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INTRODUCTION: The coronavirus disease 2019 (COVID-19) affects mainly the respiratory system, other
organs may be involved, usually due to coagulation disturbances that lead to a high rate of thrombotic
complications.

CASE PRESENTATION: The first patient is 45 years-old who has been exposed to SARS CoV-2. Upon admis-
sion due to acute abdomen evidence surgery is performed in which an intestinal resection with an
adequate post-surgical evolution takes place so the patient is discharged after 4 days with a prescription

’ég{/";’gt‘g for oral anticoagulants. The second one is 42 years-old and has comorbidities. The patient is admitted
SARS-CoV-2 upon evidence of COVID-19, after showing signs of vein mesenteric ischemia in a CT scan surgery is
Mesenteric ischemia performed, however the patient dies 24 h after the intervention.

Thrombosis DISCUSSION: Within severe cases of patients with COVID-19 the incidence of a symptomatology or

gastrointestinal complications is high (39-73.8%). Thromboprophylaxis is recommended to all patients
admitted for COVID-19, starting with heparin of low molecular weight as prophylaxis, as well as contin-
uing with oral anticoagulants after being discharged.

CONCLUSION: Despite the fact that knowledge of the disease is rapidly advancing, all available treat-
ments are still nonspecific to SARS-CoV-2 and the optimal management of COVID-19 remains unclear.
An unexplained clinical picture should raise the suspicion for rare conditions such as mesenteric throm-
bosis. Adequate prophylactic measures should be implemented both during hospitalization and after

discharge.

© 2020 The Author(s). Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic, caused by
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2), has spread over more than 200 countries worldwide. Although
this disease affects mainly the respiratory system, other organs
may be involved, usually due to coagulation disturbances that lead
to a high rate of thrombotic complications. In this regard, deep
vein thrombosis has been reported in up to 25-50% of COVID-19
patients requiring intensive care, with mortality rates being as high
as 30-40%. Although less frequent, other thrombotic events such
as intestinal, cerebral, and peripheral limb thrombosis have been
reported, usually in critical patients [1-3].

Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute
respiratory syndrome coronavirus 2; RT-PCR, real-time polymerase chain reaction;
ACE2, angiotensin-converting enzyme 2.
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The prothrombotic effects of the virus may be directly related
to its structure. It is known that the membrane of SARS-CoV-2
contains a Spike protein (protein S) which binds to the angiotensin-
converting enzyme 2 (ACE2) receptor located on the membrane
of host cells. ACE2 is most abundant in the lungs, intestine, oral
mucosa, liver, and endothelium [4-7]. The binding of SARS-CoV-
2 to ACE2 reduces the degradation of angiotensin II, which in
turn stimulates the production of IL-6 and promotes a cytokine
storm. Moreover, it has been shown that angiotensin Il induces the
expression of tissue factor and plasminogen activator inhibitor-1
by endothelial cells, leading to a hypercoagulable state [6]. The his-
tology of the small intestine secondary to a mesenteric thrombosis
revealed a prominent endothelitis of the submucosa with an evi-
dence of direct viral infection of the endothelial cells as well as
diffuse endothelial swelling with mononuclear cell infiltrate. It is
believed that there is an activation of alternate and lectin com-
plement pathways (C5b-9 [membrane attack complex], C4d, and
mannose-binding protein-associated serine protease 2 [MASP2]),
which injures the endothelial cells [8]. Finally, SARS-CoV-2 infec-
tion is associated with increases in levels of not only angiotensin
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but also other prothrombotic proteins such as tissue factor, factor
VIII, von Willebrand factor, and plasminogen activation inhibitor-1
[2,8-10].

Concerning intestinal damage, the prothrombotic effects of
the virus rise the incidence of mesenteric ischemia from a mere
0.09-0.2% in the general population to 1.9-3.8% in patients with
COVID-19 [11,12]. Furthermore, complement activation through
the alternative and lectin pathways results in endothelial injury
and arteriolar thrombosis [4-6,10,13,14]. Hence, it is believed than
microvascular changes, rather than major embolic events, play a
central role in intestinal damage. However, as we show in this
case report, large-vessel events (both thrombotic and embolic) can
occur; it is important to note that venous thromboembolic compli-
cations are generally more common than arterial thrombosis [3,4].
Finally, patients with severe COVID-19 and hemodynamic insta-
bility or shock are at risk of suffering non-occlusive mesenteric
ischemia [6].

This article discusses two cases of COVID-19 who presented with
acute mesenteric thrombosis and required urgent surgical inter-
vention. This work has been reported in line with the SCARE criteria
[15].

2. Presentation of cases
2.1. Case 1

A 45-year-old man with a history of untreated vitiligo presented
to the emergency room with severe mesogastric pain that had
started 48 h earlier without a clear trigger. The pain was colic in
nature, worsened with movements, radiated to both iliac fossa, and
had an intensity of 10/10. Nausea and diaphoresis were present
and prompted admission. The patient had been exposed to SARS-
CoV-2 14 days prior to admission, and subsequently had presented
dyspnea, fever, and adynamia, with no hypoxia. COVID-19 was con-
firmed with a positive real-time polymerase chain reaction (RT-PCR
test) for SARS-CoV-2.

