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Case Report: Successful Mechanical Thrombectomy in a Newborn With Basilar Artery Occlusion
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Background: Neonatal stroke remains a rare condition that has not yet been assessed in the field of endovascular treatment.

Case: We present the first case report of a successful mechanical thrombectomy in a newborn with a basilar occlusion the treatment was 14 hours after birth. Complete reperfusion of the basilar artery was achieved after the two thrombectomy maneuvers with stent retrievers. Imaging follow-up proved patency of the target vessel and at day 30, the patient showed no neurologic deficits.

Conclusions: Mechanical thrombectomy appears to be technically feasible and can be an individual option in selected cases to treat stroke in neonates with proven persistent proximal cerebral artery occlusion.
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INTRODUCTION

Pediatric stroke, due to arterial occlusions, occurs rarely with the estimated incidences between 2 and 8 per 1,00,000 per year (1). Similar to adults, pediatric stroke carries a high risk of mortality and long term disability. While the evidence of mechanical thrombectomy (MT) for adults, with large vessel occlusion (LVO) stroke, is based on multiple randomized clinical trials, there is a general paucity of data for endovascular stroke treatment (EVT) of patients with pediatric stroke. Nonetheless, retrospective case series (2–4) suggest the feasibility and safety of the said procedure in childhood stroke from 7 years of age (2, 4). Currently, a successful MT has been reported in children as young as 9 months (5). There is no data on EVT in neonatal arterial ischemic stroke (NAIS) (5, 6).

Neonatal arterial ischemic stroke differs from childhood stroke in terms of underlying causes (7–9). The NAIS can be caused by placenta thrombembolism that is related to different risk factors (10). Most NAIS are presented with anterior circulation mainly in the middle cerebral artery (MCA) territory, whereas posterior circulation strokes are extremely rare. Furthermore, in most cases of NAIS, a vessel occlusion can not be proven at the time of diagnosis with imaging. To our knowledge, we present the first case of a successful MT for arterial stroke in a newborn, 14 h after birth.



CASE DESCRIPTION


Clinical Presentation

The timeline with clinical and procedural data is shown in Table 1.


Table 1. Timeline of clinical and procedural data.
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A male mature neonate (41 weeks, 4,620 g body weight) was born per vacuum extraction, with an initial Appearance, Pulse, Grimace, Activity, Respiration (APGAR) Score of 7/8/9. Right after birth, respiratory adaption disturbance was observed, and the neonate was admitted to the pediatric intensive care unit. Six hours after birth, he presented movement abnormalities. As a differential diagnosis, seizures were suspected. Ultrasound showed no clear pathology, and an MRI imaging was immediately initiated for a suspected NAIS as a differential diagnosis.



Diagnostic Assessment

Magnetic resonance imaging (MRI) including MR angiography was performed 4 h after the onset of the symptom, demonstrating a distal basilar artery (BA) occlusion with bilateral lesions on diffusion-weighted imaging (DWI) in the territory of the superior cerebellar artery (Figure 1), and a very small and circumscribed brain stem lesion in the medulla oblongata.


[image: Figure 1]
FIGURE 1. Magnetic resonance imaging (MRI) before intervention. (a,b) TOF shows the stop of flow signal in the distal basilar artery (arrow in a and double arrow in (b), and a discontinuous flow signal in the proximal basilar artery (arrowheads); (c) diffusion-weighted imaging (DWI) MRI signal elevation and ADC decrease (d) in the cerebellum corresponding to SCA territory without significant FLAIR changes (e). Only small diffusion restriction in the brain stem (medulla oblongata).


The patient was immediately referred to our hospital for a potential EVT. After the arrival of the patient, intubation anesthesia was initiated. In the angio-suite, prior to the procedure, a transcranial ultrasound confirmed the persistence of the distal BA occlusion.



