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ABSTRACT

Received:

Acute mesenteric circulatory disorder belongs to the most serious diseases of the
abdominal cavity. Being an emergency condition, it is associated with high mortality.
Coronavirus infection is an anthroponotic disease in the group of acute respiratory
infections, is characterized by damage to the upper respiratory tract, severe intoxication,
coagulopathy and in severe cases - multiple organ failure. The aim of the work was to
analyze the results of the diagnostics and treatment of mesenteric vascular thrombosis
in patients with COVID-19. We have studied the results of diagnostics and treatment of
13 patients (9 males and 4 females) with acute mesenteric thrombosis and COVID-19.
We have analyzed patients’ complaints and the clinical picture of the disease, as well
as performed general medical examination (routine blood and urine tests, biochemical
parameters, coagulogram), X-ray examination of abdominal and thoracic cavities,
computed tomography / angiography of abdominal organs, diagnostic laparoscopy,
diagnostic mini-laparotomy and laparotomy. The symptoms of the disease include nausea,
vomiting, abdominal pain, diarrhea, fever, cough, shortness of breath and belching. The
disease was diagnosed by contrast computed tomography. Four patients developed
simultaneous thrombosis - stroke, thrombosis of the portal and mesenteric veins, splenic
and renal infarction, thrombosis of the superior mesenteric and portal veins. Six patients
have been suffering from underlying health conditions, 7 patients - had none. Ten patients
underwent surgery (laparotomy with resection of the nonviable intestine), 3 - received
conservative treatment (heparin therapy). Six patients died (4 out of 10 - during surgery
and 2 out of 3 - during conservative treatment). Postoperative mortality was 40%.
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Introduction
Acute mesenteric thrombosis belongs to the most severe
disorders of the abdominal cavity. Its mortality reaches 95-97%
[1]. According to the European Society for Vascular Surgery (ESVS),
in 2017 100% of non-operated patients and 80-90% of operated
patients died. The reasons for such high mortality are the rapid
irreversible changes in the intestinal wall, unclear clinical symptoms
of the disease, resulting in late diagnosis and surgery, most often
being palliative [2,3]. Mesenteric circulatory disorders can be
both acute and chronic. While the acute course is accompanied by
intestinal infarction with necrosis, chronic one causes functional
disorders without necrotic changes in the intestinal wall. According
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to ESVS, 2017, the occurrence of acute mesenteric circulatory
disorders ranges from 0.2 to 0.3 per 10,000 population per year
and more often (almost twice) such disorders occur in women over
60. The sources of embolism of mesenteric vessels are intracardiac
thrombi or thrombotic vegetations on the heart valves (in heart
failures, cardiosclerosis, endocarditis, myocardial infarction,
aortic aneurysm and aortic thrombosis) [4]. When it comes to the
factors that contribute to intravascular thrombosis, many of them,
both endogenous and exogenous, are usually seen, in particular
COVID-19. Among the causes of thrombosis, the American Board of
Surgeons identifies:
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a) Changes in the vessel wall related to endothelial damage,
narrowing of the lumen of blood vessels as a result of its
spasm, external compression, inflammation, changes in the
permeability of its wall.
b) Slowing of blood flow, which includes all the changes in
cardiac activity that cause vascular congestion, resulting in the
development of thrombosis.
c)

Changes in physical and clinical properties of blood.

Acute mesenteric thrombosis has 3 stages [5], which develop
sequentially.
a) Stage I: (Ischemia) is when the arterial blood flow is
completely or partially stopped. The metabolic products start
accumulating immediately; they are not initially absorbed
due to circulatory disorders and therefore the intoxication is
insignificant.
b) Stage II: Characterized by infarction and progressive
necrosis of the intestinal wall. At this stage, blood flow is

relatively restored since the concomitant angiosperms
disappears and the dilation of collaterals occurs. At the same
time, plasma and formed elements of blood enter the intestinal
lumen and abdominal cavity.
c)
Stage III: (Peritonitis) is not always manifested, mainly
because patients die before its development from severe
intoxication, deponing of blood, severe hypovolemia and
concomitant metabolic disorders.

