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W) Check for updates

Acute aortoiliac occlusion in a patient with novel coronavirus

disease-2019
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ABSTRACT

The severe acute respiratory syndrome novel coronavirus-2 pandemic is affecting almost every country in the world. Even
if the major symptoms of coronavirus disease-2019 are respiratory, different symptoms at presentation are now recog-
nized. Venous thromboembolism has been reported in infected patients and few but increasing cases of arterial
thrombosis have been described. We report a case of acute aortoiliac and lower limb artery occlusions in a patient
presenting with severe coronavirus disease-2019 infection. The mechanism of the occlusion seemed to be distal
embolization from a floating thrombus in the aortic arch caused by a major inflammatory state and virus infection. The
patient underwent aortoiliac and lower limb artery mechanical thrombectomy, but required unilateral major

amputation. (J Vasc Surg 2021;73:18-21.)
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The severe acute respiratory syndrome novel coronavirus-
2 has spread to multiple countries rapidly during the last
months. Although venous thromboembolism has been
described as associated with severe coronavirus disease-
2019 (COVID-19) cases,"* there are some but increasing
reports of arterial thrombosis.> We report a case of acute
occlusion of the distal aorta in a patient with COVID-19
infection.

CASE REPORT

A 56-year-old male nonsmoker with risk factors of atheroscle-
rosis (type 2 diabetes and arterial hypertension treated by
angiotensin-converting enzyme inhibitor) and obesity (body
mass index of 35 kg/m?) was admitted to the emergency depart-
ment on April 4, 2020, because of acute muscle weakness and
sensory loss of the left lower limb. After a rheumatologic consul-
tation, he was treated for 3 days before admission with 80 mg
of corticoids for acute lower back pain before, but no imaging
had been performed before starting the treatment. He did
not report any previous lower limb claudication nor arterial or
venous thromboembolism. Blood analysis showed a high rate
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of C-reactive protein (235 mg/L), hyperleukocytosis (14.4 g/L),
high fibrinogen (5.81 g/L), hormal hemoglobin rate and platelet
count, normal renal function and hepatic cytolysis (alanine
aminotransferase of >3 times the upper limit of normal and an
aspartate aminotransferase of >9 times the upper limit of
normal). The b-dimer level was high (>20,000 pg/L) and the acti-
vated partial thromboplastin time (aPTT) was normal. There was
no laboratory sign of disseminated intravascular coagulation. A
thoracoabdominopelvic computed tomography (CT) scan was
performed showing distal aorta and left iliac artery occlusions
and calcifications of the aortic bifurcation (Fig 1). A small
thrombus was found floating in the aortic arch (Fig 2), without
calcification of the arterial wall. Thoracic images were typical of
COVID-19 pulmonary lesions (reticular interlobular septa thick-
ening within patchy ground-glass opacities (crazy paving®)
(Fig 3). There was no pulmonary embolism.

Even though at the time of admission, the polymerase chain re-
action test by throat swab was negative, the patient was consid-
ered COVID positive owing to typical pulmonary images.
Hydroxychloroquine, broad-spectrum antibiotics (macrolide and
third-generation cephalosporin), and therapeutic unfractionated
heparin (UFH) treatment (20,000 1U/12 hours by continuous infu-
sion, with a goal of aPTT of 60-90) were initiated. Hydroxychloro-
quine was introduced for its antiviral effect. The patient was
hospitalized in a COVID-positive unit. Surgery was undertaken
on an emergent basis without any additional imaging of the
infrainguinal arteries. Under general anesthesia, via a percuta-
neous right common femoral and open left common femoral
approach, an occlusion balloon was placed in the right commmon
iliac ostium to avoid a contralateral embolization and aortoiliac
thrombectomy performed using embolectomy catheter (Fogarty,
Edwards, Calif). Voluminous, fresh-appearing thrombi were
removed (Fig 4). No iliac stenosis was found during intraoperative
aortography. Covered kissing stents were placed to exclude resid-
ual thrombus in both common iliac arteries. Completion arteriog-
raphy showed left popliteal occlusion, which was treated by open
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Fig 2. Aortic arch thrombus (black and white arrows

popliteal thrombectomy. Right lower limb arteriography was not
performed. Fasciotomies were performed on the left side because
of tight muscular compartment. Muscle edema was significant.

Thirteen minutes after the end of left limb revascularization,
and before the patient regained consciousness in operative
room, he showed signs of acute right limb ischemia with a
cold and pale foot. We performed a right open femoral
approach. Intraoperative arteriography of the right lower limb
showed popliteal and distal leg artery thrombosis. A new throm-
bectomy was performed. All thrombi were removed from the
popliteal and peroneal arteries. Subsequent histologic study
showed a recent clot without signs of malignity.

His clinical condition deteriorated immediately after surgery
because of a massive ischemia-reperfusion injury with renal fail-
ure and unstable hemodynamic state, requiring intubation.
The patient was transferred to the intensive care unit (ICU).
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Fig 1. Infrarenal distal aortic and left iliac artery thrombotic occlusion on preoperative computed tomography

Hydroxychloroquine was interrupted at ICU admission. The
UFH treatment had to be stopped because of a high aPTT
(>180 seconds). A few hours later, the patient presented a new
episode of right lower limb ischemia and concomitant signs of
irreversible ischemia in the left foot. Concomitantly, aPTT was
too low (20 seconds). A CT scan showed a satisfactory result of
aortoiliac revascularization and a new thrombosis of the right
popliteal artery extended to distal arteries. The iliofemoropopli-
teal left axis was patent except for an occlusion of the deep
femoral artery. There was no patent artery below the left ankle.
There was again no laboratory sign of disseminated intravascular
coagulation and his platelet count was stable. Ten hours after
the first right popliteal thrombectomy, a second right popliteal
artery thrombectomy with fasciotomies were performed
successfully. The patient was at this time diagnosed with
COVID-19 by polymerase chain reaction-positive throat swab.
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Fig 3. Thoracic preoperative computed tomography (CT)
scan showing pulmonary lesions typical of coronavirus
disease-2019 (COVID-19).
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Fig 4. Thrombus extracted from the iliac and popliteal left
arteries.

