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Introduction

Perinatal arterial ischemic stroke (PAIS) is a most com-
mon subtype of perinatal stroke occurring between the 20th
week of pregnancy and 28th day of postnatal life. It is
caused by vascular occlusion in an arterial territory sec-
ondary to arterial thrombosis or embolization. In most cases
there is the involvement of the left middle cerebral artery
(MCA) manifested by convulsions. They are usually focal,
brief, and contralateral to the affected hemisphere and oc-
cur 12–72h after delivery. The gold standard of diagnosis
is magnetic resonance imaging (MRI) including diffusion-
weighted imaging (DWI) that shows the focal brain involve-
ment in the territory of the affected artery [1, 2].

Although PAIS affects 1 in 2300–5000 newborns, there
is no clear recommendation for the management in the liter-
ature [1]. The treatment is usually conservative. In addition
to standard anticonvulsant therapy, the neuroprotective ef-
fects of erythropoietin and stem cells are also considered.
The use of anticoagulants is still discussed because of the
minimal risk of recurrent stroke after PAIS [3]. The use of
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hyperacute stroke therapy (thrombolysis, mechanical and
aspiration thrombectomy) has not been reported in neona-
tal age [1, 3].

We present a case of a neonate with occlusion of the
left MCA successfully treated by combination of mechan-
ical and aspiration thrombectomy at the age of 2 days (in
October 2020).

Case Report

The eutrophic male neonate was born at the 41st week of
an uncomplicated pregnancy. The immediate postpartum
adaptation was appropriate and the postnatal life was ini-
tially uneventful.

At the age of 24h, a focal aware motor seizure (the right
upper and lower limbs) lasting for 1min was observed. In
the next 16h a focal to bilateral tonic-clonic seizure re-
occurred. Right upper limb hypotonia and weak Moro re-
flex on the right side persisted after the seizure. Subse-
quently, brain ultrasonography was performed (with a nor-
mal finding) and anticonvulsant therapy (phenobarbital) was
started. The child was referred to a specialized centre with
availability of endovascular therapy. Noncontrast-enhanced
computed tomography (CT), CT angiography, CT perfusion
(CTP) and MRI including DWI confirmed acute ischemic
stroke affecting the left frontal and temporal lobes due to
the cranial M2 branch of the left MCA occlusion (Figs. 1
and 2d).

After multidisciplinary consensus and parental consent,
endovascular treatment was performed with the patient un-
der general anesthesia. The exact time of the stroke on-
set was difficult to establish, we assumed an onset-to-groin
time of about 8h. The right femoral access was used. Ini-
tial puncture was performed with 3F micropuncture set, re-
placed by a 5F introducer. Aspiration catheter Sofia EX
105cm STR (MicroVention, Tustin, CA, USA) 5F was
placed into the M1 segment of the left MCA. Subsequently
a microcatheter Excelsior SL-10/45 (Stryker Neurovascu-
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Fig. 1 a, b Noncontrast-en-
hanced CT: hypodensity of
grey and white matter in the
left frontal and temporal lobes.
c Noncontrast-enhanced CT:
dense artery sign corresponding
to acute left MCA occlusion
(arrow). d CT angiography:
confirmed occlusion of the
cranial M2 branch of the left
MCA (arrow). e CT perfusion
maps presenting elevated CBV
(cerebral blood volume), mod-
erately reduced CBF (cerebral
blood flow) and prolonged MTT
(mean transit time) in affected
brain tissue suggesting penum-
bra

a b

c d

e

lar, Fremont, CA, USA) was navigated into the occluded
branch with Hybrid 0.008J (Balt, Montmorency, France).
Thrombectomy device pRESET LITE 3× 20mm (Phenox,
Bochum, Germany) was used. The first pass effect and re-
canalization of the MCA (TICI-3 – Thrombolysis in cere-
bral infarction scale) was achieved (Fig. 2a–c) (time groin-
to-reperfusion was 40min).

Nimodipine was administered continuously
(15–30µg/kg/h) for 12 days to prevent vasospasms af-
ter the procedure. No hemodynamic concerns occurred.
A focal subarachnoid hemorrhage was confirmed the next
day by imaging technique, it resolved spontaneously. Pro-
phylactic treatment with low molecular weight heparin was
initiated 9 days after the procedure. The muscle tone of the
right extremities was normalized almost immediately after
recanalization and the seizure did not reoccur. The child
was discharged home at the age of 27 days without any
motor deficits.

