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Abstract

Background: Certain pediatric populations have increased risk of ischemic strokes, including those with cardiac disease and those
dependent on mechanical circulatory devices such as ventricular assist devices. Due to their need for chronic anticoagulation,
patients with mechanical circulatory devices are not candidates for systemic thrombolysis and thus treatment of acute ischemic
stroke is limited.

Case: A 9-year-old boy with a ventricular assist device presented with acute onset of dense right hemiparesis, global aphasia, and
a pediatric NIHSS score of 23. Vessel imaging showed an occlusive proximal left middle cerebral artery thrombus successfully
removed via mechanical thrombectomy within 4.5 h of symptom onset. His pediatric NIHSS 72 h after presentation was 3.

Conclusions: This case represents only the third report of successful mechanical thrombectomy for acute ischemic stroke in a
pediatric patient with a ventricular assist device and the first using the Trevo stent retriever system. Our patient’s excellent outcome
highlights mechanical thrombectomy as a potential therapeutic option for children with ventricular assist devices experiencing acute
neurological changes and radiologic evidence of proximal vessel occlusion.
� 2017 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Ischemic strokes are generally rare in the pediatric
population and risk factors are multitudinous, including
cardiac disease, prothrombotic states, and arteriopathy.
The Canadian Pediatric Ischemic Stroke Registry noted
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an incidence of arterial ischemic stroke of 1.72 events
per 100,000 children per year [1]. Children on mechani-
cal circulatory support devices for heart failure, such as
left ventricular assist devices (LVADs), have a risk of
stroke as high as 29% and any focal neurologic deficit
in these children is suspicious for thromboembolic
strokes [2,3].

There is a lack of standardized guidelines to aid in
assessment or treatment of pediatric patients with acute
ischemic strokes or LVAD-associated strokes. The risk
or benefits of various treatments have not been well
established. A population-based evaluation of
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http://dx.doi.org/10.1016/j.braindev.2017.08.001
mailto:stowe@bcm.edu
http://dx.doi.org/10.1016/j.braindev.2017.08.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.braindev.2017.08.001&domain=pdf


82 R.C. Stowe et al. / Brain & Development 40 (2018) 81–84
endovascular therapy in pediatric stroke demonstrated
that it was a very rare procedure (<1% of the cohort
of 3184 patients) performed in patients that tended to
be older (>10 years) and present with more significant
focal neurological deficits [4]. Some centers have institu-
tional guidelines that facilitate timely selection of vari-
ous treatment options, however current evidence to
offer thrombectomy to children is insufficient [5].

2. Case report

A 9-year-old male with a history of complete atri-
oventricular block with subsequent biventricular cham-
ber pacemaker placement and severe dilated
cardiomyopathy with continuous flow HVAD (Heart-
ware Inc.; Framingham, Massachusetts) on daily war-
farin and aspirin developed acute onset of right-sided
weakness and loss of speech at approximately
9:30 AM. He arrived to the emergency room at approx-
imately 12:30 PM. Non-contrast head computed tomog-
raphy (CT) was relatively normal with a high Alberta
Stroke Program Early CT score of 9 (Fig. 1). CT angiog-
raphy of the head demonstrated an acute thrombus of
the M1 segment of the left middle cerebral artery
(MCA) (Fig. 2). His INR was elevated to 3.4 (goal
was 2–3). His glucose was normal.

Physical examination demonstrated a drowsy, glob-
ally aphasic young male with left gaze preference and
right facial droop. The right extremities were unable to
provide antigravity resistance. He demonstrated right-
sided extinction and sensory loss. The National Institute
of Health Stroke Scale (NIHSS) was 23.

Angiography corroborated a left M1 occlusion
(Fig. 3A). A microcatheter was placed distal to the clot
and a Trevo (Stryker Neurovascular; Fremont, Califor-
nia) 4 � 20 mm stent retriever was deployed wherein the
clot was pulled via aspiration to the carotid terminus
through the distal access catheter. Afterwards, the entire
MCA vasculature was open with normal filling of the
superior and inferior MCA divisions as well as the left
Fig. 1. Axial non-contrast computed tomography of the head at
presentation.
temporal branch (Fig. 3B); a small non-occlusive throm-
bus remained in the distal M1 (Thrombolysis in Cere-
bral Infarction 2b grade).

The patient’s NIHSS improved to 7 approximately
24 h later. Head CT 48 h later demonstrated an evolv-
ing, small left MCA territory infarct (Fig. 4). Approxi-
mately 72 h after presentation, the NIHSS improved
further to 3. He was alert, active, and conversant in full
sentences with only mild dysarthria. He had a persistent
mild right nasolabial fold flattening and right upper
extremity drift. While in the intensive care unit, a hep-
arin infusion was initiated for anticoagulation while
warfarin was re-initiated with an increased INR goal
of 3–3.5. He was discharged on hospital day 20 with out-
patient rehabilitation services while awaiting heart
transplantation.

3. Discussion

Our patient had a successful outcome with mechani-
cal thrombectomy and did well in the rehabilitation per-
iod with remarkable improvement in his NIHSS.
Thrombectomy was offered to this patient as he met cri-
teria consistent with the American Heart Association/
American Stroke Association 2015 guidelines [6]. Treat-
ment with warfarin precluded him from systemic throm-
bolysis with tissue plasminogen activator. Use of
endovascular treatment with direct thrombolysis or
thrombectomy for acute cardioembolic stroke in pedi-
atric patients with LVADs is rare [5,7]. Only two prior
reports describe pediatric patients with LVADs and
acute ischemic strokes being treated with mechanical
thrombectomy and neither utilized the Trevo stent
retriever system [8,9].

The mortality rate for pediatric patients with neuro-
logical events in the Berlin Heart Trial was 42% (25 of
59); significant ischemic stroke prompted withdrawal
of care in 14 of those patients [3]. Based on the patient’s
presenting NIHSS score of 23, the likelihood of severe
and possibly permanent neurological disability and
how that may influence healthcare decision making can-
not be underestimated.

A recent review of mechanical thrombectomy for
pediatric acute ischemic stroke found high recanaliza-
tion rates and good clinical outcome, though the sample
size was small (n = 29) and provided only class IVC evi-
dence [10]. Most available literature is retrospective case
reports or series with small sample size, thus there is a
high probability of ascertainment bias. This case adds
to the available evidence for success of thrombectomy
utilizing the Trevo stent retriever system and highlights
the timely utilization of this new treatment modality in
cardiac cases with mechanical devices who are at an
extremely high risk for embolic stroke. Studies aimed
at developing national guidelines or registries will help
pool cases from all centers and better analyze the



Fig. 2. Axial and coronal computed tomography angiography demonstrating blockage of left middle cerebral artery and loss of distal flow.

Fig. 3. A) Coronal angiography of left internal carotid artery demonstrating absent flow through left middle cerebral artery and B) coronal
angiography demonstrating revascularization of left middle cerebral artery with small filling-defect thrombus still noted.

Fig. 4. Axial non-contrast computed tomography of the head
demonstrating a small left middle cerebral artery distribution hypo-
density denoted by the white triangle in frontal white matter.
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outcomes of these newer treatments in the pediatric pop-
ulation and especially in the cohort with mechanic
devices who are precluded from other treatment trials
due to anticoagulant use.
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Table of contents summary

A 9-year-old boy with a ventricular assist device
developed an acute left MCA thromboembolism suc-
cessfully removed via mechanical thrombectomy with
good clinical outcome.
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