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Abstract
Multifocal systemic embolism is an important complication after the development of an intra-cardiac thro
mbus, which could involve various organs and limbs. We encountered a patient with a large intra-cardiac th
rombus, who had experienced multifocal systemic embolic infarctionsresulting in stroke and peripheral em
boli. As an emergent treatment for this patient, various endovascular techniques were performed, and rapi
d revascularization was established without any complications.Endovascular treatment for multiple systemi
c embolisms originating from an intra-cardiac thrombus is a feasible method to establish rapid revasculariz
ation and lower the rate of complications related to embolic occlusions.

Introduction
Although the true incidence of intra-cardiac thrombus formation is unclear, it is an important problem as it 
can result in various complications. Especially, multifocal systemic embolism due to an intra-cardiac throm
bus is a severe complication that can lead to multiple target organ injuries randomly through blockage of a
dequate blood perfusion. In a previous prospective study, systemic embolization related to left ventricular t
hrombioccurred in 13–45% of cases. 
Despite the clinical importance of multifocal systemic embolic infarctions from intra-cardiac thrombi, adeq
uate management has not been established yet, owing to the diversity of the disease process. The primary 
treatment has been systemic anticoagulation. However, to treat an embolic vascular occlusion rapidly, app
roaches for removal of the thrombus, such as surgical or endovascular thrombectomy, maybe appropriate,
particularly in high-risk patients. 
Here, we present our experience of endovascular treatment for systemic embolization related to a large th
rombus in the left atrial appendage, which caused stroke and peripheral emboli.

Discussion

This case report describes an endovascular revascularization procedure for multifocal systemic embolism 
originating from a left atrial appendage thrombus. Although the clinical relevance of multifocal systemic e
mbolism is the association with unpredictable fatal outcomes, such as stroke and extensive peripheral arte
rial thrombosis, the incidence of multifocal systemic embolism from an intra-cardiac thrombus is uncertai
n. In previous reports with a small number of subjects, multifocal systemic embolism related to a left-sided 
heart thrombus occurred in 13–45% of cases.
Owing to the diversity of the disease process, the recommended managements for multifocal systemic e
mbolism associated with an intra-cardiac thrombus are also diverse, and there is no treatment of choice. T
o reduce the risk of multifocal systemic embolism, systemic anticoagulation and surgical removal of the in
tra-cardiac thrombus could be performed. However, systemic anticoagulation may be effective for preven
ting the development of emboli or delaying the progression of the thrombus with an increased bleeding ri
sk. Additionally, surgical thrombus removal has the risks of general anesthesia, extended hospitalization p
eriod,and a major surgery. With recent advances in various endovascular techniques, novel approaches for 
recanalization of occluded large vesselshave become possible.
The ideal treatment of acute ischemic stroke could be achieved through early recanalization that can resul
t in favorable clinical outcomes. Several recent randomized controlled trials have revealed that endovascul
ar treatment using stent-retriever embolectomy was associated with rapid recanalization as well as improv
ement of functional outcomes in patients with acute ischemic stroke. The kissing stenting technique with t
wo identical bare metal stents has been shown to be a feasible and appropriate endovascular treatment in 
patients with steno-occlusive lesions involving aortic bifurcation, with good long-term results. Percutaneo
us aspiration thrombectomy for lower extremity arteries with guiding catheters is a well-accepted treatme
nt for acute thromboembolic occlusion, with a high technical success rate, early favorable clinical results, a
nd minimal morbidity. 
In our case, there were multiple acute thromboembolic occlusions involving the M1 segment of the right M
CA, aortic bifurcation, and left proximal arteries below the knees, which originated from an intra-cardiac t
hrombus. To establish rapid revascularization of the involved arterial segments, we performed various per
cutaneous endovascular techniques. Stent-retriever embolectomy for acute stroke, the kissing stent techn
ique for embolic occlusion of the aortic bifurcation, and aspiration thrombectomy for embolic occlusion of 
the popliteal and proximal arteries below the knees were performed in a single session. The total elapsed t
ime for all these endovascular approaches was less than 1 hour, and therefore, the patient could recover c
ompletely without any complications from ischemia. 
There are several earlier publications on the treatment of multiple systemic embolizations originating fro
m an intra-cardiac thrombus, including anticoagulation and operative treatment. However, to the best of 
our knowledge, there has been no report on endovascular treatment for multifocal systemic embolism fro
m an intra-cardiac thrombus, especially treatment performed within a single session. In conclusion, endov
ascular treatment for multiple systemic embolisms originating from an intra-cardiac thrombus is a feasible 
method to establish rapid revascularization and lower the rate of complications related to embolic occlusio
ns.
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Fig. 1. Axial (A) and coronal (B) comput
ed tomography scans show a large thro
mbus (arrows) in the left atrial append
age.
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Case report
A 76-year-old man with hypertension and atrial fibrillation presented with uncontrolled dyspnea lasting for 
3 days. A chest computed tomography (CT) scan revealed a large thrombus within the left atrial appendage 
as well as cardiomegaly (Fig. 1). After 2 days of systemic intravenous heparinization, he developed sudden 
onset of coldness, numbness, pain, and pulselessness of both lower legs. Emergent lower extremity CT angi
ography was performed and large embolic occlusions at the aortic bifurcation and left popliteal artery were 
detected (Fig. 2).

