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We report a case of a nonvalvular atrial fibrillation (NVAF) patient with acute cardi-

oembolic stroke in whom rivaroxaban, an oral direct factor Xa inhibitor, reduced a

smoke-like echo in the left atriumand resolveda thrombus in the left atrial appendage.

A 71-year-oldmanwas admitted because of the sudden onset of right hemiplegia and

aphasia and was diagnosed with acute cardioembolic stroke associated with NVAF.

The patient had not been treated with warfarin before admission, and rivaroxaban

therapy (15mgoncedaily)was initiated. Transesophageal echocardiographywasper-

formedonday 8andamobile thrombuswas found in the left atrial appendage, accom-

panied by a remarkable smoke-like echo in the left atrium.Notably, the thrombuswas

resolvedand the smoke-like echowas reducedonday40.No recurrent ischemic stroke

occurred. We describe favorable effects of rivaroxaban on the reduction of a smoke-

like echo and on the resolution of a thrombus in the left atrium in an NVAF patient

with acute cardioembolic stroke. Key Words: Rivaroxaban—nonvalvular atrial

fibrillation—reduction of a smoke-like echo—resolution of a thrombus.

� 2014 by National Stroke Association
Introduction

Warfarin therapy has been shown to be effective in

reducing the size of left atrial thrombus.1 Although novel
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oral anticoagulants (NOACs) have been widely used

for prevention of ischemic stroke in patients with non-

valvular atrial fibrillation (NVAF),2,3 the beneficial

effect of NOACs on the resolution of left atrial thrombus

still remains undetermined. Here, we report that

rivaroxaban, an oral direct factor Xa inhibitor, reduced a

smoke-like echo in the left atrium and resolved a

thrombus of the left atrial appendage in an NVAF patient

with acute cardioembolic stroke.
Case Report

A 71-year-old Japanese man with NVAF and multiple

risk factors including hypertension, type 2 diabetes melli-

tus, dyslipidemia, and arteriosclerosis obliterans was

transferred to our Stroke Center because of the sudden

onset of right hemiplegia and aphasia. His National
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Institutes of Health Stroke Scale score was 12 at admis-

sion, and the plasma levels of the thrombin–antithrombin

(TAT) complex and D-dimer were markedly increased to

30.0 ng/mL (normal range: 0-3.0 ng/mL) and 31.4 mg/mL

(normal range: 0-.5 mg/mL), respectively. Immediate axial

diffusion-weighted magnetic resonance imaging and

magnetic resonance angiography findings showed hyper-

intense signal in the left temporal cerebral cortex with

chronic occlusion of the left internal carotid artery (ICA)

(Fig 1, A,B). The left middle cerebral artery through the

cerebral arterial circle of Willis had no major stenotic

lesion. The patient was diagnosed with most likely acute

cardioembolic stroke associated with NVAF, although

artery-to-artery embolism derived from the left ICA

lesion might need to be excluded.

The patient had not been treated with warfarin before

admission, but with aspirin 100 mg once daily for athero-

thrombosis such as arteriosclerosis obliterans and the left

ICA occlusion. Rivaroxaban therapy (15 mg once daily)

was initiated to prevent the recurrence of stroke and

aspirin was continued for atherothrombosis treatment.

Transesophageal echocardiography was performed on

day 8 and a mobile thrombus (13.3 3 8.7 mm) was found

in the left atrial appendage with low blood flow velocity

(11.8-21.2 cm/second), accompanied by a remarkable

smoke-like echo in the left atrium (Fig 1, C). Most notably,

the thrombus was resolved and the smoke-like echo

was reduced on transesophageal echocardiography per-

formed on day 40 (Fig 1, D), whereas the blood flow

velocity in the left atrial appendage remained still low

(13.1-16.8 cm/second). No recurrent ischemic stroke

occurred. After sufficient rehabilitation program, the pa-

tient was discharged from our Stroke Center on day 87

with a modified Rankin scale score of 3.
Discussion

In the present case report, we showed a favorable effect

of rivaroxaban therapy on the resolution of left atrial

thrombus in an NVAF patient with acute cardioembolic

stroke. Rivaroxaban treatment also exhibited a reduction

of smoke-like echo in the left atrium, despite no change

in the blood flow velocity in the left atrial appendage.