Physical examination revealed normal oxygen saturation, dif-
fuse abdominal pain that worsened with deep palpation of the right
iliac fossa, positive appendicular cutoff points, positive superior and
medium urethral points, and a negative Giordano sign.

Laboratory results upon admission showed leukocytosis with
neutrophilia (16.4 x 103/uL white blood cells, neutrophils 86%),
thrombocytosis (685,000/wL), hypercholesterolemia (214 mg/dL),
hypertriglyceridemia (523 mg/dL), and elevated acute phase reac-
tants (D-dimer 1450 mcg/L, ferritin 970 ng/mL, and C-reactive
protein 367 mg/L). The liver function tests, serum electrolytes,
and clotting time tests were within normal parameters except
for an elevated fibrinogen level (579 mg/dL). The urine test was
abnormal (cloudy appearance, pH 6.5, protein 100, and abundant
bacteria).

A chest radiograph (Image 1) showed bilateral parahiliar
linear streaking of basal predominance, ground-glass opaci-
ties, and scarce consolidations with air bronchograms of left
predominance.

Considering acute appendicitis as a likely diagnosis (he scored
high on scales used in suspected acute appendicitis such as
Alvarado, Ripasa, and Appendicitis Inflammatory Response Scores),
the patient was transferred to the operative room. Exploratory
laparotomy revealed hemoperitoneum and a necrotic bowel loop
located 30 cm proximal to the ileocecal valve. An intestinal resec-
tion with entero-enteral anastomosis was performed.

The patient was transferred to postoperative care where he
received therapeutic doses of enoxaparin (1 mg/kg BID), started
a liquid diet on the next day, and resumed normal diet and
intestinal transit within 48 h after surgery. Repeat acute phase
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Image 1. Simple x-ray scan.

Image 2. Abdominopelvic angiography with 3D reconstruction.

reactant measurements revealed a ferritin level of 1480 ng/mL,
C-reactive protein of 90.4 mg/L, and leukocytes count within nor-
mal values. High-resolution chest and abdominal CT scans showed
secondary lung involvement attributed to SARS-CoV-2, evidence of
superior mesenteric ischemia of a likely thrombotic etiology with
partial rechanneling through the middle colic artery, and hypoxic-
ischemic changes in the distal ileum and the cecum (Images 2 and
3).

Four days after surgery, both abdominal and lung involvements
had improved considerably and the patient was discharged with
rivaroxaban 10 mg every 24 h for 6 months.
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Image 3. Computed CT scan with a transversal plane where the likely thrombus in the superior mesenteric artery is visible.

2.2. Case?2

A 42-year-old woman with a history of extreme obesity (BMI
62.4 kg/m?) and a ventriculoperitoneal shunt due to a partially
resected craniopharyngioma in 2012 started 48 h prior to admis-
sion with spontaneous colic abdominal pain. The pain was located
in the epigastrium, had a maximal intensity, did not radiate, and
was associated with a difficulty with passing gases and a week-
long constipation. On the next two days, she developed dyspnea
that prompted a visit to the emergency service; she was then
admitted to the pulmonology department as a suspected case of
COVID-19.

On physical examination, the oxygen saturation ranged from
80% to 91% with oxygen delivery through a nasal cannula at 3 L/min.
The abdomen was distended, depressible, and painful to deep pal-
pation in the epigastrium and mesogastrium, with no evidence of
peritoneal irritation. Upon rectal examination, rectorrhagia was
evident; the tone was adequate and the ampulla empty. Grade 3
hemorrhoidal disease was identified.

Blood analysis showed leukocytosis with neutrophilia (18.8 x
103/uL white blood cells, 83.5% neutrophils), asymptomatic hyper-
natremia (150.5 mEq/L), an elevated C-reactive protein (239 mg/L),
and normal kidney and liver function tests and procalcitonin levels.
A prolonged prothrombin time (15.8 s) and elevated INR (1.4) were
observed; fibrinogen levels were within normal values (338 mg/dl),
while D-dimer levels were significantly elevated (14,407 mcg/L).

Conservative management for intestinal obstruction was ini-
tiated and 1000 ml per day of intestinal material were obtained
through the nasogastric tube. Results of a SARS-CoV-2 RT-PCR test
performed on the third day of admission were negative. A CT scan
showed a mild atypical pneumonia highly suggestive of COVID-
19 (Image 4). Abdominal findings included ileum, wall edema and
perfusion alterations due to stress, absence of a defined transition
zone, and peritoneal fat stripes. Considering the high sensitivity
and specificity of the pulmonary findings, the patient was assumed
as having COVID-19 and a new SARS-CoV-2 RT-PCR test was sched-
uled in 7 days.