Follow-up MRI 3 months later displayed a pseudocystic
transformation of the ischemia-damaged brain tissue, but
smaller in size, compared to initial noncontrast-enhanced
CT and DWI lesion (Fig. 2d–f). The reperfused M2 branch
showed still patency (Fig. 2g). Psychomotor functions of the
baby were age-appropriate without neurological deficits.

Discussion

The case of a PAIS manifested by focal seizures is pre-
sented in our case report. The use of CT and MRI imag-
ing detected ischemia in the left MCA territory that is the
most common localization of the infarction in PAIS [1, 2].
With respect to a substantial volume of the ischemic lesion
CTP was performed. Although we assumed the irreversible
damage of the affected area, it corresponded to the penum-
bra in adults. Currently, no guidelines for the evaluation of
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Fig. 2 a Digital subtraction an-
giography (DSA): occlusion of
the M2 branch of the left MCA
(arrow). b DSA: placement
of guidewire and microcatheter
into the occluded branch. cDSA:
complete recanalization in the
Thrombolysis in cerebral in-
farction scale (TICI-3). d MRI:
DWI before endovascular re-
canalization: hyperintense area
of restricted diffusion in the left
MCA territory. e , f Follow-
up MRI 3 months later: T1-
weighted image: final ischemic
brain tissue volume was smaller
than the initial DWI lesion.
g Follow-up time-of-flight MR
angiography 3 months later
shows the patency of recanal-
ized M2 branch of the left MCA
(arrow)

a b c

d e f

g

a neonatal brain CTP in emergency settings are available
[4–6]. Based on the literature we hypothesize that imma-
ture vascularization could be the main reason for a different
CTP imaging in the adult and neonatal populations. In our
patient CBV in the affected area was not reduced but in-
creased in a compensatory manner.

There is no evidence for hyperacute stroke therapies for
neonates with an arterial occlusion [3] but a recent trial sug-
gested the same safety profile of thrombectomy in children
as in adults and supports clinicians’ practice of off-label
thrombectomy in childhood stroke [7]. The decision-mak-
ing process was an ethical dilemma: we considered harmful
effects of endovascular therapy, the large lesion volume and
the fact the M2 occlusion seems to affect the superior trunk,
which has important clinical relevance and opinion of par-
ents as well. Due to the uncertainty of the irreversible brain
damage and despite the commonly used conservative ther-
apy, endovascular treatment was performed. A focal sub-
arachnoid hemorrhage after the intervention was insignifi-

cant and it is reported in 16.4% of adults after mechanical
thrombectomy [8].

To the best of our knowledge this is the first reported
case of endovascular complete recanalization of the MCA
in a neonate. The neurological status improved significantly
after the procedure, symmetry of reflexes and motor activity
on both sides was observed. The final volume of ischemic
area was smaller compared to the initial DWI lesion. A pos-
sible cause for smaller size of the defect than initially could
be the compensatory increase in CBV.

The exact cause of the PAIS in our patient was not estab-
lished. We assumed a placental pathology leading to em-
bolization. The association between fetal vascular malper-
fusion (a spectrum of histologic placental abnormalities)
and perinatal stroke is increasingly acknowledged [9]. To
confirm the placental disorder, a histological evaluation of
the placenta would be required [1, 2, 9]. Thrombophilic
state in the mother was excluded and coagulation tests in
the child were normal.
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In the context of the current pandemic situation, it is
important to note that in acute coronavirus disease 2019
(COVID-19) there are histopathological signs of mater-
nal and fetal malperfusion present in 100% and 40% of
cases, respectively [10]. Based on these facts we can hy-
pothesize an increasing incidence of PAIS. In adult pa-
tients with acute ischemic stroke improved clinical outcome
3 months after endovascular treatment was proven [11].
Our aim was to demonstrate feasibility of mechanical and
aspiration thrombectomy in the management of the MCA
occlusion in neonatal period improving the neurological
outcome. The advances in technology used for thrombec-
tomy in smaller-sized or medium-sized vessel occlusions in
adults [12] make stroke interventions in neonatal patients
possible.

Conclusion

The endovascular treatment in MCA occlusion is feasible
in neonates and can lead to clinical improvement and re-
duction of the damaged brain tissue volume. It should be
considered in the management of a neonate with PAIS.
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