Interventional Procedure

Eight hours after the symptom onset, the procedure started with the establishment of right femoral access using a 4-French (F) sheath. A 4F 100 cm vertebral shape catheter (Cordis Tempo, Cardinal Health, Dublin, Ireland) was used as a guiding catheter. The left vertebral artery (VA) showed a direct origin from the aortic arch and was then proximally catheterized. Bilateral subtraction angiography confirmed the distal occlusion of the hypoplastic BA (Figure 2). The BA was catheterized with a 156 cm Headway DUO microcatheter (Microvention, Aliso Vejo, CA, USA), guided by a manually pre-shaped Hybrid.008″ guidewire (Balt, Montmorency, France), and the thrombus passage was confirmed by a contrast injection showing a distal position in the left posterior cerebral artery (Figure 2b). MT was performed with a Catch Mini 3 ×15 mm (Balt, Montmorency, France) that was deployed within the occlusion. After 1 min, the stent retriever was pulled back toward the 4f-catheter and both devices were extracted under continuous aspiration. Subsequent catheterization of the left VA showed a persistent BA occlusion that was now more proximally located, and, therefore, a second MT maneuver was performed using a preset lite 3 ×20 mm (Phenox, Bochum Germany) device. Repeated catheterization of the left VA showed a completely recanalized but vasospastic BA. Within the next 5 min, a nimodipine infusion (0.1 mg) was applied through the catheter, followed by a final angiographic run that confirmed the visible improvement of the vasospasms and a patent BA 48 min after the start of the procedure, and 8 h after symptom onset.


[image: Figure 2]
FIGURE 2. (a) Initial finding of distal basilar artery occlusion (arrow); (b) super selective injection into left PCA; (c) proximal occlusion after the 1st retriever maneuver (open arrow); (d) deployment of Preset device (white arrowheads); (e) finding after the 2nd retrieval with vasospasm (black arrowheads); and (f) final control after nimodipine infusion.




Clinical Development

Six hours postintervention, doppler ultrasound confirmed the recanalization of the BA with antegrade perfusion, and 24 h follow-up MRI angiography showed patency of the BA with a regular flow profile. There was no increase in the volume of DWI abnormalities (Figure 3). After the extubation, the clinical condition was stable with intermittent mild declines in oxygen saturation for 2 days. Medical therapy was continued with phenobarbital for 14 days and with nimodipine for 7 days, respectively, to prevent seizures and vasospasm. Additionally, enoxaparine was started once daily as an individual treatment, with a likely proximal left vertebral artery occlusion or low flow. The patient was discharged from our hospital on day 17, after the stroke with normal motoric patterns and with no neurological deficits.


[image: Figure 3]
Figure 3. (a,b). MRI on day 1, after the intervention, shows bright DWI lesions in both SCA territories with small brain stem involvement; (c) TOF proves patent hypoplastic basilar artery; (d,e) MRI on day 15 shows normalization of DWI signal and decrease in the FLAIR lesion in the cerebellum; and (f) missing proximal flow signal in left VA.


Postinterventional follow-up imaging with MRI (day 1 and 15) and a transcranial ultrasound showed a proximal occlusion of the left VA, which had been catheterized during the intervention (Figure 3f). In an etiologic stroke workup, a small atrial septal defect was confirmed by a cardiac ultrasound. Clinical follow-up examination 30 days after the stroke showed a normal neurological examination.

In the 3 months of the neurological follow-up examination, the evolution was appropriate to the age with a symmetrical activity of all the extremities. Intermittent strabismus, with abduction deficit of the right more than the left, was observed as well as a partially fixed head malposition with left rotation. The MRI showed a normal perfused basilar artery without signs of new ischemia (Figure 4). The cerebellum shows defects in the territory of the superior cerebellar artery with focal atrophy.
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FIGURE 4. Three months following up of MRI and MRA. Postischemic defects in bilateral SCA territory with focal atrophy in the cerebellum on the following: (a) FLAIR (white arrow); (b,c) T2w (black arrows), proximal vertebral artery shows no antegrade flow in v0-V2 with distal reperfusion; (d,e) white double arrows; and (f) the basilar artery shows normal flow signal.


