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Abstract
A six-year-old boy was diagnosed as recurrent posterior circulation stroke secondary to basilar artery occlu-
sion with rapid progression of symptoms. Etiology of stroke was a dissection of V3 segment of left verte-
bral artery, which was treated using endovascular technique 26 hours after worsening of symptoms. Since
the guidelines for acute revascularization in pediatric stroke are not well established, there is limited experi-
ence in the use of mechanical devices for acute ischemic stroke revascularization in children. To our knowl-
edge, this is one of the youngest reported cases of acute ischemic stroke from Asia managed with newer
mechanical clot removal devices.
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BACKGROUND
Stroke in children differs from adult stroke in terms of
etiology, symptomatology, management, and outcome.
Guidelines regarding the management of acute ischemic
stroke (AIS) in pediatric population are lacking. There
are only a handful of described cases with successful
endovascular revascularization in pediatric AIS. Poste-
rior circulation strokes are associated with significant
morbidity and mortality. We present our experience with
a boy with recurrent posterior circulation infarcts due to
basilar occlusion and vertebral artery dissection, refrac-
tory to medical management. Successful revasculariza-
tion was performed using Solitaire™ FR (Covidien,
Mansfield, MA) stent retriever.

CASE REPORT
Case Presentation and Investigations
A six-year-old male child was admitted at another insti-
tute with right-sided weakness which was noted on wak-
ing up. On examination, he had a Medical Research
Council (MRC) power grade 3, right upper motor neu-
ron facial palsy, and dysarthria with no cortical signs.
There was no history of fever or trauma. He had been

having intermittent giddiness and vomiting for the last
two months and had an episode of transient left upper
limb clumsiness two days before along with current
symptoms.

Magnetic resonance imaging (MRI) of brain showed
acute infarction in the left thalamocapsular, anterior
right thalamus, and left posterior parietal regions with
normal intracranial angiogram. T2-weighted sequences
also revealed a subacute infarct in the right thalamus
[Fig. 1(A–D)]. He was treated with aspirin (50 mg/day).
Extensive workup for stroke in young was negative.

Over the next 24 hours, he had complete clinical recov-
ery. Two days later, he developed clumsiness on his left
upper limb and a repeat MRI of brain showed a fresh
infarct in the right posterior thalamus with normal intra-
cranial angiogram (Fig. 1E). After complete recovery, he
was discharged on medical management after three
days.

A day later, he had sudden onset of imbalance and vom-
iting. A small acute left cerebellar infarct was observed
on brain MRI (Fig. 1F). Noncontrast MRI angiogram
(MRA) showed poor visualization of bilateral vertebral
arteries (VA) and basilar artery (BA).
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The following day, he developed worsening of senso-
rium with anarthria. MRI showed fresh infarcts in the
pontomesencephalic region, and MRA showed nonvisu-
alization of the BA [Fig. 1. (G–H)]. He was referred to
our institute for further management in view of worsen-
ing of symptoms with nonopacification of basilar artery.

Management and Follow-up
On arrival, the child was drowsy and irritable with mul-
tidirectional nystagmus, anarthria, right-sided weakness,
and ataxia. Pediatric NIHS Score (Ped NIHSS) was 15.
Cerebral angiogram under general anesthesia, using
access via 5F femoral sheath, showed a dissection
involving the left VA (V3 segment) with filling defect
suggestive of thrombus and complete occlusion of the
distal BA (Fig. 2A).

In view of dissection of left VA, the right VA was used
to access the BA (Fig. 2B). Microcatheter over micro-
wire was negotiated in the right posterior cerebral artery
(PCA) and its presence in the true lumen was confirmed.
The clot was retrieved using Solitaire™ FR (4 × 20 mm)
stent retriever in a single pass. Post-thrombectomy
angiogram showed complete recanalization of the BA
with faint flow in the PCA (Fig. 2D). The time to reper-
fusion from the onset of symptoms was 26 hours.

During postoperative period, anticoagulation was started
after repeat imaging ruled out intracranial hemorrhage.

Histopathological examination showed fragments of
fibrinous material with many red blood cells (RBC) and
chronic inflammatory cell infiltrate, consistent with a
thrombus (Fig. 2F). He was discharged 10 days later on
oral anticoagulation; Ped NIHSS and mRS were zero at
the time of discharge. After three months, he is inde-
pendent for ambulation and activities of daily living,
without any focal deficits.

