American
Journal
of

Case

Reports

Received: 2020.05.07
Accepted: 2020.06.04
Available online: 2020.07.20
Published: 2020.07.29

Authors’ Contribution: ABEF
Study Design A E
Data Collection B
Statistical Analysis C E
Data Interpretation D E
Manuscript Preparation E EG
Literature Search F
EG

Funds Collection G

Corresponding Author:
Conflict of interest:

e-ISSN 1941-5923
© Am ) Case Rep, 2020; 21: €925753
DOI: 10.12659/AJCR.925753

Superior Mesenteric Artery Thrombosis and
Acute Intestinal Ischemia as a Consequence of
COVID-19 Infection

Szeya Cheung
Joseph C. Quiwa
Ajish Pillai

NY, US.A.
2 Department of Internal Medicine, Division of Gastroenterology, Long Island
Community Hospital, Patchogue, NY, US.A.

Chuks Onwu 3 Department of General Surgery, Long Island Community Hospital, Patchogue,
Zubin J. Tharayil NY, USA.
Ravi Gupta

Szeya Cheung, e-mail: scheung@LICommunityHospital.org
None declared

Patient:
Final Diagnosis:

Symptoms:
Medication:
Clinical Procedure:

Specialty:

Objective:
Background:

Case Report:

Conclusions:

MeSH Keywords:

Full-text PDF:

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Male, 55-year-old

Acute intestinal infarction ¢« COVID provoked thromboembolism ¢

superior mesenteric artery thrombosis

Abdominal pain ¢ diarrhea ¢ nausea

Exploratory laparotomy ¢ primary anastomosis ¢ small bowel resection ¢ thromboembolectomy
Gastroenterology and Hepatology ¢ General and Internal Medicine ¢ Surgery

Unusual clinical course

The novel COVID-19 disease caused by the SARS-CoV-2 virus is a highly infectious disease that originated in
Wuhan, China, and has rapidly spread throughout the world. In addition to respiratory complications, the vi-
rus has also been implicated in damage to other organ systems as well as coagulopathy. The present report
describes the first presumptive case of COVID-19-associated acute superior mesenteric artery thrombosis and
acute intestinal ischemia.

A 55-year old man presented to the emergency department with nausea, generalized abdominal pain and diar-
rhea; he denied having a fever or any respiratory symptoms. Computed tomography (CT) of the abdomen and
pelvis revealed bilateral pulmonary ground-glass opacities. He tested positive for SARS-CoV-2, and was treat-
ed with hydroxychloroquine, azithromycin and ceftriaxone, and was discharged home after five days of inpa-
tient treatment. One week later, the patient returned with recurrent nausea, vomiting and worsening diffuse
abdominal pain. A CT scan of the abdomen showed a 1.6-cm clot, causing high grade narrowing of the proxi-
mal superior mesenteric artery and bowel ischemia. The patient emergently underwent exploratory laparotomy,
thromboembolectomy and resection of the ischemic small bowel. A post-operative complete hypercoagulable
workup was unrevealing.

Despite the absence of respiratory symptoms, patients infected with SARS-CoV-2 may show atypical presen-
tations, such as gastrointestinal symptoms. Clinicians managing patients with suspected or confirmed SARS-
CoV-2 infection during the COVID-19 pandemic should monitor these patients for potential complications that
may arise from this disease.

Blood Coagulation ¢ COVID-19 ¢ Embolism and Thrombosis ¢ SARS Virus ¢ Thrombophilia
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Background

The novel 2019 coronavirus disease (COVID-19), which is caused
by infection with the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), was first reported in Wuhan, China, in
December 2019 [1]. Since that time, the COVID-19 pandemic
has spread rapidly around the world in an exponential fashion
and has caused many deaths [1]. Although efforts to recognize
and manage SARS-CoV-2 infections have focused primarily on
respiratory complications, some patients with COVID-19 infec-
tion may experience gastrointestinal manifestation of this dis-
ease [2-4]. The present report describes a patient with COVID-
19-associated acute mesentery artery thrombosis and acute
intestinal ischemia, a presumptive late complication of SARS-
CoV-2 infection.

