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Case Report
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knowledge, there is no report of embolic stroke case treated 
by Merci Retriever.

We treated a case with cerebral embolic stroke associated 
with cardiac myxoma, the embolus was successfully 
retrieved and the cardiac tumor was extirpated surgically. In 
this case, the retrieved embolus was histologically identical 
to the resected cardiac tumor.

Case Report
A 34-year-old right-handed man complained of sudden-

onset left side weakness and difficulty of speaking. He had 
no relevant past history. He was transported to our hospital 
34 minutes after the onset. On his arrival, Glasgow coma 
scale (GCS) was 14 (E3V5M6) and Japan coma scale (JCS) 
was 20. His blood pressure was 119/89 mmHg, and heart rate 
was regular. Neurological examinations revealed left hemi-
paresis and dysarthria. The National Institutes of Health 
Stroke Scale (NIHSS) score was 9. He was a current smoker, 
1 pack/day. His laboratory data and electrocardiogram (ECG) 
were normal.

The brain computed tomography (CT) showed “early CT 
signs” in the right temporal and insular cortical areas with 
“hyperdense middle cerebral artery sign (HMCAS)” (Fig. 1). 
The brain magnetic resonance imaging (MRI) showed high 
signal intensity at the right middle cerebral artery (MCA) 
territory on diffusion-weighted imaging (DWI), mainly 
located in the temporal lobe, insular cortex, and corona 
radiata. MR angiography (MRA) visualized occlusion of the 
right MCA proximal portion (Fig. 1). Alberta Stroke Pro-
gram Early CT Score (ASPECTS)14) was 8 and ASPECTS-
DWI15) was 5.

For acute cerebral infarction, intravenous infusion (IV) of 
alteplase (0.6 mg/kg of rt-PA) was started at 113 minutes 
after the onset, but he did not improve neurologically and 
endovascular treatment was decided. 

Cerebral angiography showed the right MCA proximal 
occlusion without cerebral aneurismal lesions (Fig. 2). 
Mechanical endovascular thrombectomy was carried out 
with Merci L5 Retriever (three passes: 2.5 soft × 2 and 3.0 
firm). Each procedure was carried out under proximal flow 
control using 9Fr Optimo balloon-guiding catheter (Tokai 
Medical Products, Kasugai, Aichi) with continuous aspira-
tion. Successful revascularization was obtained as achieving 
Thrombolysis in Cerebral Infarction (TICI)16) grade 3 (Fig. 2), 
and an elastic white embolus was retrieved by the third 

Cardiac tumor is a rare cause of cerebral embolic infarc-
tion which has no established therapeutic strategies. 
Although some cases were successfully treated by 
recombinant tissue-plasminogen activator (rt-PA), this 
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tumorous embolic stroke case with cardiac tumor by 
using Merci Retriever. Emergency mechanical throm-
bectomy would be an option for elastic hard myxoma 
emboli.
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Introduction
Cardiac myxoma is a benign tumor and rarely becomes an 

embolic source.1) Emboli originating from cardiac myxoma 
are thought to be tumor emboli and/or thrombi around the 
tumor.2) Although some cases were successfully treated by 
recombinant tissue-plasminogen activator (rt-PA) for acute 
embolic stroke associated with cardiac myxoma,3–12) throm-
bolytic therapies did not seem to be effective for tumorous 
type of emboli. Garcia et al.13) treated two cases with cardiac 
myxoma emboli by mechanical endovascular thrombectomy 
using Solitaire FR Device (Ev3, Plymouth, Minnesota, USA) 
and Trevo (Concentric Medical, Mountain View, California, 
USA). Although their retrieved emboli were thrombi, they 
speculated on the usefulness of the Merci Retriever (Concen-
tric Medical, Mountain View, California, USA) for hard 
thrombus originating from such cardiac tumor. To our 
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procedure using 3.0 firm Merci L5 Retriever (Fig. 3). Postop-
erative heparinization was not carried out.

After the procedure, patient’s consciousness and hemipa-
resis began to improve gradually. NIHSS score after 24 
hours improved to 6. On the second day, brain CT showed 
asymptomatic intracerebral hemorrhage in the basal ganglia. 
Holter ECG showed no atrial fibrillation, and MRA showed 
no arteriosclerotic lesions of the carotid artery. The histology 
of retrieved embolus suggested tumorous tissue originating 
from a cardiac tumor (Fig. 3). In the test conducted subse-
quently, transesophageal echocardiography (TEE) visualized 
a mass lesion adherent to the anterior cusp of the mitral 
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Fig. 1 A CT scan showing loss of definition at the gray-white inter-
face in the right temporal lobe and the insular cortex (A) with HMCAS 
(B). MRI showing high signal lesion in the right MCA territory on 
DWI (C). MRA indicates right M1 proximal occlusion (D). CT: com-
puted tomography, HMCAS: hyperdense middle cerebral artery sign, 
MRI: magnetic resonance imaging, MCA: middle cerebral artery, 
DWI: diffusion-weighted imaging, MRA: magnetic resonance  
angiography.

