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Abstract

Recent epidemiological studies have reported that hypercoagulopa-
thy is a well-documented symptom of SARS-CoV-2 infection, particu-
larly in more severe cases requiring admission to the critical care unit.
We report here the clinical and imaging features of three patients with
SARS-CoV-2 infection who developed acute thrombosis of the abdomi-
nal aorta, the superior mesenteric artery and cerebral arteries, respec-
tively. The extensive manage of thrombo inflammation is necessary to
enhance the outcome of this disease. It would be suitable to retain
anticoagulant remedy after discharge, mainly in sufferers with severe
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Introduction

COVID-19 is a viral contamination, like wise described as
intense acute breathing syndrome [1]. It has been suggested
that hypercoagulopathy has an essential vicinity with inside the
excessive mortality rate. It is a well-documented symptom of
SARS-CoV-2 infection, particularly in more severe cases requir-
ing admission to the critical care unit [2]. The etiopathogenic
processes are still being unraveled, despite the fact that it has
been linked to endothelial dysfunction, excess thrombin and fi-
brinolysis inhibition [1]. The pulmonary embolism is one of the
most common thrombotic consequences as well as myocardial
infarction [2].

Management of acute thrombosis with in the placing of this
pandemic disorder poses particular challenges, along with the
want to hold incredible care with restricted resources, whilst
on the identical time stopping contamination unfold to patients
and physicians [2].

Here, we report 3 cases of arterial thrombosis in COVID-19
infected patients.

disease and a poor prognosis.
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Case 1l

A 55-year-old man with a history of asthma, was admitted
with cough, fever, asthenia evolving for twelve days, compli-
cated by dyspnea ten days later. The rapid covid screening test
was positive. Oxygen saturation at hospital arrival was 97% with
4 liters of oxygen therapy. Vital signs were stable.

Neurological examination was normal. A blood analysis
showed lymphocytopaenia (520/ mm?3), a CRP of 100 mg/I, D-
dimers of 1126 ug/L, hepatic cytolysis (AST/ALT of 52/53 UI/I).
The patient received 40 mg x 2/day subcutaneous low molecu-
lar weight heparin and 6 mg/day dexamethasone. Six days fol-
lowing admission, the patient complained of neuralgia-like pain
and an altered state of consciousness. On physical examination,
he was aphasic, he had right hemiplegia and deviation of la-
bial commissures. A brain scan revealed no signs of a recent
ischemic or hemorrhagic stroke. Repeat CT angiography after 3
hours showed left middle cerebral artery thrombosis. Then, we
started treatment with 60 mg x 2/day subcutaneous low molec-
ular weight heparin and 100 mg/day acetylsalicylic acid. On day
11 of hospitalisation, a control brain scan showed an ischemic
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stroke constituted in the territories of the right and left sylvian
arteries (Figure 1).
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Figure 1: Brain scan showing an ischemic stroke constituted in the
territories of the right and left sylvian arteries (red arrow) and right
\\posteriorjunctional (green arrow). )

Case 2

A 84-year-old woman with a history of hypertension and
atrial fibrillation, was admitted with six days of dry cough, vom-
iting and abdominal pain. Oxygen saturation at hospital arrival
was 87% and improved to 96% with 5 liters of oxygen therapy.
She had a tachycardia at 100 beat per minute. Blood pressure
was normal. She was apyretic. Neurological examination was
normal. The rapid covid screening test was positive. A chest
scan revealed multiple bilateral lung opacities compatible with
covid-19 infection with widespread involvement (50%), blood
analysis showed a CRP of 200 mg/Il, lymphocytopaenia (920
per mm?3), hepatic cytolysis (AST/ALT of 82/70 Ul/I) and creati-
nine clearance of 42 ml/mn. The patient received 1 g x 3/ day
of cefotaxime, 500 mg x 2/ day of levofloxacin, 40 mg x 2/day
of subcutaneous low molecular weight heparin and 6 mg/day
of dexamethasone. On day 3 of hospitalisation, the patient de-
veloped increasing diffuse abdominal pain with local heat. She
was febrile at 39°C. The abdomen was tympanitic, sensitive and
painful. An abdominal scan showed severe stenosis of the Su-
perior Mesenteric Artery (SMA) at 70% (Figure 2). She received
100 mg/ day acetylsalicylic acid, 40 mg/day of atrovastatin, 400
mg x 2/ day of pentoxifylline and 200 mg x 3/day of naftidrofu-
ryl with good progress.
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Figure 2: Abdominal scan showing severe stenosis of the superior
\\mesenteric artery at 70% (red arrow). /

Case 3

A 61-year-old man, with no past medical history, attended
the emergency department due to progressive dyspnea and fe-
ver evolving for a week. He was tested positive for COVID-19,
based on the Real-Time Reverse Transcriptase Polymerase

Chain Reaction (RT-PCR) test performed via nasopharyngeal
swab. The patient reported no other symptoms. Oxygen satura-
tion at hospital arrival was 83% and improved to 94% with high-
flow oxygen therapy (10 liters). Vital signs were stable. Neuro-
logical examination was normal. A chest scan revealed bilateral
interstitial pneumonia with 80% parenchymal involvement. A
blood analysis showed lymphocytopaenia (780 per mm?3), a C-
Reactive Protein (CRP) of 165 mg/l and Hepatic Cytolysis (AST/
ALT of 86/54 Ul/L). Concerning therapeutic management, the
patient received 2 x 40 mg/day subcutaneous low molecular
weight heparin, 4 mg/day dexamethasone and 2 x 1 g/day in-
travenous ceftriaxone. On day 6 of hospitalisation, the patient
reported a severe acute pain in the lower limbs. On examina-
tion, both limbs were cold. Femoral pulses were abolished. An
emergency Computed Tomography (CT) angiography of the
lower limbs showed total stenosis of the abdominal aorta in its
terminal portion extended over approximately 30 mm to the in-
ternal and external common iliac arteries. Total popliteal artery
stenosis was also observed (Figure 3).