Case Report

A 55-year-old man with a medical history of hypertension pre-
sented to the emergency department with a 4-day history of
nausea, generalized abdominal pain and diarrhea. The patient
denied fever, cough, shortness of breath, vomiting, hematoche-
zia, melena, pain in response to food intake or similar symp-
toms in the past. Initial vital signs were significant for a rectal
temperature of 38.4°C and an oxygen saturation of 87% on
room air. The patient was administered three liters of supple-
mental oxygen via nasal cannula, which improved his oxygen
saturation to 100%. A physical examination revealed scattered
rhonchi on bilateral lower lung fields; a soft abdomen with mild
generalized tenderness on deep palpation, but no guarding or
rebound tenderness. Initial laboratory testing was significant
for a platelet count of 10°x10°/L and a D-dimer concentration
of 3.4 nmol/L. A chest radiograph showed right basilar infil-
trate. Computed tomography (CT) of the abdomen and pelvis
with intravenous (IV) and oral contrast showed ground glass
opacity in the middle lobe of the right lung, both lower lobes
and the peripheral lateral lingual, with distribution suggestive
of COVID-19 pneumonitis. His gastrointestinal system showed
no acute findings, including changes associated with obstruc-
tion or inflammatory disease. The patient was subsequently
placed on airborne isolation in a negative pressure room. A real-
time reverse transcriptase-polymerase chain reaction (RT-PCR)
test of a nasopharyngeal swab specimen using the Roche fully
automated COBAS® 6800 System, authorized by the Food and
Drug Administration (FDA), showed that the patient was pos-
itive for SARS-CoV-2 nucleic acid, confirming the diagnosis of
COVID-19. Testing was negative for influenza A and B viruses.
In accordance with the COVID-19 treatment protocol of our
hospital, the patient was started on treatment with hydroxy-
chloroquine, azithromycin and ceftriaxone. A stool sample was
negative for Clostridium difficile. After 5 days of inpatient treat-
ment, the patient reported resolution of his diarrhea; however,
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he continued to experience mild diffuse abdominal pain. An ab-
dominal radiograph yielded negative findings. The patient had
an uncomplicated inpatient course and was discharged home
and instructed to take cefpodoxime for two additional days
and to self-isolate for 2 weeks.

One week following his discharge from the hospital, the patient
returned to the emergency department with recurrent nausea
and vomiting and worsening generalized abdominal pain. He
was placed on airborne isolation due to his recent diagnosis
of COVID-19 pneumonia. A physical examination found that
his vital signs were significant for sinus tachycardia and tachy-
pnea. In addition, generalized abdominal tenderness was ob-
served on light palpation, along with guarding and hypoactive
bowel sounds. Initial laboratory studies were significant for a
white blood cell (WBC) count of 12.46x10°/L and a serum lactic
acid concentration of 0.68 mmol/L. A CT scan of the abdomen
and pelvis with IV contrast showed the development of a low
density clot, 1.6 cm in length, causing high grade narrowing of
the proximal superior mesenteric artery (SMA). Multifocal al-
veolar opacities were also observed in the lung bases. The pa-
tient was started on anticoagulation with continuous heparin
infusion. After consultation with the general surgery and vas-
cular surgery departments, the patient underwent an emer-
gency exploratory laparotomy and SMA thromboembolectomy.
Eight inches of necrotic small bowel were resected, followed
by primary anastomosis. The patient tolerated the procedure
well. Eight hours after the procedure the continuous heparin
infusion was resumed, and the patient remained in the surgi-
cal unit for post-operative care. A complete hypercoagulable
workup, which included measurements of protein C, protein S
and anti-thrombin, yielded negative findings.