Fig. 2. A reformatted computed tomogr
aphy scan demonstrates embolic occlu
sions around the aortic bifurcation (arr
ow) and popliteal artery (arrowheads)

Emergent endovascular treatment was planned. However, during transport to our interventional suite, he e
xperienced sudden right-sided motor weakness, global aphasia, and loss of consciousness. His National Insti
tute of Health Stroke Scale (NIHSS) score was 17 at the time of symptom development. Instead of peripher
al angiography, emergent magnetic resonance (MR) imaging of the brain, with diffusion-weighted imaging, 
and MR angiography were performed, using a 1.5-T unit (Signa HDxt; GE Medical Systems, Milwaukee, WI). 
Diffusion-weighted imaging showed acute cerebral infarction in the left precentral gyrus. Additionally, the b
rain MR angiography revealed loss of intracranial circulation to the left side (Fig. 3). Prior to revascularizati
on of the lower extremity, we decided to perform cerebral angiography.
A left common carotid artery angiogram showed complete embolic occlusion of the left middle cerebral art
ery (MCA). We decided to perform stent-retriever embolectomy for rapid cerebral revascularization: An 8-F
r. guiding catheter was introduced intothe left MCA. With gentle ne gotiation, a microcatheter (Rebar-18 m
icrocatheter: Micro Therapeutics Inc., ev3, Irvine, CA) with a 0.014-inch-diameter microwire (Traxcess-14; 
Microvention, Terumo, Tustin, CA) was placed at the left M1 segment of the MCA through the occluded seg
ment. Then, a 4 mm-20mm stent (Trevor XP ProVue stent; Stryker, Kalamazoo, MI) was introduced through 
the microcatheter and fully deployed across the occluded left MCA. After the stent was maintained in place 
for 1 minute, the fully deployed stent and delivery microcatheter were slowly pulled back together and wer
e withdrawn outside the body through the guiding catheter. A red thrombus was retrieved with the stent o
n a single pass. A post-thrombectomy control angiogram confirmed complete recanalization of the occlude
d arterial segment (Fig. 4).

Fig. 3. Brain 3D time of flight magnetic resonance angiography demonstrates occlusion of the left internal c
arotid artery and middle cerebral artery (MCA).

Fig. 4. (A) A 4mm-20mm Trevo XP retriever stent is deployed over the whole length of the thrombus in the 
M1 segment of the right middle cerebral artery (MCA) (arrow). (B)An angiogram after stent retrieval embol
ectomy shows complete revascularization of the left MCA. (C)A photograph shows a large red clot retrieve
d with the Trevo stent.

After successful cerebral revascularization, a pelvic angiogram confirmed large embolic occlusions at the ao
rtic bifurcation and left iliac artery. After additional arterial access at the left common femoral artery, two 
10mm-6cm identical self-expanding bare metal stents (SMART stent; Cordis Corporation, Fremont, CA) wer
e placed using the kissing maneuver from the lower abdominal aorta to both common iliac arteries to reop
en the occluded arterial segment. Additional in-stent ballooning was performed using two 10mm-6cm ident
ical balloon catheters (Mustang; Boston Scientific, Natick, MA). A follow-up pelvic angiogram showed succe
ssful revascularization of the lower abdominal aortal and both common iliac arteries (Fig. 5). 

Fig. 5. (A and B)A pelvic angiogram shows occlusion around the aortic bifurcation with a large embolus (
arrows). Note the delayed arterial blood flow to the left iliac artery (arrowheads). (C) Two identical 10m
m-6cm SMART stents are placed along the bilateral common iliac arteries using the kissing maneuver. (D
)A completion angiogram shows revascularization at the aortic bifurcation and improved arterial flow to 
both iliac arteries. 
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Angiography also confirmed embolic segmental occlusion from the distal popliteal artery to the tibioperon
eal trunk. To reopen the embolic occlusion around the distal popliteal artery, additional antegrade arterial 
access was achieved at the left common femoral artery after hemostasis of the previous puncture site with 
a vascular closure device (AngioSeal; St Jude Medical, Minnetonka, MN). Then, embolus aspiration was perf
ormed with an 8-Fr. guiding catheter (Guider Softtip; Boston Scientific), which was introduced in the distal 
popliteal artery. After aspiration, a red embolus was retrieved. A completion angiogram confirmed complet
e recanalization of the obstructed distal popliteal artery and tibioperoneal trunk, as well as preserved tibial
arteries and pedal arteries (Fig. 6). 
The total elapsed time to complete revascularization of the cerebral and lower extremity arteries, defined 
as the time from femoral access to achievement of revascularization, was 47 minutes. About 2 weeks later, 
the maze operation with removal of the left atrial appendage for atrial fibrillation was performed. During t
he operation, there was no remaining thrombus within the left atrium of the heart. At the time of discharg
e, the patient showed complete recovery, without any neurological complication or ischemic symptom in b
oth lower extremities.
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Fig. 6. (A)An angiogram shows embolic occlusion around the distal popliteal artery and pro
ximal arteries below the knees. (B, C, and D)A completion angiogram after aspiration of the 
thrombus shows good recanalization of the distal popliteal artery and proximal arteries bel
ow the knees, as well as preservation of perfusion toward the feet.


