Acute aortoiliac and infrainguinal arterial thrombotic events in four
patients diagnosed with the novel coronavirus 2019
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ABSTRACT

The novel coronavirus disease 2019 (COVID-19) pandemic is seriously challenging the healthcare system globally.
Endothelial damage and increased coagulation activity have been reported in some patients with COVID-19, resulting in
a variety of thrombotic events. We report the cases of four patients with various severities of COVID-19 who had presented
with acute arterial thrombosis. Although these are rare events, they carry high morbidity and mortality and require
prompt diagnosis and treatment. These cases highlight the major life- and limb-threatening clinical sequelae of COVID-
19 that frontline medical providers must be aware can occur even in the absence of previous cardiovascular disease. (J

Vasc Surg Cases and Innovative Techniques 2020;6:698-702.)
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The coronavirus disease 2019 (COVID-19) has over-
whelmed the healthcare system. Early reported studies
on the clinical course have been crucial for developing
treatment paradigms.” The identification of a prothrom-
botic state has been reported and associated with
increased mortality rates. Venous thrombotic events
have been reported in critically ill patients with COVID-
19, predominantly those who were already critically ill.**
Arterial events in the form of ischemic strokes and
myocardial infarction have also been reported."”® We
report four cases of acute arterial large-vessel throm-
bosis, in the absence of severe pulmonary symptoms,
generalized sepsis, or severe peripheral vascular disease.
The institutional review board approved the present
study, and the patients provided consent for the report
of their case details and images.
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CASE REPORT

Patient 1: aortoiliac and femoral—popliteal throm-
bosis. A 39-year-old Hispanic male nonsmoker with no signifi-
cant medical history had presented to the emergency room
with acute lower extremity weakness of 6 hours’ duration. The
patient reported 1 week of dry cough and fevers. He tested
positive for COVID-19. On examination, he had profound weak-
ness in the left leg, mild weakness in the right leg, and absent
pulses. A computed tomography (CT) angiogram revealed acute
aortoiliac and left popliteal artery thrombosis (Fig 1). The findings
from a hypercoagulable workup were unremarkable, and an
echocardiogram did not reveal any source of potential embo-
lism. Inflammatory markers were elevated during the acute
phase of the infection (Table).

The patient was taken emergently for surgical thromboembo-
lectomy. A significant clot burden was removed (Fig 2). Palpable
pulses were restored to the right foot, and Doppler signals were
obtained in the left foot. Four compartment fasciotomies were
performed on the left leg. The patient was extubated postopera-
tively. Therapeutic heparin was started postoperatively, and he
was discharged with a prescription for apixaban 5 mg twice daily.

Patient 2: partial occlusion of the infrarenal aorta. A 60-
year-old white male former smoker with a medical history of
chronic emphysema, hypertension, and hyperlipidemia had
been hospitalized after 5 days of respiratory symptoms and 1 day
of left-sided abdominal discomfort. He tested positive for
COVID-19. A CT scan with intravenous contrast was obtained to
assess the abdominal pain. The CT scan showed semiocclusive
thrombus in the infrarenal portion of the abdominal aorta, focal
aortic thrombus at the level of the left renal artery with non-
perfusion of the left kidney, an occluded inferior right renal ar-
tery with segmental infarction of the right lower renal pole
(Fig 3). A transthoracic echocardiogram did not reveal any
source of potential embolism. The lower extremity resting ankle
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Fig 1. Selected computed tomography (CT) angiograms of the aortoiliac occlusion of patient 1 showing patent
infrarenal aorta (A), occlusive thrombus in the distal aorta (B) and iliac arteries (C), patent external and internal
iliac arteries (D), and nonopacification of the left popliteal artery (E). F, Maximum intensity projection recon-

struction showing full aortoiliac occlusion.

Table. Demographic, clinical, and laboratory findings

1 39; Male 6.9 128 833 No <1
2 68 Male >20 >270 1270 No 0
3 56;Male >20 >150 1300 No (0]
4 65 Male >20 >270 2280 Postop 12

7 Yes No Yes No
5 Yes Yes No No
8 No Yes Yes Yes
7 No No Yes No

CRP, C-reactive protein; CVA, cerebrovascular accident; /ICU, intensive care unit; Postop, postoperatively; Pt. No., patient number.

brachial index was 0.89 and 0.98 for the right and left legs,
respectively. The lower extremity pulse examination revealed
palpable femoral pulses and Doppler pedal signals. The findings
from the hypercoagulable workup were unremarkable. Inflam-
matory markers were elevated during the acute phase of the
infection (Table).

Despite the large infrarenal aortic thrombus, the iliac arteries
were widely patent, and the patient remained asymptomatic.
The patient was treated nonoperatively with intravenous hepa-
rinization. The patient was discharged home with a prescription
for oral apixaban 5 mg twice daily. The patient was asymptom-
atic at 1 week after discharge.

