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Systemic Thrombolysis as Initial Treatment of
COVID-19 Associated Acute Aortoiliac and
Lower Extremity Arterial Thrombosis

Priya Patel, Yasong Yu, Saqib Zia, Frank Padberg, Michael Curi, and Joe Huang, Newark,

New Jersey

SARS-CoV-2 (COVID-19) patients with associated thromboembolic events have demonstrated
poor outcomes despite the use of anticoagulation therapy and surgical intervention. We present
a COVID-19 patient with acute limb ischemia, secondary to extensive thrombosis of an aortic
aneurysm, iliac arteries, and infrainguinal arteries. Initial treatment with systemic thrombolysis,
which restored patency of the aortoiliac occlusion, was followed by open thrombectomies of

the infrainguinal occlusions.

The current SARS-CoV-2 (COVID-19) pandemic is
an unprecedented event that has significantly
strained health care systems across the world. In
the United States, which has over 4 million cases
and 145,000 deaths, the state of New Jersey has
the second highest number of deaths, currently at
more than 15,000 deaths.' COVID-19 infection is
suspected of inducing a hypercoagulable state,
resulting in macro- and micro-vascular thromboses
in the arterial and venous systems.” ' In particular,
surgical interventions to treat arterial thrombosis in
these prothrombotic patients have proven to be
challenging, with poor outcomes.® "

We describe the case of a COVID-19 patient with
acute limb ischemia (ALI) secondary to thrombosed
aortic aneurysm and bilateral lower extremity ar-
teries, initially treated with systemic thrombolysis,
followed by surgical revascularization.
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CASE REPORT

A 73-year-old male was transferred to our institution with a
one-day history of sudden onset bilateral severe hip and
buttock pain, lower extremity paresthesia and paralysis.
Initial evaluation was performed by neurology and neuro-
surgery, with concerns for spinal infarction. His feet were
cold to touch, without signs of mottling or gangrene, and
his lower extremity muscle compartments were soft. He
initially presented with bilateral femoral and popliteal sig-
nals, but no pedal doppler signals could be elicited. He
had a low-grade fever of 100.8° F and his room air satura-
tion was 96%. His D-dimer level was exceedingly high at
39,875 ng/mL (normal <500 ng/mL), creatinine phospho-
kinase (CPK) was greater than 30,000 u/L, and SARS-CoV-
2 RNA test was positive. Comorbidities included hyperten-
sion and an 80 pack-year smoking history. Computed to-
mography (CT) scan of the chest, abdomen, and pelvis
demonstrated a thrombosed 4.5 cm infrarenal abdominal
aortic aneurysm, along with thrombosed bilateral com-
mon, internal, and proximal external iliac arteries. Flow
reconstituted in the distal external iliac arteries (Figs. 1A
and 2A). Also noted were bilateral lower pole renal infarcts.
Peripheral bilateral ground glass opacities consistent with
viral pneumonia were present in the lung fields.

Vascular surgery was consulted at this point. We per-
formed a duplex ultrasound to assess lower extremity
outflow and noted occlusions of the common, deep, and
superficial femoral arteries, which were not present on
the initial CT scan and suggestive of rapid progression of
arterial thrombosis. Bilateral popliteal and tibial arteries
were occluded without any reconstitution of flow.
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Fig. 1. CT angiogram pre- and post-thrombolysis, coro-
nal view. CT angiogram (A) before thrombolysis demon-
strating thrombosis of the infrarenal abdominal aortic

In the setting of rapidly progressive macro- and micro-
vascular thromboses at multiple levels in this symptomatic
COVID-19 patient, we initially administered systemic tis-
sue plasminogen activator (tPA). A 25 mg bolus of tPA
was given intravenously over 2 hr, followed by a contin-
uous infusion of 25 mg over the following 22 hr.'* Seven-
teen hours into his tPA infusion, his hip and buttock pain
had completely resolved and he regained motor function
in the right lower extremity. A palpable right femoral
pulse and a posterior tibial artery doppler signal were
restored, while his calf compartments remained soft.
However, his left lower extremity was persistently
ischemic with no return of motor function or sensation.