Coronavirus infection (COVID-19) is an anthroponotic disease
in the group of acute respiratory infections (ARI), which occurs
in all seasons of the year and is characterized by damage of the
upper respiratory tract and mild intoxication with a positive
prognosis, except for some special variants - severe acute
respiratory syndrome (SARS), Middle East respiratory syndrome
coronavirus (MERS-CoV) and coronavirus disease 2019. In the
whole world, almost 79.1 million people have fallen ill since the
beginning of the pandemic (+663 thousand in these days), more
than 1,7 million died (+13 429) and above 55.6 million recovered
(+515 thousand) based on WHO statistics [6]. The pathogenesis
of COVID-19-activated coagulopathy has several mechanisms:
DIC syndrome with multiorgan failure, which occurs more often
in absence of anticoagulant prophylaxis, and may happen due to
septic complications [7,8]. Pulmonary intravascular coagulopathy
(MicrocLOTS) is thrombosis of the microcirculatory tract, a
condition accompanied by local and systemic thrombocytopenic
coagulopathy. Recent pathomorphological studies have revealed
thrombosis of the branches of the pulmonary artery of small and
medium caliber, as well as microthrombi in the alveolar capillaries
in most of lethal cases.
Thrombi in the large branches of the pulmonary artery were
observed in 9-33% of cases. In contrast to the Acute Respiratory
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Distress Syndrome associated with influenza, microcirculatory
disorders in a new coronavirus infection are characterized by
endothelial damage with the destruction of the cell membrane. The
main difference between SARS and COVID-19 is the presence of
extrapulmonary microvascular thrombi found in the capillaries of
the kidneys, intestines, and skin. It is well known that SARS-CoV-2
enters the cells by endocytosis after binding to the protein of the
transmembrane angiotensin-converting enzyme-2 (ACE-2), which
is expressed in cells of the lungs, heart, blood vessels, kidneys and
gastrointestinal tract. Section of studies has identified viral RNA and
pathogen particles in the intestine, brain, and subcutaneous vein
cells [9,10]. Elevated levels of Willebrand factor in patients with
severe infection can cause thrombotic microangiopathy, specifically
in the intestinal vessels. The thromboinflammatory response may
be mediated by endothelial damage or active macrophages, leading
to a cytokine storm [11]. The aim of the work - to analyze the results
of the diagnostics and treatment of mesenteric vascular thrombosis
in patients with COVID-19.

Materials and Methods

We have studied the results of diagnostics and treatment of 13
patients (9 males and 4 females) with acute mesenteric thrombosis
and COVID-19, who underwent treatment in the Surgical clinic of
Faculty of postgraduate education of Danylo Halytskyi Lviv national
medical university and Lviv clinical municipal emergency hospital.
The average age of the patients was 56. We have analyzed patients’
complaints and the clinical picture of the disease, as well as
performed a general medical examination (routine blood and urine
tests, biochemical parameters, coagulogram), X-ray examination
of abdominal and thoracic cavities, computed tomography (CT)
/ angiography of abdominal organs, diagnostic laparoscopy,
minilaparotomy and laparotomy.
Statistica 10.0 (StatSoft) was used to perform statistical data
analysis. Data analysis was based on three types of research:
a)

b)

Descriptive statistics,

Testing for normality of distribution,

c)
Statistical significance testing of differences. The level of
significance for statistical tests was chosen to be 5 %, so the null
hypothesis was rejected at p <0.05 [12].

Results and Discussion

Acute mesenteric ischaemia is an emergency condition,
associated with high mortality. Surgical diagnosis requires a
high index of suspicion and early contrast CT. The diagnosis was
based on contrast-enhanced CT. Since the pathological mechanism
leading to thrombosis of mesenteric vessels in COVID-19 is not
well-defined today, there is a chance of direct viral invasion into
the intestinal tissue, with the expression of ACE-2 on enterocytes,
target receptors for SARS-Cov-2 or viral infection of endothelial
cells, leading to diffuse endothelial inflammation or enhancement
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of procoagulation factors such as von Willebrand factor, fibrinogen
induced by a cytokine storm, causing coagulation and fibrinolysis.
An additional explanation for hypercoagulation may be a large
number of prothrombotic circulating macrovesicles - cytoplasmic
microparticles formed from platelets or monocytes and neutrophil
extracellular traps released from activated neutrophils, a mixture of
nucleic DNA, histones, and nucleosomes.
Symptoms of the disease include nausea, vomiting, abdominal
pain, diarrhea, fever, cough, shortness of breath and belching.
The disease was diagnosed by contrast CT. Four patients have
experienced a simultaneous thrombosis in other places - stroke,
thrombosis of the portal and mesenteric veins, splenic and renal
infarction, thrombosis of the superior mesenteric and portal
veins. Six patients have been suffering from underlying health
conditions but 7 patients from none. Ten patients underwent
surgery (laparotomy with resection of the nonviable intestine), and
3 patients underwent conservative treatment (heparin therapy).
Six patients died (4 out of 10 - during the surgery and 2 out of 3 during conservative treatment).