Discussion

SARS-CoV-2 infection primarily targets the lungs, causing
pneumonia. Common symptoms at presentation include fe-
ver, cough and shortness of breath. In the absence of respira-
tory symptoms, however, patients may present atypically, as
did the patient in the present study. The virus and COVID-19
disease do not only affect the lungs but can also damage
other organ systems, as well as causing coagulopathy [5-7].
COVID-19 may represent a transient hypercoagulable state,
resulting in the potential development of vascular thrombo-
embolic events, such as deep vein thrombosis and pulmo-
nary embolism. Although the exact pathogenesis of COVID-
19-associated hypercoagulopathy remains unclear, elevated
D-dimer levels and coagulation abnormalities have been con-
sistently reported in COVID-19 patients [8-11]. For example,
clinically significant coagulopathy, multiple cerebral infarcts,
and the presence of antiphospholipid antibodies have been
reported in three patients with confirmed COVID-19 who were
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admitted to an intensive care unit in China, findings suggest-
ing COVID-19 related hypercoagulability [12]. The patient de-
scribed in this report, who had a recent SARS-CoV-2 infection,
had been newly diagnosed with acute mesenteric thrombosis
and acute intestinal ischemia. The absence of major predis-
posing factors for thromboembolic formation in this patient
suggested a causal relationship between COVID-19 and hyper-
coagulability, a potentially devastating consequence of the dis-
ease that remains incompletely understood.

Coagulopathy and elevated D-dimer levels at the time of hos-
pital admission for COVID-19 have been associated with a poor
clinical course and a higher inpatient mortality rate [13,14].
Management of COVID-19 hypercoagulopathy can be chal-
lenging, due to the acuteness of the illness and the dearth of
high-quality studies that could guide prevention or treatment
of the thromboembolic complications of the disease. A general
approach has been recommended for all in-hospital COVID-19
patients presenting with coagulopathy. These interventions
should include pharmacological thromboprophylaxis, prefer-
ably with intravenous unfractionated heparin or low molec-
ular weight heparin (LMWH), unless contraindicated [13-15].

References:

—_

. Coronavirus disease (COVID-19) Pandemic. Geneva: World Health
Organization, April 13, 2020. (http://www.who.int/emergencies/diseases/
novel-coronavirus-2019)

N

. Li Q Guan X, Wu P et al: Early transmission dynamics in Wuhan, China, of
novel coronavirus-infected pneumonia. N Engl ) Med, 2020; 382: 1199-207

w

. Fu L, Wang B, Yuan T et al: Clinical characteristics of coronavirus disease
2019 (COVID-19) in China: A systemic review and meta-analysis. ) Infect,
2020; 80: 656-65

. Cheung KS, Hung IFN, Chan PPY et al: Gastrointestinal manifestations of
SARS-CoV-2 infection and virus load in fecal samples from the Hong Kong
cohort: Systematic review and meta-analysis. Gastroenterology, 2020 [Online
ahead of print]

S

S,

. Poyiadji N, Shahin G, Noujaim D et al: COVID-19-associated acute hemor-
rhagic necrotizing encephalopathy: CT and MRI features. Radiology, 2020
[Online ahead of print]

. Kim IC, Kim JY, Kim HA, Han Sl: COVID-19-related myocarditis in a 21-year-
old female patient. Eur Heart ), 2020; 41: 1859

7. Fan Z, Chen L, Li ) et al: Clinical features of COVID-19-related liver function-
al abnormality. Clin Gastroenterol Hepatol, 2020; 18: 1561-66

. Amgalan A, Othman M: Exploring possible mechanisms for COVID-19 in-

duced thrombocytopenia: Unanswered questions. J Thromb Haemost, 2020;
18: 1514-16

[=))

=)

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€925753-3

Doses should be based on coagulation activity and organ func-
tion, with larger doses considered for overweight and obese
patients [15]. Management of COVID-19 patients should in-
clude regular monitoring of a coagulation panel, as well as
platelet counts and D-dimer levels, as these parameters can
be helpful in determining prognosis and titering dosages of
anticoagulation agents in these patients [13-15].

Conclusions

Thromboembolic complications of COVID-19 are important, as
coagulation dysfunction is one of the major causes of death
in patients with severe COVID-19 infection [15,16]. Clinicians
managing patients with suspected or confirmed SARS-CoV-2
infection during COVID-19 pandemic should monitor these pa-
tients for potential late complications, as delayed diagnosis can
lead to increased patient morbidity and mortality.
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