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BACKGROUND The authors presented their experience with a case of repeat thrombectomy in a 93-year-old patient who showed a favorable outcome
after recurrent large vessel occlusion treated with emergency mechanical thrombectomy.

OBSERVATIONS Mechanical thrombectomy has been proven to be effective in treating large vessel occlusion types of ischemic stroke. Most of the
patient populations involved in the thrombectomy-related studies were younger than 80 years. In addition, recurrent mechanical thrombectomy is not a
common procedure in clinical practice. This unusual case demonstrated the potential to achieve a favorable outcome with thrombectomy even in a
patient older than 85 years with recurrent large vessel occlusion.

LESSONS There can be a favorable neurological outcome after one or repeat thrombectomies for geriatric patients older than 90 years, and age
should not be a deterrent to treatment.
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From 2015 to 2018, seven trials (MR CLEAN,1 REVA SCAT,2

ESCAPE,3 SWIFT PRIME,4 EXTEND-1A,5 DIFFUSE 3,6 and
DAWN7) provided evidence of increased functional independence
without increasing the risk of death after the early performance of
mechanical thrombectomy. Intravenous chemical thrombolysis and
mechanical thrombectomy have become the gold standards for
treating patients who experience acute ischemic stroke.8

Despite its rarity, recurrent mechanical thrombectomy has been
considered a relatively safe procedure. Bouslama et al.9 found no
statistically significant differences in demographics, stroke severity,
time from last known normal to puncture, reperfusion rates, hemor-
rhagic complications, good clinical outcomes, and mortality between
patients who underwent repeat thrombectomy and patients who had
a single thrombectomy. That finding reflected a favorable neurologi-
cal outcome.9 The role of mechanical thrombectomy in patients old-
er than 85 years has also been debated, given the overall risk of a
worse outcome in this population. Recent studies, however, have
shown that a patient population older than 85 years may still benefit
from thrombectomy, especially with complete recanalization, despite

the risk.10 We present a case study of a 93-year-old woman who
showed significant improvement in functional outcome after each of
the two thrombectomies she underwent.

Illustrative Case
A 93-year-old woman with a past medical history of hyperten-

sion, hyperlipidemia, and gout presented with the acute onset of
left-sided weakness and left-sided facial droop. She was last seen
well at 1:00 PM, and her National Institutes of Health Stroke Scale
(NIHSS) score upon arrival was 22. The patient received alteplase
at 2:21 PM. A right middle cerebral artery (MCA) M1 occlusion was
revealed on computed tomography angiography (CTA) and diagnos-
tic cerebral angiography (DCA) (Fig. 1A). CTA showed mild calcified
atherosclerotic plaques at the carotid bifurcation bilaterally but no
significant intracranial atherosclerosis.

The patient underwent successful right M1 mechanical thrombec-
tomy and had a Thrombolysis in Cerebral Infarction (TICI) score of 3
at 4:15 PM (Fig. 1B). Her premorbid modified Rankin Scale (mRS)
score was 0. Magnetic resonance imaging (MRI) of the brain showed
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restriction diffusion of the right basal ganglia without evidence of hem-
orrhage. Her discharge NIHSS score was 0. The etiology of the stroke
was concluded to be cryptogenic after thorough stroke workup, includ-
ing transthoracic echocardiography with bubble study, thyroid function
test, and lipid profile, which did not reveal significant abnormality. She
was discharged with instructions to take aspirin 81 mg and atorvastatin
80 mg daily.

Fifty-two days later, at 10:27 AM, the patient presented with the
acute onset of left-sided weakness and slurred speech. Her NIHSS
score upon arrival was 8. The patient was last seen well at 3:00 AM

and thus was not a candidate for chemical thrombolysis. Head com-
puted tomography (CT) showed no acute infarct. CTA showed oc-
clusion of the right proximal M2 superior division of the MCA. CT
perfusion of the brain showed ischemic penumbra of 55 mL without
an ischemic core in the respective vascular territory (Fig. 2A). She
underwent mechanical thrombectomy at 12:10 PM with TICI 3 revas-
cularization (Fig. 3). MRI showed small-to-moderate volume, right MCA
territorial ischemic infarct with minimal petechial hemorrhage (Fig. 2B).
Her NIHSS score at discharge was 0. Her collateral circulation assess-
ment based on the CTA was overall good and was considered to have

the following scores according to single-phase CTA collateral scores in
acute stroke: Tan et al. = 2; Maas et al. = 2/3; Souza et al. = 2/3; Cris-
toforidis = 2; Miteff = 2; and ASPECTS = approximately 3.11–18

After her second stroke, a cardiac loop recorder was implanted.
It did not reveal any evidence of dysrhythmia, which confirmed the
diagnosis of cryptogenic stroke. The patient was started on apixa-
ban 2.5 mg.