Treatment with unfractionated heparin at a dose of 180 mg
was started, associated to 250 mg acetylsalicylic acid. Ten hours
later the patient was found to have pulseless electrical activ-
ity and he passed away after a 10-minute of cardiopulmonary
resuscitation.
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Figure 3: a: CT angiography: Total stenosis of the abdominal aorta
in its terminal portion (red arrow) extended over approximately
30 mm to the internal and external common iliac arteries (green
arrow).

b: Total popliteal artery stenosis (red arrow).
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Discussion

We report here the clinical and imaging features of three pa-
tients with SARS-CoV-2 infection who developed acute throm-
bosis of the cerebral arteries, the superiormesenteric artery
and the abdominal aorta, respectively. Two of them had severe
SARS-CoV-2 infection with the exception of case 1.

As known, the SARS-CoV-2 infection causes systemic Inflam-
mation and promotes a hypercoagulable state especially in
more severe cases in which patients are admitted to the inten-
sive care units [1].
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Most publications have highlighted the frequency of venous
thrombosis and pulmonary embolism complicating COVID-19.
Arterial thromboembolic complications are less common [3,4].

The exact mechanism for thrombosis in COVID-19 is un-
known. Hypoxia, inflammatory mediators, thrombocythemia,
immobilization and liver injury secondary to angiotensin-
converting enzyme 2 receptor expression are the proposed
mechanisms [1]. Moreover, recent studies have shown that
the virus targets endothelial cells which results in endothelial
dysfunction [5]. In our cohort, the most likely etiopathogenic
processes are hypoxia, inflammation (increased CRP), hepatic
cytolysis and immobilization. The relationship between acute
infection and stroke is complex and it was demonstrated for
many types of bacterial and viral infections. An increased risk
of stroke was documented after respiratory infections, includ-
ing influenza, and the risk was highest within the first week [6].
Infection with COVID-19 can also accelerate the progression of
acute stroke [7]. A study reported that 16 days after onset of
SARS-CoV-2 infection, a 64-year-old man with acute respiratory
distress syndrome and a history of atherosclerotic disease de-
veloped an ischemic stroke with symptoms of hemiparesis [8].
This was the case of our first patient who developed hemiple-
gia 18 days after the onset of the infection. In the study of Li
and al, the median duration from first symptoms of Covid-19 to
cerebrovascular disease were 12 days in eleven patients with
severe forms. They were more likely to have cardiovascular risk
factors, including hypertension, diabetes and increased inflam-
matory response [7]. In the cases reported by Tunc and al, the
mean time from Covid-19 symptom onset to the diagnosis of
stroke was 2 days [9]. Therefore, we must retain the diagnosis
of COVID-19 infection as soon as possible to initiate preventive
anticoagulant treatment. However, the thrombotic risk remains
elevated even with standard anticoagulation therapy, particu-
larly in patients admitted to intensive care units, due to cytokin
storm, raising the question of optimal doses of agents for anti-
coagulation [10,11].

There are only a few case reports of COVID-19-related SMA
thrombosis [1]. Several studies reported that D-dimer tends to
rise early in mesenteric ischemia and has a sensitivity of 95% in
diagnosing intestinal ischemia [1,12]. In COVID-19, a high CRP
level is associated with the disease severity [13]. This was the
case of our second patient who had an elevated CRP. CT angiog-
raphy is the best diagnostic modality and has a sensitivity and
specificity of 89.4% and 99.5%, respectively, in diagnosing acute
mesenteric ischemia [14].

The case of an acute thrombosis on aortic graft represents
an extreme complication. This pathology has more severe cir-
culatory consequences. A retrospective study of 12630 patients
with COVID-19 identified 49 patients with arterial thromboem-
bolism, including 35 with lower extremity ischemia (aortoiliac,
femoral above knee and popliteal below knee) [15]. Although
hypertension and other comorbidities are reported as pres-
ent in aortic thrombosis cases, our patient did not have known
cardiovascular disease or a history of thrombosis. COVID-19
disease itself creates a hypercoagulant state, independently of
concomitant diseases or predisposing conditions for the forma-
tion of large-vessel thrombosis [16].

Although a thrombosis at the aortic level is rare, it would be
appropriate to continue anticoagulant therapy after discharge,
especially in patients with severe disease and poor prognosis
criteria (such as high D-dimer or high fibrinogen) [4].

Finally, management of COVID-19 patients should include
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 anticoagula-
tion agents in these patients [17].

Conclusion

SARS-Cov2 infection can lead to serious illnesses with a risk
of developing thrombotic complications associated with an in-
creased risk of morbidity and mortality. The extensive manage
of thromboinflammation is necessary to enhance the outcome
of this disease. It would be suitable to retain anticoagulant rem-
edy after discharge, mainly in sufferers with severe disease and
a poor prognosis. However, the thrombotic risk remains high
even with standard anticoagulation therapy, raising the ques-
tion of optimal doses.
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