Repeat CT imaging demonstrated restoration of the
lumen of the aortic aneurysm; along with return of
patency of the bilateral common, internal, and external
iliac arteries. Of note, patent bilateral accessory renal ar-
teries were now also visualized. (Figs. 1B and 2B). Howev-
er, the left common, superficial, and deep femoral arteries
were thrombosed. Bilateral popliteal and tibial arteries
also remained occluded.

Given the resolution of the proximal aortoiliac throm-
bosis, the patient subsequently underwent open throm-
bectomy of the left femoral and popliteal arteries.
Bilateral tibial thrombectomies and bilateral four
compartment fasciotomies were also performed. Comple-
tion angiogram confirmed patency of these vessels. There
were no bleeding complications from thrombolysis and he
was maintained on therapeutic heparin postoperatively.
The patient was extubated 12 hr later and his pulmonary
status remained stable. His CPK peaked at 72,000 after 2
days but rapidly normalized, and his D-dimer decreased
to 2,000. The patient did develop acute renal failure
requiring hemodialysis. Although both legs remained
perfused, his right lower extremity motor function and
sensation returned to baseline, but his left lower extremity
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aneurysm (white arrow); (B) after thrombolysis demon-
strating patency of the aorta and the aortic bifurcation.
Note bilateral accessory renal arteries (blue arrows).

did not. Over a span of 2 weeks, he continued to improve
and underwent multiple debridements of the left calf
muscles for reperfusion injury. Unfortunately, on postop-
erative day 17, the patient was found in asystole without
having had any prior complaints or laboratory derange-
ments, and was presumed to have expired from an acute
cardiopulmonary event.

DISCUSSION

As the COVID-19 pandemic continues, the pro-
thrombotic effects of this novel coronavirus are
apparent. In addition to venous thromboembolic
events, reports have documented multiple arterial
thrombotic manifestations of this disease, from
lower extremity arterial occlusions to strokes.” '
In one recent study of 3,334 consecutive hospital-
ized COVID-19 patients in a New York City health
system,16.0% of patients developed thrombotic
events. All-cause mortality was 43.2% in patients
with thrombotic events, compared with 21.0% in
those without. Thrombosis was independently and
significantly associated with mortality in both
venous (hazard ratio [HR], 1.37) and arterial (HR,
1.99) thromboses.”

We describe a COVID-19 patient with ALI sec-
ondary to macro- and micro-vascular thromboses
at multiple levels, including a thrombosed aortic
aneurysm, bilateral iliac systems, and bilateral
infrainguinal arterial segments. After weighing
treatment options, initial therapy with systemic
tPA was chosen based on the rapidly progressive
and multilevel nature of his arterial thrombosis
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Fig. 2. CT angiogram pre- and post-thrombolysis, axial
view. CT angiogram (A) before thrombolysis demon-
strating thrombosed aortic aneurysm, bilateral external

due to COVID-19 hypercoagulability. Other initial
interventions of the aortoiliac segments considered
included open thrombectomy and extra-anatomic
bypass. With open thrombectomy, there were con-
cerns for disrupting laminar plaque and thrombus
in the aortic aneurysm. Extra-anatomic bypass of
the thrombosed aortic aneurysm would not have
been effective by itself because of compromised
outflow. Neither of these procedures would have
addressed the microvascular thromboses at the hy-
pogastric and renal artery levels. With his initial pre-
sentation of advanced ALI, primary amputation of
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and internal iliac arteries; (B) after thrombolysis demon-
strating patent infrarenal aorta and bilateral iliac artery
bifurcations.

the lower extremities was considered. However,
amputation alone would not have been sufficient
in the face of extensive aortoiliac thrombosis and
an acutely hypercoagulable state. The patient also
did not present with signs of gangrene and his lower
extremity muscles were soft without obvious signs
of compartment syndrome.