Discussion
Observations

The HERMES meta-analysis favored endovascular thrombectomy
even in patient populations older than 80 years, noting that it significantly
reduced disability at 90 days as compared to that in the standard medi-
cal treatment arm of the study.19 This meta-analysis included 198 pa-
tients with an age $ 80 years, and the rate of an mRS score of 0 to 2
at 90 days was 29.8% in the endovascular group and 13.9% in the con-
trol group (OR 3.68, 95% CI 1.95–6.92). However, the rate of an mRS
score of 0 to 2 at 90 days in the endovascular group decreased with
advancing age: 50 to 59 years, 50.0%; 60 to 69 years, 51.9%; 70 to 79
years, 43.1%; and $ 80 years, 29.8%. Therefore, this meta-analysis

FIG. 1. DCA. A: Acute right MCA M1 occlusion. B: After mechanical
thrombectomy revascularization of the entire MCA territory with no evi-
dence of distal thromboembolic complication or persistent occlusion.

FIG. 2. A: CT perfusion scans of head with contrast showing increase in time to maximum contrast intensity
on the ct perfusion (Tmax)> 6 seconds in the right superior MCA territory. There is no decreased cerebral
blood flow< 30%. B: Diffusion-weighted MRI, axial section, showing restricted diffusion in the right MCA ter-
ritory notably involving right anterolateral frontal lobe, insula, and basal ganglia.

FIG. 3. Second DCA showing (A) acute right MCA M2 occlusion and
(B) post–mechanical thrombectomy revascularization of the entire
MCA territory with no evidence of distal thromboembolic complication
or persistent occlusion.
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suggested that age remained a strong independent negative predictor of
outcome despite the treatment effect of mechanical thrombectomy.

Imahori et al. demonstrated significant differences in procedure times
for endovascular treatment between patients whose age was $ 80
years and those whose age was < 80.18 They found that being 80
years or older was not a significant predictor for outcomes after me-
chanical thrombectomy (42% vs 57%, respectively; p = 0.261) or death
(8% vs 5%, respectively; p = 0.653), whereas complete recanalization
was an influential predictor with a positive outcome, particularly in those
80 years or older with complete recanalization (mTICI 3).18

Recurrent mechanical thrombectomy is generally not contraindi-
cated; in fact, it appears safe in properly selected patients with re-
current large vessel occlusion strokes. Bouslama et al.9 studied a
group of patients who underwent repeat thrombectomy. Although
none of the selected patients was more than 90 years old, they
showed favorable outcomes without a significant increased risk of
intracranial hemorrhage or significant increase in the risk of death.9

Six of the 15 patients involved in the study had ipsilateral (same
stream) repeat thrombectomies. At 90 days, the mRS score for 4 of
the 6 did not show worsening, 1 showed improvement, and 1 had a
worse mRS score after a third stroke. A recent study by Lee et al.
also concluded that ipsilateral repeat thrombectomies produced a
significantly better clinical outcome when compared to that with con-
tralateral repeat thrombectomies (83.3% vs 16.7, p = 0.027),19 but
none of the patients was older than 90 years.

Lessons
Repeat mechanical thrombectomy is an uncommon procedure in

clinical practice, and to our knowledge, this is the first reported pa-
tient older than 90 years with a good functional outcome after both
interventions. Although the overall outcomes in such patient popula-
tions may be worse than in younger populations and first-time
thrombectomy patients, the current literature supports an aggressive
approach even in these groups. The limitations of this approach for
geriatric patients are multifactorial, including stroke size, medical co-
morbidities, operative and postoperative complications, and adverse
effects of the secondary stroke prevention measures, which can further
challenge the outcome. Further retrospective studies are necessary to
analyze the benefits and challenges of performing thrombectomies in
patients older than 90 years to build on the literature and find potential
positive outcomes. Moreover, it is necessary to consider that as the
aging population increases, more dynamic studies will be necessary to
tend to these individuals.
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