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Superior Mesenteric Artery Thrombosis in a Patient with
COVID-19: A Unique Presentation
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ABSTRACT
Coronavirus disease-2019 (COVID-19) characteristics and clinical spectrum are currently evolving with the collaboration of clini-
cians.Arterial thromboembolic events due to COVID-19 are extremely rare; and all reported cases so far were of ischemic
strokes and pulmonary embolism. In this case report,we present a case of superior mesenteric artery (SMA) thrombosis in a
patient  of  COVID-19  pneumonia.  To  our  knowledge,  this  is  the  first  case  that  demonstrates  acute  mesenteric  ischemia  in  a
patient with COVID-19 pneumonia.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) emerged from China
in December 2019, but quickly spread throughout the world;
and World Health Organisation (WHO) declared the infection as
a global pandemic on 11th March, 2020. The disease has infected
more than two million people currently and caused more than
120,000 deaths, worldwide.1 The disease course tends to begin
with  fever,  persistent  dry  cough,  tiredness,  myalgia  and
difficulty in breathing. However, many other symptoms have-
been identified including headache, chest pain, loss of taste and
smell sensation, and diarrhea.2 An unexpected course of this
disease includes thrombosis-related complications, which have
been identified in patients with COVID-19, especially in inten-
sive care unit (ICU) patients. After the detection of these throm-
bosis  events,  thromboprophylaxis  is  a  main  component  of
COVID-19 treatment,  in  addition  to  other  antiviral  and anti-
malarial  medications.  The  thrombotic  events  are  important
cause of death in patients with COVID-19.3

There are reports in the literature about venous thromboem-
bolism  and  recommendations  on  thromboprophylaxis.
However,  reported  arterial  thrombosis  events  in  COVID-19
cases are rare; and those reported cases were all of ischemic
strokes and pulmonary embolism.4,5
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Systemic  arterial  thrombosis  events,  besides  intracranial
involvement, have not been reported in the literature.

Herein, we report a case of superior mesenteric artery (SMA)
thrombosis in a patient admitted dueto COVID-19 pneumonia.
To our knowledge, this is the first case of extracranial artery
thrombosis in a patient with COVID-19, which involved SMA.

CASE REPORT

An  82-year  female  patient  was  admitted  to  the  Emergency
Department with fever and persistent cough. On physical exami-
nation, temperature of the patient was 38.2°C, heart and respi-
ration rates were 72 beats and 26 breaths per minute, respec-
tively. Blood pressure was 100/70 mmHg. The patient had a
history of atrial fibrillation (AF) for over 4 years, chronic kidney
disease (CKD) and hypertension. Current medications of the
patient  for  the  treatment  of  AF  with  accompanying  CKD
included  enoxaparin  (0.4  cc,  twice  daily,  subcutaneously)  ,
amlodipine (5 mg, twice daily)  and metoprolol  (50 mg, four
times daily). Complete blood count and biochemical analysis
were obtained. Due to the current ongoing pandemic, COVID-19
was suspected and real-time reverse transcriptase-polymerase
chain reaction (rRT-PCR) test was performed onnasopharyn-
geal swab. A chest computerised tomography (CT) scan was
obtained, due to old age and presence of  multiple comorbidi-
ties. The CT scan revealed widespread bilateral ground-glass
opacities (GGOs), predominantly in lower lobes with peripheral
distribution (Figure 1). The patient was admitted to the inpa-
tient COVID-19 ward with a presumptive diagnosis of COVID-19
pneumonia. Appropriate treatment with hydroxychloroquine,
oseltamivir and ceftriaxone was started. The rRT-PCR results
confirmed COVID-19infection. Enoxaparin administration was
continued, due to ongoing AF and increased risk of thromboem-
bolic events in COVID-19 patients.
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Figure 1: Axial CT of chest. Widespread ground-glass opacities are seen in
peripheral distribution; accompanying pleural effusion is also present.

Figure 2: Contrast-enhanced CT scan of abdomen. A. Small bowel loops
are dilated and submucosal air is seen in the non-dependent portion of
the bowel walls. Air is also identified in mesenteric vessels (arrows). B.
Proximal segment of the superior mesenteric artery  is shown with arrow.
There is contrast noted in the lumen (arrow). C. Linear structures with air
inside are seen in the periphery of the liver which represents portal
venous gas (red circle). D. Distal segment of the superior mesenteric
artery  is  shown  with  luminal  narrowing  by  intramural  thrombosis
(arrow).

On the 3rd day of admission, sudden-onset abdominal pain and
distention were reported by the patient. Laboratory investiga-
tions  showed  leukocytosis  (WBC:14.8×109/L),  lymphopenia
(0.87×109/L)  and  increased  lactate  (5.1  mmol/L),  D-dimer
(1600 ng/mL) and C-reactive protein (196 mg/L). On physical
examination,  generalised  peritoneal  irritation  signs  were
detected and a contrast enhanced CT scan of the abdomen was
performed, to rule out possible causes of acute abdomen. On CT
examination,  small  bowel  segments  were  distended  with
diffuse submucosal pneumatosis (Figures 2A, 2B) and portome-
senteric venous gas (Figure 2C). SMA thrombosis was identified
(Figure  2D).  Meanwhile,  bedside  echocardiography  was
performed to exclude atrial thrombus; and nothing remarkable
was observed except for mild cardiomegaly.