Patient 3: femoral popliteal thrombosis. A 56-year-old
black male nonsmoker with a history of hypertension and
diabetes had presented to the emergency department with
an ischemic leg. The patient had presented at the emer-
gency department for generalized weakness 5 days earlier.
He tested positive for COVID-19. Focal weakness to the left
leg was noted, and the distal pulses were absent. A CT
angiogram revealed acute occlusion of the femoral and
popliteal arteries. A nonocclusive superior mesenteric artery
thrombus was noted (Fig 4). Gastrointestinal symptoms were
absent, and the superior mesenteric artery lesion was treated
conservatively.
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Fig 2. Aortoiliac thrombus and left popliteal thrombus
(arrow). The appearance is classic of a fresh acute
thrombus.

The patient was taken emergently to the operating room for
surgical thrombectomy. An acute thrombus was removed
from the superficial femoral artery through the tibial vessels.
Minimal chronic arterial occlusive disease was found on direct
evaluation of the vessels and intraoperative arteriogram. Poor
distal flow in the lower calf and foot was present at completion.
The patient underwent interval below-the-knee amputation. A
change in mental status led to the performance of a head CT
scan, which identified a 1.5-cm subacute ischemic infarction.
Postoperatively, therapeutic anticoagulation therapy was
continued, and the patient was discharged home. The hyperco-
agulable workup findings were unremarkable, and an echocar-
diogram did not reveal any source of potential embolism.
Inflammatory markers were elevated during the acute phase
of the infection (Table).

Patient 4: femoral popliteal thrombosis. A 65-year-old
white male nonsmoker with diabetes had presented to hospital
with fever, shortness of breath, and hypoxia. The patient tested
positive for COVID-19. Three days after his admission, new-
onset acute left lower extremity pain was reported. On exami-
nation, the left foot was cold and a loss of pulses had occurred
below the femoral artery. An arterial duplex ultrasound scan
revealed left popliteal artery occlusion.

The patient was taken for emergent thrombectomy, and an
acute thrombus was removed from the popliteal and tibial ar-
teries. The vessels were soft, without evidence of arterial occlu-
sive disease. Distal perfusion was restored intraoperatively, and
Doppler signals were insonated. The patient was extubated after
10 days in the intensive care unit and was subsequently dis-
charged with therapeutic anticoagulation therapy. The findings
from a hypercoagulable workup were unremarkable, and an
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echocardiogram did not reveal any source of potential embo-
lism. Inflammatory markers were elevated during the acute
phase of the infection (Table).

DISCUSSION

Infection with SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2; COVID-19) has been shown to
have a wide range of clinical presentations from asymp-
tomatic in a large percentage of patients to devastating
pulmonary failure, sepsis, and death."”® Hypercoagulabil-
ity has been recognized as a significant cause of the
morbidity in this disease, resulting in pulmonary paren-
chymal thrombosis,® venous thrombosis and emboli*®
and stroke.'° Multiple causative factors have been impli-
cated, including a cytokine storm associated with SARS-
CoV-2,"" endotheliitis,'* and hypoxia.”

The cases we have presented have demonstrated the
occurrence of limb- and organ-threatening large vessel
arterial thrombotic events with a lack of an association
with the severity of the pulmonary infection. Only 1 pa-
tient required prolonged intubation after surgery, and
all recovered from their respiratory illness.

The occurrence of macrovascular thrombosis in pa-
tients infected with COVID-19 has not been well re-
ported.*7&1%15 Two series have identified venous
thrombosis and thromboembolism in significant
numbers. Klok et al® found an incidence of 31% and Cui
et al* an incidence of 25% in intensive care unit patients.
Large vessel arterial thrombosis with cerebrovascular
thrombosis and stroke has been reported.'® As with our
patients, these thromboses occurred early, without the
presence of severe pulmonary disease. We found that
major vessel arterial thrombosis occurred at a rate of
=1% in patients hospitalized with COVID-19. Only 4 of
773 patients hospitalized in our institutions had been
identified at the time of this report.

The choice of intervention in our cases was guided by
the need to limit interventions that would expose these
patients to stressful procedures, the desire to limit expo-
sure of medical personnel, and the need to conserve re-
sources. Severe ischemia in 3 patients necessitated an
urgent open approach; however, in 2 patients, conserva-
tive management was effective.

Prophylactic anticoagulation therapy is currently recom-
mended for in-hospital treatment of COVID-19.'°'® Our
findings support consideration for prophylactic anticoa-
gulation or antiplatelet therapy for outpatients with early
COVID-19 symptoms,'® especially when the D-dimer levels
are elevated (Table). The therapeutic anticoagulation
duration should be guided by normalization of the inflam-
matory markers, clearance of infection, and the follow-up
imaging findings. An evaluation to identify preexisting
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Fig 3. Selected computed tomography angiograms of the partial aortic occlusion (A and D) with patient
common iliac arteries (E) and bilateral renal infarcts (B and D). C, Chest computed tomography (CT) scan
showing patchy infiltrates consistent with coronavirus disease 2019 pneumonia.

Fig 4. Superior mesenteric artery (SMA) with nonocclusive
acute thrombus formation. A, Sagittal view of the non-
occlusive thrombus seen primarily on the lesser curve of
the SMA. B, Axial view of the nonocclusive thrombus in the
SMA.

hypercoagulable states, sources of emboli, and other pro-
vocative factors (occult malignancy) should be pursued in
all cases for optimal patient care and to assist in further
research on the thrombotic effects of COVID-19.
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