Indication for a third CT scan was retained because of deterio-
ration of the hemodynamic state. Aortoiliac kissing stents and
right popliteal artery were observed to be patent, but a recent
small renal infarction with no evidence of renal thrombus was
present on the right side. No other site of embolization was
identified. A left transtibial amputation was undertaken after he-
modynamic stabilization.

The clinical state and laboratory values of the patient improved
after amputation. Subsequent coagulation tests and serologic
testing showed lowered antithrombin (AT) value (21%), absence
of anticardiolipin IgG, and anti-B2-glycoprotein | 1I9G antibodies.
The last CT scan performed on May 1, 2020, to control vascular
revascularization showed complete lysis of the thrombus in the
thoracic aorta without any parietal atherosclerotic lesion as nidus.
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At the time of this writing, the patient is still in ICU after
6 weeks but is now extubated and recovering. The patient
gave his consent for publication.

DISCUSSION

This case of severe proximal arterial thrombosis shows a
link between COVID-19 infection and proximal arterial
occlusions. The systemic inflammatory response caused
by the virus induces a hypercoagulable state and an
endothelial dysfunction."*>” There was no pulmonary
embolism in this case, although associated venous and
arterial thrombosis have been previously reported.®° Aor-
toiliac occlusion may be due to an in situ thrombosis
complicating calcifications in the common iliac arteries.
But in our case, the presence of an aortic arch floating
thrombus, the location of the occlusion at the aortic
bifurcation, and the further onset of right renal infarction
are rather in favor of embolic process from the aortic
arch. In either case, the inflammatory response owing
to COVID-19 infection may have induced aortic thrombus
formation. There was no evidence in our case for either
antiphospholipid syndrome, as recently reported in
case of COVID-19'° or myeloproliferative syndrome. In
our case, hydroxychloroquine was not introduced for its
antithrombotic properties,” but rather for its antiviral
effect.*"® Hydroxychloroquine was interrupted at ICU
admission to avoid possible additional cardiac complica-
tions in an unstable patient. The patient presented a
severe form of pulmonary injury and signs of inflamma-
tory response. The b-dimer level and CRP rate were
high at the time of this patient’s admission. The inflam-
matory state activates the coagulation cascade and
microthrombosis was described in many cases of
COVID-19.”° Although a high b-dimer level has been asso-
ciated with higher mortality in a few studies'®"” our
patient is still alive at time of writing. Unfortunately, lab-
oratory values, including fibrin degradation products,
serum ferritin, and procalcitonin, were not available.
These laboratory parameters are not tested routinely in
the ICU. Lupus anticoagulant, anticardiolipin IgM, and
anti-beta-2 glycoprotein | IgM were not tested. Lupus
anticoagulant testing was not possible because the
patient was treated by UFH. And recent studies have
shown that IgM detection are rather a second-line test
for thrombotic risk stratification.'®

We did not perform a thoracic endovascular repair.
There is no consensus regarding management of mural
thrombosis in aortic arch.'® Our experience leads us to
prefer anticoagulation over endovascular exclusion of
thrombus because the latter strategy may be associated
with distal embolization.

The medical history of the patient can also explain the
severity of the injuries. Diabetes, hypertension, and obesity
have been described as risk factors of severe COVID-19
forms,'”?° but also as cardiovascular risk factors respon-
sible of arterial disease. Prophylactic anticoagulation and
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antiplatelet therapy should be considered for patient with
cardiovascular risk factors (both asymptomatic and symp-
tomatic) and COVID-19, and should not be stopped
during the inflammatory phase.

This case also reflects the difficulties to manage thera-
peutic anticoagulation with UFH because of such
massive inflammatory reaction and because of a possible
AT deficit in case of COVID-19.° An AT deficit, which was
present in our patient on subsequent analysis, might be
due to liver dysfunction, consumption during clotting,
and heparin treatment itself?’ UFH as well as low-
molecular-weight heparin have anticoagulation effects
only after binding to AT. It may be useful to know the
level of AT in patients with COVID-19 with acute arterial
occlusion to manage anticoagulation treatment. Heparin
interruption was instituted because of a high aPTT,
which may have contributed to the right arterial popli-
teal reocclusion without laboratory argument for dissem-
inated intravascular coagulation or heparin induced
platelet thrombopenia. During phase of systemic inflam-
matory response, the patient received higher doses of
UFH (730 1U/kg/24 hours). He is still treated with UFH at
time of submission, but at normal doses.

The patient presented with lower back pain for 3 days
before vascular consultation. Retrospectively, lower
back pain was the first sign of aortoiliac arterial occlusion.
There was clearly a delayed diagnosis of acute lower limb
ischemia. The medical risk of the pandemic is not limited
to the respiratory complications of the infection, but also
by the delayed diagnosis and treatment of other severe
complications because of the multiple presentations of
COVID-19.
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