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Abstract
Background: Thromboembolic events are infrequent but serious complications of 
transcatheter aortic valve implantation (TAVI), occurring in 2.3–10% of the patients. 
However, the cause of post‑TAVI stroke is unclear.
Case Description: A  90‑year‑old female underwent transfemoral‑TAVI for 
severe aortic stenosis. Ten days later, she presented with an ischemic stroke of 
the left middle cerebral artery territory due to new‑onset atrial fibrillation (NOAF). 
She underwent emergent endovascular thrombectomy with good reperfusion 
approximately 6 hours after onset of symptoms. At hospital discharge, her National 
Institutes of Health Stroke Scale score was 11.
Conclusions: Although NOAF is rare during the subacute phase of TAVI, in 
this patient it might be the cause of her stroke. This finding suggests that dual 
antiplatelet therapy alone may be insufficient in the prevention of stroke after TAVI. 
Nonetheless, this case demonstrates the efficacy and safety of endovascular 
thrombectomy in patients with acute ischemic stroke caused by NOAF after TAVI.
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INTRODUCTION

Thromboembolic events are infrequent but serious 
complications after transcatheter aortic valve 
implantation  (TAVI), occurring in 2.3–10% of the 
patients.[1,7‑9] In addition, the mortality rate of post‑TAVI 
stroke is high, reported to be 30–43%.[7‑9] In most previous 
reports of TAVI, mean patient age was over 80 years; age 
is not a predictor for thromboembolic events according to 
TAVI.[7‑9]
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The occurrence of more than half of the thromboembolic 
events within the first post‑procedural day suggests a 
procedure‑related cause in these cases.[1,8,9] On the other 
hand, the risk of stroke is not limited to the procedure 
itself because roughly half of the strokes occur between 
days 2 and 30 post‑TAVI.[1,8,9] The etiology of post‑TAVI 
stroke is also poorly understood. Here, we present a case 
of a nonagenarian patient with acute ischemic stroke 
treated by aspiration thrombectomy 10 days after TAVI.

CASE DESCRIPTION

A 90‑year‑old female with a severe aortic stenosis was 
admitted to our institution after her first event of 
decompensated heart failure was treated at another 
hospital 4 months earlier. She had neither chest pain nor 
syncope and her functional status was NYHA class  II. 
Her medical history included stage 4 chronic kidney 
disease. Preoperative transthoracic echocardiogram 
revealed severe aortic stenosis with an aortic valve 
area of 530 mm2 and a low‑flow/low‑gradient stenosis 
with a peak velocity of 3.84  m/s, a mean gradient of 
36.3  mmHg, and a left ventricular ejection fraction 
of 41%. On the computed tomography  (CT) scan, the 
aortic annulus measured 29  ×  17  mm, with an area of 
380 mm2. Based on a calculated logistic EuroSCORE 
and Society of Thoracic Surgeons risk score of 45.72% 
and 10.464%, respectively, surgery was considered to be 
of relatively high risk.

Transfemoral‑TAVI was performed under general 
anesthesia. A  16‑French  (Fr) Edwards expandable 
eSheath  (Edwards Lifesciences, Irvine, CA, USA) was 
inserted into the right femoral artery by surgical cut‑down. 
Heparin was administered immediately after the 
eSheath insertion. Following balloon aortic valvuloplasty, 
a 23‑mm Edwards Sapien XT valve  (Edwards 
Lifesciences) was deployed under fluoroscopic guidance 
during rapid ventricular pacing. Transesophageal 
echocardiography  (TEE) did not detect left atrial 
appendage  (LAA) thrombus during the procedure nor 

was there any demonstration of atrial fibrillation (AF) on 
the electrocardiogram. Dual antiplatelet therapy  (DAPT: 
aspirin 100 mg and clopidogrel 75 mg) was administered 
after the procedure. Diuretics and human atrial 
natriuretic peptide were added for 3  days because of 
worsening heart failure, but she had no AF during her 
stay in the intensive care unit.