Postoperative mortality is 40 %. At the pre-hospital stage the
following intravenous injections should be administered:

a) 150 ml of normal saline / 30,000 IU heparin and 40,000 IU
of Fibrinolysin + 1 ml of 2% Omnopon or 1-3 ml of Droperidol +
1 ml of 0.1% Atropine solution + 120 ml of Neohaemodes + 200
ml of 5% Na2CO3 solution 250 ml of Rheopolyglucin + 125 ml
of Hydrocortisone + 5 ml of 5% vitamin C, 1 ml of 6% vitamin
B2, 1 ml of 5% vitamin B6 solution.
b) In suppressed cardiovascular activity and hypotension:
Mezatone 1 ml of 1%, Norepinephrine 1.0, Cordiamine 2 ml.
c)
In circulatory disorders: Strophanthin: 0.5 ml of 0.05%
solution, 0.5 ml of 0.06% Corglycon solution with 20% glucose
solution.

Surgical treatment according to the European Society for
Vascular Surgery is as follows [9]:

a) In case of no surgery on the vessels of the peritoneum
indicated, the resection of the intestine is performed within the
vascular occlusion.
b) In large vascular occlusions - resection of a gut is not
performed.
c)
With limited damage - resection 20-25 cm from the
affected area.

d) If the peritoneal blood flow can be restored during
surgery, then only the obvious areas of intestinal gangrene need
to be removed and the borders of the resection are closer to the
necrotic tissues.
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e) Surgery: thrombus- / embolectomy should be performed
not later than 5-6 hours after total occlusion of the vessel.

Conservative therapy (systemic heparin therapy, thrombolysis,
endovascular interventions) for mesenteric thrombosis is effective
in some cases, though it can be dangerous because of the inability
to assess the viability of the intestine. A good alternative is to
combine conservative therapy with the laparoscopic intestine
assessment. However, considering the lung damage in patients
with COVID-19, pneumoperitoneum may worsen the respiratory
failure. Most likely, the optimal choice can be laparotomy with
intestinal revascularization and resection of non-viable segments.
Early detection of mesenteric thrombosis is extremely important in
this situation. The key aspect in the treatment of this complication
is the vigilance of clinicians, early CT angiography, and surgical
treatment. However, there is currently insufficient evidence to say
for sure what treatment tactic is the most appropriate.
There is a need for qualitative clinical trials in the future
to optimize the treatment and diagnostic process and as much

as possible minimize mortality in patients with COVID-19
complicated by mesenteric vascular thrombosis. At the stage of
intestinal ischemia, vascular surgeries have been performed. At the
infarction stage - vascular surgery in combination with intestinal
resection or intestinal resection only. The final decision on the nonviability of the remaining intestinal loops was made only after the
vascular surgery. An important role is played by early relaparotomy
in patients who underwent interventions for acute mesenteric
thrombosis, with increasing necrotic changes in the intestinal wall.
Relaparotomy should be performed not earlier than 8-10 hours
after the initial surgery.
The key purpose of the postoperative intensive care was:

1) Correction of hemodynamic disorders, maintenance of
circulating blood volume, improvement of microcirculation,
circulation in the tissues.
2) Normalization of gas exchange up to the use of artificial
lung ventilation.

3) Satisfying metabolic and organic needs of the body with
the use of drugs of parenteral food, not less than 4000 calories.
Administration of anabolic hormones is suggested.

4) Preventive and therapeutic measures for preventing renal
and hepatic failure. Using inhibitors of proteolytic enzymes,
vitamins, cocarboxylase in combination with osmodiuretics.
5)

Measures for normalizing intestinal motility.

6) Rational antibiotic therapy for prevention of wound
infection and purulent complications.
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Conclusion
a) Considering the COVID-19 pandemic and the growing
number of patients with mesenteric thrombosis, we can find
out the cause-effect relationship between these two diseases,
in particular, coagulopathic complications in patients with
COVID-19 in the form of mesenteric thrombosis.
b) Acute mesenteric ischemia is a serious complication of
COVID-19, which has high mortality rate and can occur as a late
complication (in average, 7 days).

c)
The “gold” standard for diagnosing mesenteric thrombosis
is intravenous contrast computed tomography.
d) Treatment should include a set of conservative and
surgical procedures: embolectomy and vascular stenting. In
case of non-viable intestine, resection should be done. In total
mesenteric thrombosis, surgery is palliative.
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