F ig .  3 T he re t r ieve d 
embolus is round, whitish, 
and elastic hard (3 × 3 mm) 
(A) .  Sp e c i m e n  o f  t h e 
retrieved embolus demon-
strates spindle cells with 
fibrinoid degeneration in 
myxoid matrix, not includ-
ing red blood cell compo-
nents, most like cardiac 
myxoma (B: H&E 10×, C: 
H&E 40×). H&E: hematox-
ylin and eosin.A CB

Fig. 2 A: Right internal carotid angiography after IV rt-PA showing 
no recanalization of the right M1 occlusion and B: location of Merci L5 
Retriever at the distal portion of occluded site. C: During the proce-
dure, an embolus was retrieved to the terminal portion of the internal 
carotid artery showing as a round-shaped defect (arrow). D: Successful 
recanalization (TICI grade 3) was obtained. IV rt-PA: intravenous 
infusion recombinant tissue-plasminogen activator, TICI: thrombolysis 
in cerebral infarction.
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valve, which indicated cardiac myxoma (Fig. 4). Serum 
interleukin-6 (IL-6) concentration was elevated to 6.3 pg/ml. 
Anticoagulation therapy with warfarin (prothrombin time-
international normalized ratio: PT-INR 2.0–3.0) was con-
tinued to prevent recurrent embolic strokes until surgical 
removal of the cardiac tumor.

One month after the stroke, the cardiac tumor at the ante-
rior cusp of mitral valve was removed with replacement of 
the mitral valve. The histology of the tumor was myxoma, 
which demonstrated spindle cells with marked fibrinoid 
degeneration in an abundant myxoid matrix that was identical 
to the embolus obtained by the thrombectomy from the MCA 
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(Fig. 4). The histology of the anterior cusp of the mitral valve 
was normal. In our case, the embolus was composed of 
spindle cells with fibrinoid degeneration and was not mixed 
with thrombus. Both histopathological specimens showed 
almost similar characteristics. Patient’s 90 days NIHSS score 
was 1 and modified Rankin Scale (mRS) score was 2.

Discussion
This is the first case of successful mechanical endovascular 

thrombectomy using Merci Retriever for tumorous embolic 
MCA occlusion due to cardiac myxoma. Cardiac myxoma is a 
benign tumor and is a rare cause of cerebral embolism.1) The 
emboli originating from cardiac myxoma are thought to be 
tumor emboli and/or thrombus around the tumor.2)

Thrombolytic therapy for main cerebral arterial embolic 
occlusions associated with cardiac myxoma was reported in 
12 cases, of which 8 cases were by IV rt-PA,3,6–12) 2 cases by 
IA rt-PA,4,5) and 2 cases by Urokinase.17,18) Out of these 12 
cases, the treatment was effective in 8 of them3–6,8,10,11,17) and 
not in 4.7,9,12,18) Although, the tumorous embolus was sug-
gested not to be indicated for rt-PA treatment,6) favorable 
outcomes were reported in some of these cases. In our case, 
within the histology of cardiac myxoma removed by surgery, 
intratumoral bleeding and thrombus formations were not 
observed. This indicates that in such cases the tumorous 
nature of embolus might be expected. Unfortunately, we did 
not have information on the cardiac tumor at the time of the 
neurological emergency.

Liebeskind et al. reported that HMCAS was notably linked 
with red blood cell (RBC)-dominant thrombi, but infrequent 
with fibrin rich thrombi.19) In our case, the pathology of the 
retrieved emboli contained less RBCs despite of HMCAS at 
the onset. Apparently, HMCAS can be found in patients with 
tumorous embolism showing acute cerebral ischemia without 
atrial fibrillation. Therefore, mechanical endovascular 
thrombectomy should be considered in addition for estab-
lishing complete recanalization in these cases.

In the only two embolic stroke cases with cardiac myxoma 
that were treated by mechanical endovascular thrombectomy, 
stent retriever (Solitaire FR Device, Trevo) was used.13) These 
authors speculated on the usefulness of the Merci Retriever 
for hard thrombus such as cardiac myxoma. To our knowl-
edge, there is no report, which addresses the treatment for 
tumorous emboli from cardiac myxoma by Merci Retriever. 
In ineffective rt-PA treatment embolic cases, mechanical 
thrombectomy could be under consideration to obtain rapid 
recanalization.

Conclusion
We treated a cardiac myxoma embolus case successfully 

with Merci Retriever. This case showed that mechanical 
thrombectomy may be an option in rt-PA ineffective elastic 
hard tumorous emboli.
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