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ABSTRACT
Although the left ventricular assist device is an important bridge to heart transplantation for patients with end-stage
heart failure, it can also be a source of embolic stroke. We present a case of late intracranial mechanical thrombectomy
performed for embolic stroke beyond the recommended 6 h, thus allowing for heart transplantation 4 days after
intracranial mechanical thrombectomy. (Level of Difﬁculty: Advanced.) (J Am Coll Cardiol Case Rep 2021;3:686–9)
© 2021 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION
A 14-year-old boy was referred to our pediatric hospital (Hospital Necker-Enfants-Malades, AP-HP, Paris,
France) for end-stage heart failure. Despite maximal
medical treatment, including intravenous inotropic
drugs, the patient ﬁnally required cardiac assistance
by a left ventricular assist device (LVAD) while
awaiting orthotopic heart transplantation. Anticoagulant treatment using intravenous heparin was
maintained, and antiplatelet therapy (aspirin and
dipyridamole) was added as a course of treatment
after the Berlin Heart EXCOR pediatric LVAD (Berlin
Heart, Berlin, Germany) was implanted. At day 3 postLVAD implantation, the anti–factor Xa level was
within the target range, and the LVAD was free of any
visible clot or deposit. However, he suddenly presented with isolated speech disturbances. Four hours

LEARNING OBJECTIVES
 To suspect a related embolic stroke in the
context of neurological deterioration in patients with LVADs.
 To understand that LVAD-related embolic
stroke management is particularly challenging because all patients receive antithrombotic treatment, which is a
contraindication to intravenous tissue plasminogen activator treatment.
 To be aware that LVAD blood pump
replacement may be urgently required as a
result of potential embolic recurrence risk.
 To discover that there are no validated
guidelines for children, unlike in adults, for
MT beyond the recommended 6 h, thereby
reinforcing the need for onsite multidisciplinary expertise.
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DISCUSSION

Brain computed tomography (CT) scan and CT angiography (64-detector high-speed HD Lightspeed VCT
system, GE Healthcare, Barrington, Illinois) revealed
an occlusion of the proximal M2 segment of the left
middle cerebral artery (Figure 1A) without detectable
early ischemic changes. CT angiography showed good
collateral circulation of the left brain hemisphere,
deﬁned as the ﬁlling of >50% of the middle cerebral
artery peripheral arterial circulation (1).
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F I G U R E 1 Pediatric M2 Left Middle Cerebral Artery MT for Embolic Stroke From LVAD

(A) Computed tomography angiography showing an occlusion of the M2 segment of the left middle cerebral artery with good collateral circulation, deﬁned as the ﬁlling
of >50% of the middle cerebral artery peripheral arterial circulation. (B) Removed left ventricular assist device (LVAD) blood pump revealed a large clot and ﬁbrin
deposits. See zoomed area (corresponding to dotted circle) into the removed LVAD blood pump revealing a large clot and ﬁbrin deposits (arrowheads). (C) Basal digital
subtraction angiography with occlusion of the left M2 middle cerebral artery (star). (D) Aspiration catheter deployment up to the proximal face of the thrombus into
the M2 left middle cerebral artery. (E) A 5-mm mixed clot removed in a single pass. (F) Final digital subtraction angiography showing a Thrombolysis in Cerebral
Infarction 3 recanalization 8.7 h after initial onset with a completely permeable left middle cerebral artery (arrowheads). MT ¼ mechanical thrombectomy.
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seemed to have a relatively good risk-to-beneﬁt

CONCLUSIONS

balance, which proved to be effective.
MT is a lifesaving procedure for selected pediatric

FOLLOW-UP

patients experiencing LVAD-related embolic stroke,

Neurological assessments after the MT procedure
showed rapid improvement of motor symptoms and
mild aphasia (PedNIHSS ¼ 1 at 2 days after the procedure). Brain CT obtained at day 3 post-procedure
showed no hemorrhagic transformation. The patient
underwent cardiopulmonary bypass for heart transplantation 4 days after successful removal of the
thrombus. Interestingly, visual examination of the

even when MT is performed beyond the recommended 6 h. For patients with end-stage heart
failure, LVAD use has become an important aspect of
bridge therapy before heart transplantation (9), and
we recommend MT as an adjunct to reinforce the
foundation of this bridge in case of life-threatening
embolic cerebral complications.
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