According to guidelines, detailed hemostaseologic testing was performed. The lipoprotein elevation was diagnosed as a potential risk factor for thromboembolic events in childhood and NAIS (11, 12).




DISCUSSION

Neonatal stroke due to arterial vessel occlusion is a rare condition, especially in cases with BA involvement (13). The management of perinatal stroke is usually conservative and supportive (14). Our reported case shows a very rare constellation of findings of perinatal ischemia with cerebellar infarction associated with a persistent thromboembolic occlusion of the basilar artery, in contrast to the more common NAIS in the anterior circulation, the latter is often without a proven arterial occlusion.

In our case, two contributing factors for NAIS were present: the diagnosis of an atrial septal defect and the elevated lipoprotein a. These factors may have provoked an embolic stroke. Additionally, the anatomical variant of the left VA, with a direct origin from the aortic arch, supported the hypothesis of an embolic BA occlusion. In our case, there were no typical signs for basilar artery occlusion known for older children such as lethargy or apnoe. This might be due to the different brain maturiation in a newborn. Unspecific symtoms and mimicking seizures lead to immediate imaging including MRI and surprisingly showed the mid-basilar occlusion.

The clinical constellation and the imaging findings indicated a high risk of progressive infarction and a potentially life-threatening condition. Accordingly, at the time of MRI diagnosis, the brainstem showed only one small DWI lesion suggesting a large part of the basilar territory to be a tissue at risk that could potentially be preserved with acute reperfusion of the occluded artery. The decision for MT after the MRI, as well as the secondary admission, was made in an interdisciplinary consensus with repeated proof of the persistent basilar occlusion by ultrasound in the Angiosuite prior to the procedure.

Attributed to the latest technical developments, the interventional procedure was facilitated by the availability of small clot retrievers dedicated for EVT in adults with medium-sized vessel occlusions like the distal posterior cerebral artery (15). However, there are several clinical and, maybe, even ethical concerns for and against EVT in this special context that have to be weighed-out based on a case-by-case basis with individual risk-benefit-ratios. Although the diagnosis and the secondary admission to our center were unusually fast (16), the procedure started with a considerable delay of 8 h after the symptom onset. Thus, the collateral blood flow of the vertebrobasilar territory might have been so well-preserved, that an EVT carried a risk to be unnecessary (collaterals will preserve the target tissue either way) or futile (tissue at risk is already irreversibly damaged), and, therefore, the procedure could favor possible harmful treatment effects (radiation, anesthesiologic complications, iatrogenic vessel injuries, and bleeding events). In our case, the postinterventional absence of flow in the left proximal VA may be explained due to a procedure-related vessel dissection caused by repetitive catheterization of the small vessel with a relatively stiff 4F-catheter. Notwithstanding the latter, endovascular therapy for neonates is well-established in the fields of cardiology and neuroradiology (17–20). The evolution of stroke therapy in adults, with rapid advances in device technology, supports the MT of neonates with LVO as a potential frontier in interventional neuroradiology. Besides the technical equipment, however, an effective EVT of NAIS requires a high-paced workflow (“time is brain”) that can only be achieved in a multidisciplinary environment with highly specialized and trained teams in pediatrics, anesthesiology, and interventional neuroradiology. In such a setting, the in-hospital time metrics of our case were comparable to the large multicenter adult cohorts with a median door-to-groin puncture time of 55 min, marking an important predictor of a favorable outcome (21). Due to the rarity of neonatal LVO stroke, prospective trials will be very challenging to conduct, and, currently, decision-making in treatment depends on the individual expertise of the multidisciplinary team and of the individual case. Our reported experience is limited to the particular findings of this case and is not directly applicable to the common NAIS scenario in the anterior circulation.



CONCLUSION

In our first case of postnatal basilar artery occlusion stroke, mechanical thrombectomy was technically feasible and successful with a good clinical outcome. Endovascular therapy might be an option for selected NAIS with certain findings.
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