These provide important clinical implications of NOACs

aimed at resolving thrombus and preventing thrombus

formation in the left atrium.

There have been few case reports showing beneficial

effects of NOACs on the reduction of size and the resolu-

tion of thrombus in the left atrium.4-6 Furthermore, the

inhibitory effect of rivaroxaban on a smoke-like echo has

not been reported previously. It is believed that a smoke-

like echo is because of stasis of blood and red blood cell ag-

gregation as a result of sluggish blood flow. Also, higher

plasma TAT values have been reported to be associated

with the presence of a smoke-like echo.7 Consistent

with this, we observed higher plasma levels of TAT and

D-dimer accompaniedby the smoke-like echobefore rivar-

oxaban treatment. Although lack of the data on the plasma

levels of TAT and D-dimer after rivaroxaban treatment

limits further consideration, anticoagulant activity of ri-

varoxaban is likely to improve the hypercoagulability.8

Therefore, rivaroxaban may exert its inhibitory effect on

a smoke-like echo, at least in part, through the anticoagu-

lant activity. Further mechanistic studies are required in

this regard. Because the smoke-like echo is closely related

to the formation of thrombus in the left atrium,9 our

finding that the smoke-like echo in the left atrium was

reduced after rivaroxaban treatment may contribute to

the resolution of thrombus in the left atrium.
Figure 1. (A) Axial diffusion-weighted mag-

netic resonance image at admission showing

hyperintense signal in the left temporal cerebral

cortex. (B) Magnetic resonance angiography at

admission showing chronic occlusion of the left

internal carotid artery and the left middle cerebral

artery through the cerebral arterial circle ofWillis.

(C) Amobile thrombus (arrow, 13.33 8.7 mm) in

the left atrial appendage and a remarkable smoke-

like echo in the left atrium detected on TEE per-

formed on day 8. (D) Disappeared thrombus and

reduced smoke-like echo on TEE performed on

day 40 after rivaroxaban therapy. Abbreviation:

TEE, transesophageal echocardiography.
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Rivaroxaban inhibits free factor Xa and prothrombinase

activity, thereby effectively blocking thrombin genera-

tion in a concentration-dependent manner.8,10,11 It is

commonly accepted that formation and resolution of

thrombus are based on the dynamic balance between

coagulation and fibrinolysis. The inhibitory effect of

rivaroxaban on thrombin generation, therefore, shifts this

balance toward fibrinolysis. Furthermore, the reduced

thrombin generation forms a looser fibrin clot network

that is more degradable by fibrinolytic enzymes.12 These

may partly explain an effect of rivaroxaban on the resolu-

tion of thrombus in the left atrium.

The dose of rivaroxaban in the present case (15 mg once

daily) is low comparedwith that in the global ROCKETAF

(Rivaroxaban once daily oral direct factor Xa inhibition

compared with vitamine K antagonist for prevention of

stroke and embolism trial in atrial fibrillation) study

(20 mg once daily), but is shown to be a standard dose in

the Japanese-ROCKETAF study conducted in the Japanese

population.13 Further a low dose of rivaroxaban (10 mg

once daily) is approved for patientswith renal dysfunction

in Japan, and is also reported to be effective in the resolu-

tion of thrombus.6 More accumulating evidence regarding

the effectiveness of lowdose of rivaroxabanwill beneeded.
Conclusions

We report favorable effects of rivaroxaban on the reduc-

tion of a smoke-like echo and on the resolution of a

thrombus in the left atrium, although the effect of concom-

itant use of aspirin with rivaroxaban on the reduction in

the size of the thrombus cannot be completely excluded

in the present case. Further clinical and case studies with

rivaroxaban are unquestionably required to ascertain its

favorable effect on the resolution of thrombus.
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