At 1:30 of day 10 after TAVI, the patient suffered aphasia 
and right hemiparesis with deteriorating consciousness. 
Her National Institutes of Health Stroke Scale  (NIHSS) 
score was 19. Emergent brain CT was performed at 2:11 
and magnetic resonance imaging  (MRI) at 2:30. The 
latter showed an occlusion of the left middle cerebral 
artery  (MCA) and acute ischemic lesions in its territory. 
Her diffusion‑weighted imaging‑Alberta Stroke Program 
early computed tomography score  (DWI‑ASPECTS) 
was 6 [Figure  1a and b]. The stroke onset time was 
considered to be day 9, at 23:00, when she was last 
known to be without new deficits. Endovascular 
thrombectomy was performed without intravenous 
tissue plasminogen activator. A  9‑Fr sheath was inserted 
in the right femoral artery at 4:30. A  9‑Fr Optimo 
device (Tokai Medical, Japan) was inserted into the 
left internal carotid artery. A  Penumbra 5  Max system 
(Penumbra Inc., CA, USA) was guided to the thrombotic 
site using a microguidewire  (Chikai 0.014 inch: 
ASAHI INTEC, Japan) coaxial to a Penumbra 3  Max 
system  [Figure  1e]. A  direct‑aspiration first‑pass 
technique was performed twice, leading to recanalization. 
Post‑procedural angiography at 5:13, 373  min after 
stroke onset, demonstrated successful recanalization of 
the entire left MCA  (thrombolysis in cerebral infarction 
scale: 3) [Figure  1f]. Post‑procedural MRI showed no 
worsening of the cerebral infarction and no hemorrhagic 
changes  [Figure  1c and d]. Anticoagulation therapy 
with heparin was added to DAPT for 8  days following 
thrombectomy. Subsequently, aspirin was withdrawn 
and oral anticoagulation with warfarin was started. After 
thrombectomy, TEE revealed a thrombus in the LAA 
that was presumed to be the cause of the stroke. AF was 

Figure 1: (a and b) Pre‑thrombectomy diffusion‑weighted imaging (DWI) shows an acute ischemic lesion in left middle cerebral artery 
(MCA)‑territory. The diffusion‑weighted imaging‑Alberta Stroke Program early computed tomography score is 6. (c and d) Post‑thrombectomy 
DWI shows no worsening of the cerebral infarction. (e) Pre‑thrombectomy digital subtraction angiography (DSA) shows occlusion of the 
left MCA. (f) Post‑thrombectomy DSA shows complete recanalization, corresponding to thrombolysis in cerebral infarction grade 3
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documented on day 12 post‑TAVI. She was discharged on 
day 29 after thrombectomy with an NIHSS score of 11.

DISCUSSION

This case raises several issues. In the subacute phase of 
TAVI, new‑onset AF  (NOAF) is not a common cause 
of stroke,[2] although it seemed to be the cause in our 
patient. Therefore, DAPT alone may be insufficient for 
stroke prevention after TAVI. However, as demonstrated 
in this case, in a patient with acute ischemic stroke 
caused by NOAF after TAVI endovascular thrombectomy 
is an effective and safe treatment and may prevent a fatal 
outcome, even though the patient is very elderly.

The overall incidence of NOAF after TAVI is 4–32%,[5] 
and the NOAF frequently occurs in both acute and latent 
phases after TAVI. One reported that 81.8% of NOAF 
occurred within 3  days,[1] other reported the episodes 
increased after 30‑day post‑TAVI.[2] In any case, NOAF 
is not a common cause of stroke in the subacute phase 
of TAVI. Continuous ECG monitoring and routine 
echocardiography screening are effective methods for 
detecting NOAF or an LAA thrombus, and thus in 
preventing embolic stroke after TAVI. However, there is 
no consensus regarding the duration of ECG monitoring 
and follow‑up echocardiography.

Despite the etiology of post‑TAVI stroke is thought to 
be multifactorial,[4] DAPT is recommended empirically 
after TAVI although it may not adequately address the 
importance of NOAF. This case suggests that DAPT 
alone may be insufficient for stroke prevention after 
TAVI. Large studies comparing different anticoagulant or 
antiplatelet strategies are still lacking.

Recently, a meta‑analysis has shown consistent benefit of 
endovascular thrombectomy even in elderly patients.[3] 
Moreover, in a report focusing on nonagenarian patients 
who underwent endovascular thrombectomy, there was no 
difference in the rate of modified Rankin Scale worsening 
from pre‑stroke to 90  days between nonagenarians and 
younger patients.[6] Therefore, even though the patients 
were very elderly, endovascular thrombectomy may 
provide additional benefits when they had no or only 
mild pre‑stroke functional deficits.

CONCLUSION

In the subacute phase of TAVI, NOAF is a rare cause 
of stroke, although it seemed to be the cause in our 
patient. Therefore, DAPT alone may be insufficient for 
stroke prevention after TAVI. However, as demonstrated 
in the present case, in a patient with acute ischemic 
stroke caused by NOAF after TAVI endovascular 

thrombectomy is an effective and safe treatment and 
may be preventing a fatal outcome, even though the 
patients are very elderly. To determine the most effective 
antiplatelet/anticoagulant strategy for stroke prevention, 
a clear understanding of the time occurrence and the 
pathophysiological mechanisms of stroke following TAVI 
is important.
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