On day 7, partial intestinal obstruction persisted and fever
developed. Blood and urine samples were taken for cultures and
empiric antibiotic therapy initiated. Three days later, an extended-
spectrum beta-lactamase-producing Escherichia coli was isolated
in urine cultures and therapy was switched to ertapenem. A repeat
abdominal CT scan revealed thrombosis of the portal and mesen-
teric veins and an abdominopelvic collection in the mesentery, 831
ml in volume, containing gas (Image 5).

An urgent exploratory laparotomy was performed which found
fecal peritonitis, necrosis of the epiploon, and a jejunal perforation
involving 40% of the circumference, located 20-30 cm distal to the
angle of Treitz. Loop resection, entero-enteral manual anastomosis,
partial omentectomy, and cavity wash were performed.

The patient was transferred to the intensive care unit due to
septic shock with renal, cardiovascular, and respiratory failure, and
died 24 h later.

3. Discussion

Since the onset of the SARS-CoV-2 pandemic, many extra-
pulmonary complications have been described and surgical ones
are not an exception. Thrombotic events seem to play a cen-
tral role in systemic involvement. Risk factors associated with
thrombotic complications in SARS-CoV-2 infection include male
gender, hypertension, cardiovascular disease, obesity, and pro-
longed immobilization [2,4,9,10].

Gastrointestinal manifestations in patients with COVID-19 are
usually nonspecific and include nausea, emesis, and diarrhea. Con-
sidering that chest CT scans are frequently performed in COVID-19
patients, it might be reasonable to extend them to the abdomen,
specifically in patients who present with abdominal pain or have
an unfavorable disease course [16]. As was evidenced in case 2,
changes in chest and abdomen CT scans may precede RT-PCR posi-
tivity. Given that the sensitivity of RT-PCR is between 42% and 71%,
a negative test can become positive within 4 days in a patient with
COVID-19.0On the other hand, the sensitivity and specificity of CT for

411



R.M. Rodriguez-Nakamuraetal.

CASE REPORT - OPEN ACCESS

International Journal of Surgery Case Reports 76 (2020) 409-414

Image 4. Chest CT scan from a coronal plane with lung window.

Image 5. Abdominal CT scan from a transversal plane.

the diagnosis of COVID-19 are 60%-98% and 25-53%, respectively
[17].

Among seriously ill patients with COVID-19, the inci-
dence of gastrointestinal symptoms or complications is high
(39-73.8%) [11,12]. Approximately 57% of patients show abnormal
abdominopelvic tomographic findings, with 18% being attributable
to a hypercoagulability state [18].

Thromboprophylaxis with low-molecular-weight heparin is
recommended for all hospitalized patients with COVID-19. The rec-
ommended dosages are 40 mg daily in patients with a creatinine

clearance >30 mL/min, and 30 mg daily in patients with 15-30
mL/min; unfractionated heparin is recommended when the cre-
atinine clearance is <15 mL/min [1,2,4,9,10,16,19]. Patients with
COVID-19 who require intensive care are considered to be at high-
est risk of thrombotic complications and death, and for this reason
they require higher doses of anticoagulants. Similarly, in patients
with BMIs of >40 kg/m?, it is recommended to increase the dose by
30% 10]. Patients with preexisting or persistent risk factors should
receive anticoagulants for at least three months after hospital dis-
charge and undergo periodic monitoring of clotting time, platelet
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counts, and D-dimer levels. An alternative for ambulatory treat-
ment of patients at high risk is rivaroxaban at 10 mg daily for
31-39 days or betrixaban 160 mg as the initial dose and 80 mg
daily thereafter for 35-42 days [7,10].

Finally, as many patients with abdominal complications will
likely undergo surgical interventions, it is worth mentioning that
patients with SARS-CoV-2 infection have a higher risk of postoper-
ative death than patients who are not infected. A study has shown
that the postoperative mortality rates in this group of patients
are 23.8% within 30 days, 18.9% in elective surgeries, 25.6% in
emergency surgeries, 16.3% in minor surgeries, and 26.9% in major
surgeries. The most affected patients were those who presented
pulmonary involvement, who represented half of all cases [20].

4. Conclusion

In this article, we described the cases of two patients with
COVID-19 who presented with intestinal thrombotic complications
earlyin the course of the disease. The first case, having no significant
comorbidities and a mild COVID-19, had a favorable postopera-
tive course. Contrarily, the second patient suffered from important
comorbidities that were determinant to a poor outcome within 24
h after surgical intervention.

Despite the fact that knowledge of the disease is rapidly advanc-
ing, all available treatments are still nonspecific to SARS-CoV-2
and the optimal management of COVID-19 remains unclear. Con-
sidering that thrombotic complications seem to account for a
significant number of complications and deaths, an unexplained
clinical picture should raise the suspicion for rare conditions such
as mesenteric thrombosis. Moreover, performing clotting tests and
imaging studies in a timely manner should resultin an early diagno-
sisand improved chances of survival. Finally, adequate prophylactic
measures should be implemented both during hospitalization and
after discharge.
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