DISCUSSION
Pediatric arterial ischemic stroke is an important cause
for morbidity, mortality, and dependency in children.
Incidence of cerebrovascular disorders is observed to be
1.2–7.9 per 100,000 children [1] with the posterior cir-
culation involved in 10–30% patients [2]. Stroke in chil-
dren differs from those in adults in terms of etiology,
clinical presentation, management, and recovery. In the
absence of recanalization, mortality in BA stroke is
observed to be around 15%, while those who survive
may have residual deficits ranging from mild dysarthria
to locked-in state [3]. Common underlying mechanisms
for stroke in children include congenital or acquired car-
diac diseases, trauma (especially leading to dissection),
vascular (e.g., moya moya disease), hematological (e.g.,
sickle cell disease), infectious and metabolic disorders.
[4]

 

Figure 1. MRI brain at first presentation showing acute infarction in left thalamocapsular, right anterior thalamus, and
left parietal areas (A, B) and subacute infarction in right thalamus (C) with normal intracranial angiogram (D). Subse-
quent MRI images showing occurrence of new recurrent infarcts in right posterior thalamus (E), left cerebellum (F),
and pontomesencephalic areas (H). Images showing preintervention occlusion of BA (G) and 24 hours postrecanaliza-
tion patent vertebrobasilar system (J) and residual areas of infarction (I).
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Therapeutic options in adult acute ischemic stroke are
intravenous (IV) tissue plasminogen activator (tPA) and
mechanical thrombectomy. Unfortunately, in the absence
of any randomized control trials (RCT), these valida-
tions cannot be extrapolated for use in pediatric patients.
Early descriptions for the use of sophisticated clot
retrieval devices in pediatric stroke can be traced back to
early years of this century [5]. Newer clot retrieval devi-
ces, although validated for use in adults, have seen limi-
ted use in children [6–9].

Cases with mechanical clot removal in pediatric poste-
rior circulation strokes were reported recently by Grun-
wald et al., [10] Fink et al., [7] Tatum et al., [8] and
Bodey et al., [9]. Children with vertebrobasilar infarc-
tion are shown to have better outcome even with delayed
recanalization. It appears that unlike adults, BA infarc-
tion in children has a better prognosis, probably due to
greater neuroplasticity and fewer comorbid conditions
[3]. Review of literature revealed a postrecanalization
hemorrhage rate of 30.4% for intra-arterial (IA) tPA ver-
sus 9.1% (1 of 11) in those with mechanical revasculari-

 

Figure 2. Left VA angiogram showing left V3 dissection with thrombus (arrow head) and occlusion of distal BA (A).
Microcatheter was negotiated through right VA (B) in to the BA. Proximal markers of Solitaire device (arrow head, C)
and post-thrombectomy angiogram showing complete recanalization of BA (D). Macroscopic (E) and microscopic (F)
view of thrombus.
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zation, and this case had received IA tPA in addition to
mechanical procedure [6].

The Solitaire™ FR device is a new generation device
approved for mechanical thrombectomy. Tatum et al.,
[8] described three cases of BA infarcts treated with
Merci and Penumbra devices. Although mean time to
reperfusion in these cases was 12 hours and 41 minutes,
modified Rankin score (mRS) of 0–3 was achieved in all
cases at three months. Experience with Solitaire has
been very limited, especially in BA occlusion. Bodey et
al., [9] used Revive and Solitaire devices in three
patients with BA infarct and mean time for recanaliza-
tion was 19 hours and 20 minutes. Again, mRS of 0–3
was achieved in these patients at follow-up (Table 1).
The common denominators in both these case reports
are recanalization beyond 8 hours, excellent clinical out-
come and the absence of reperfusion hemorrhage.

To the best of our knowledge, this is the first case from
Asia to report the use of mechanical thrombectomy and
the use of Solitaire device in pediatric posterior circula-
tion stroke. The review of prior cases and the present
case lead us to believe that the use of mechanical clot
retrieval devices cannot be denied in large vessel pedia-
tric stroke. Until further guidelines and recommenda-
tions, mechanical thrombectomy may be considered in
carefully selected pediatric patients after consultation
with pediatric and interventional neurologists.

Learning Objectives
• Unlike adults, stroke in pediatric population

needs extensive investigations for etiological
diagnosis

• Large vessel stroke in children has a better out-
come even with delayed recanalization, due to
better neuroplasticity and lesser comorbid con-
ditions

• Experience with Solitaire device in pediatric
AIS is limited but positive

• Mechanical clot removal may be considered in
large vessel pediatric stroke
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Table 1. Comparison with recently reported case series on use of advanced clot removal devices in pediatric
basilar occlusion ischemic posterior circulation stroke

 Present case
 

Tatum et al.,[8]
 

Bodey et al.,[9]
 

Number of cases (n) 1 3 3
Mean pedNIHSS at presentation 15 8 28

Mean time to reperfusion 26 hours 12 hours 41 minutes 19 hours 20 minutes
Hemorrhage 0 0 0

Clot removal device Solitaire Merci/Penumbra Revive/Solitaire
Mean pedNIHSS at discharge 0 6.33 NA
Mean change in pedNIHSS −15 −3.5 NA

mRS at follow-up
 

0
 

0–3
 

0–3
 

Note: pedNIHSS, Pediatric National Institutes of Health Stroke Scale; mRS, Modified Rankin Scale; NA, Not available.
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