there was in-
flammation of the mesentery, arteritis with lymphocyte and
fibrin deposition, and venous microthrombi. These findings
suggest direct inflammatory damage to the intestine [9] . 

We present a patient with mesenteric venous ischemia and
infarction due to SARS-CoV-2, a rare gastrointestinal mani-
festation that has not been well described in the literature.
O’Shea et al. evaluated the imaging manifestations of COVID-
19-associated coagulopathy. Their study found that 26% of
patients with COVID-19 who underwent imaging had imag-
ing manifestations of coagulopathy. The most common find-
ings were pulmonary embolism (PE) and arterial and ve-
nous thromboembolism; however, bowel ischemia and infarct
were present in 11% of patients with coronavirus disease-
associated coagulopathy. Three of these patients had multi-
site involvement with PE, hepatic infarction, or cerebellar
parenchymal infarction. Gastrointestinal thromboses involv-
ing the mesenteric vasculature were present in these cases
[10] . Revzin et al. also present a case of bowel ischemia due to
a large thrombus in the superior mesenteric artery [11] . Coag-
ulation abnormalities due to SARS-CoV-2 are associated with
worse outcomes [12] . While coagulopathy is a common find-
ing in patients with coronavirus disease, mesenteric venous
ischemia is an uncommon etiology for abdominal pain com-
pared to other sources, such as intestinal inflammation. 

In addition to superior mesenteric vein thrombosis, our pa-
tient was also found to have new-onset microvesicular steato-
sis with a fibrosis score of 3 out of 4 . A meta-analysis per-
formed by Mao et al. determined that patients with severe
COVID-19 were more likely to experience abdominal pain and
have abnormal liver function. They calculated a pooled preva-
lence of gastrointestinal symptoms in 15% of infected patients
and liver injury in 19% of infected patients. Commonly identi-
fied signs of liver injury were elevated ALT, elevated AST, ele-
vated total bilirubin, and decreased albumin. They report that
10% of patients with COVID-19 may present with gastroin-
testinal symptoms only and thus may receive a delayed diag-
nosis [13] . Given that patients with gastrointestinal involve-
ment have a higher tendency to develop severe disease, there
should be a high level of suspicion for COVID-19 in patients
presenting with digestive symptoms. 

Conclusions 

Mesenteric vein thrombosis is an uncommon etiology for
bowel ischemia, and our patient had a rare case of mesen-
teric venous ischemia and infarction due to infection with
SARS-CoV-2. Clinical variables poorly predict imaging mani-
festations of coagulopathy. Multisystem involvement is com-
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mon both in regards to gastrointestinal inflammation and co-
agulopathy and thus thorough evaluation may be necessary. 
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