Aggressive fluid resuscitation was initiated and the patient and
her family were informed about the necessity of exploratory
laparotomy.  However, the patient developed cardiopulmonary
arrest during preparation for surgery in the ward and did not
respond  to  appropriate  cardiopulmonary  resuscitation
attempts.

DISCUSSION

COVID-19 has become a worldwide problem, affecting every
country on Earth.1 As healthcare workers and radiologists, our
perspective on this disease is currently evolving with the collab-
oration of many radiologists across the world. Interpretation
and  reporting  of  thoracic  imaging  in  COVID-19  patients  are
evolving and being continuously updated, as more cases are
being followed, treated and reported. The COVID-19 primarily
affects lungs; however, systemic thromboembolic events are
increasingly recognised among COVID-19 cases. These events
include pulmonary embolism, deep vein thrombosis of the leg,
catheter-related thrombotic events and ischemic strokes.6 As
radiologists, we should be aware of probability of these events
in COVID-19 patients and evaluate the performed imagings,
accordingly.

In patients with COVID-19, CT imaging of the thorax is the main
diagnostic tool to evaluate the extent of the disease in lung
parenchyma, especially in elderly patients and patients with
certain comorbidities. Additional imaging methods are consid-
ered  in  patients  with  other  symptoms  including  persistent
headache, abdominal pain, upper or lower extremity pain and
swelling in extremities, which may be related to thromboem-
bolic events. These imagings vary according to the site of the
symptoms.  However,  asymptomatic  minor  thromboembolic
events may go unrecognised and the rate of these events might
be higher than reported. Additionally, critically ill patients, who
require ventilation support, are admitted to ICU and followed
under  strict  quarantine  measures.  Thus,  when  thrombotic
events are suspected, obtaining new imagings like CT is espe-
cially difficult in this patient group.  Klok et al. have reported
their experience on thrombotic events in COVID-19 cases, in a
recently published article.4 They have reported the results of
184 patients with COVID-19, who were being followed in ICU.
They detected 28 venous and 3 arterial thrombotic events in
these patients. Venous thrombotic events were mainly pulmo-
nary embolism and all arterial events were ischemic strokes.
They also stated the possible underestimation of thromboem-
bolic events in this patient group, due to diminished access to
imaging methods, due to strict quarantine measures.4 Among
COVID-19 patients, increased levels of d-dimers and changes in
coagulation markers like prothrombin time are an important
sign of increased likelihood of thromboembolic events. Zhou et
al. reported their case series in Wuhan, China and detected
increased coagulopathy  in  19% of  their  patients.5  However,
specific thromboembolic events related to this increased coagu-
lopathy were not reported.

SMA is  the major  arterial  supply for  the small  intestine and
ascending colon. Thus, thrombosis of SMA is a fatal pathology,
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which bears a high risk of  morbidity and mortality.  Patients
commonly present with severe abdominal pain and nausea,
vomiting and diarrhea may also accompany this finding.7  CT
angiography is the gold standard for diagnosis and has a sensi-
tivity  of  96% and  specificity  of  94% in  detecting  acute  and
chronic  forms  of  mesenteric  ischemia.8  Bowel  wall  hypoen-
hancement, dilation, thickening, mesenteric edema, pneuma-
tosis, free intraperitoneal air, and air in portal venous system
are possible findings that can be observed in CT angiography
scan.8 When diagnosed, patients need immediate intervention
with  aggressive  fluid  resuscitation,  anticoagulation  medica-
tions and laparotomy, if peritoneal irritation signs are present.
The intervention likely involves bowel resection and anasto-
mosis, which may require creation of ostomies. Even if diag-
nosed and intervened early, the pathology itself  bears a high
risk of mortality.9

The occlusion of SMA can occur either as a thrombotic occlusion
of the vessel by a pre-existing underlying pathology or occlu-
sion of the vessel by an embolus from a distant source.10 SMA
thrombosis occurs at the narrowing zones of the vessels. The
cause of arterial lumen narrowing is most commonly due to
atherosclerosis.  The  emboli  generally  originate  from  a
thrombus located in the heart. Thrombi originating from the
heart are associated with atrial arrhythmias, valvular disease,
ventricular dilatation and myocardial infarction. Major accom-
panying factors predisposing to thrombosis are dehydration,
hypercoagulable state and decreased cardiac output. 10 In this
case,the  patient  was  on  anticoagulation  regimen  due  to
ongoing  AF.  However,  normal  bedside  echocardiography,
increased  D-dimer  levels,  and  acute  onset  of  the  gastroin-
testinal symptoms after hospitalization for COVID-19 infection
strengthen the possibility of arterial thrombosis as a complica-
tion of COVID-19 infection rather than embolism from heart.
Unfortunately, as no autopsy was performed after the sudden
death of the patient, we were unable to clearly demonstrate the
origin of SMA thrombosis. In any case, we believe that clinicians
should  be  aware  of  thrombosis-related  complications  in
COVID-19 patients.

In  conclusion,  increased  likelihood  of  thrombotic  events  in
patients with COVID-19 can cause fatal  complications. Even
though the likelihood of venous thrombosis is higher, arterial
thrombosis is possible and should be kept in mind by the physi-
cians who are dealing with patients with COVID-19.
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