Although not standard therapy for aortoiliac oc-
clusion, immediate initiation of thrombolysis was
found to be effective in restoring the lumen of the
aortic aneurysm, iliac arteries, as well as perfusion
to the pelvis and accessory renal arteries. Catheter-
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directed thrombolysis was considered, but we
decided systemic tPA would be the fastest and
most effective method of treating the acute systemic
progression of thrombosis. With aortoiliac patency
restored, the infrainguinal thromboses were then
able to be treated in a more standard fashion for
limb salvage. Although thrombolysis may be contra-
indicated after aneurysm repairs or in aortic dissec-
tion, there is no clear contraindication in patients
with untreated aortic aneurysms. We also did not
treat the 4.5 cm aneurysm at that time because the
patient was in a severely hypercoagulable state
from COVID-19 with a primary issue of ALIL. Of
note, our patient did not develop progression of pul-
monary symptoms related to COVID-19 despite his
pulmonary findings. The thrombolytic regimen
used was similar to recent off-label use of systemic
tPA for acute respiratory distress syndrome, in criti-
cally ill COVID-19 patients to target microvascular
thrombosis in the pulmonary circulation.'”

The nascent literature on COVID-19 has started
to describe patients with thrombotic complications
and the challenges treating this patient population.
Klok et al.” reported on 184 ICU patients with
COVID-19 at a single institution with a 57% crude
cumulative incidence of arterial or venous compli-
cations. In this group, they noted 65 pulmonary
emboli, 3 deep venous thromboses, 5 ischemic
strokes, and 2 systemic arterial thromboembolisms.
Patients with thrombotic complications had a higher
risk of all-cause death (HR, 5.4; 95% confidence in-
terval, 2.4—12).

Perini et al.” described four COVID-19 patients
with ALI. Two patients had no prior risk factors.
One patient was a 53-year-old male without risk
factors who developed acute aortoiliac occlusion
and signs of ALIL. Open thrombectomy was per-
formed, but he rethrombosed 2 hr later and expired
2 days later.

Bellosta et al.” described 20 patients with COVID-
19 pneumonia who presented with ALI. Over
3 months, they observed an incidence rate of ALI
of 16.3% vs. 1.8% (P < 0.001) during the same
period in 2019. Thrombectomy was performed for
infrainguinal occlusions in 11 patients, bilateral aor-
toiliac occlusions in 3 patients, and upper extremity
occlusion in 1 patient. Two patients underwent
lower extremity bypasses. Intraoperative thrombol-
ysis was also used in 4 patients. Other adjunctive
procedures included kissing iliac stents (7 = 2),
femoral endarterectomy (n = 1), and popliteal an-
gioplasty (n = 1). The authors noted a high failure
rate of revascularization, with success only achieved
in 12 of 17 patients (70.6%). Two patients required
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reintervention for recurrent thrombosis on postop-
erative days 1 and 2. Limb salvage was 93%. Forty
percent of patients died during the index admission.
One patient with combined aortoiliac and infrain-
guinal occlusions died on day 0 from multisystem
organ failure. The authors hypothesized that the
high failure rates for revascularization were due to
microvascular thrombosis, resulting in poor
outflow.

The literature to date demonstrates poor out-
comes in COVID-19 patients with thrombotic com-
plications. The underlying process of endothelial
injury can precipitate widespread macro- and
micro-vascular thromboses in the venous and arte-
rial systems. Given the potential severity of
COVID-19 illness and limited treatment options at
this time, it is important to evaluate all possible ther-
apies, such as thrombolysis, for efficacy.

CONCLUSION

The extensive macro- and micro-vascular arterial
thromboses recently witnessed in patients with
COVID-19 have proven to challenge the current te-
nets of medical and surgical standards of care. In pa-
tients with extensive arterial thrombosis, systemic
thrombolysis might be considered as an adjunct to
surgical revascularization in this group of patients.
As this pandemic continues to evolve, further inves-
tigation of this approach is needed.
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