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Introduction

Acute basilar artery occlusion (ABAO) is a devastating type of stroke, with a mortality rate as high as 90% without treatment (1). However, the incidence of such type of stroke is low, since it concerns approximatively 1% of all brain strokes (2). Moreover, survivors can be exposed to a high degree of dependence, due to the lesions in the territory vascularized by the basilar artery, which can cause neurological disorders such as difficulty swallowing, vertigo or consciousness disorders.

One prognostic factor found in many studies is the speed of recanalization of the basilar artery (3), either intravenously, using thrombolytic agents, or throughout interventional neuroradiology, using different techniques of mechanical thrombectomy. Studies have shown a benefit of a recanalization in less than 6 hours after symptom onset (4) for the anterior territory of the circle of Willis. However, there is no strict delay for recanalization of the posterior territory, as studies have shown a good outcome in patients treated after a delay of 6 hours [START_REF] Vergouwen | Time is Brain(stem) in Basilar Artery Occlusion[END_REF].

Hypotheses for a longer delay of recanalization could be the higher resistance of the brain stem to ischemia, due to the richer collateral flow of the posterior circulation, or the higher abundance of white matter (which is more resistant to ischemia) [START_REF] Vergouwen | Time is Brain(stem) in Basilar Artery Occlusion[END_REF]. Furthermore, a recent study by Nogueira et al [START_REF] Nogueira | Thrombectomy 6 to 24 Hours after Stroke with a Mismatch between Deficit and Infarct[END_REF] has shown a benefit in the rate of disability at 90 days, using the modified Rankin Scale score, for patients treated by thrombectomy 6 to 24 hours after a stroke of the anterior circulation with a mismatch between deficit and infarct. The modified Rankin Scale (mRS) is a score from 0 to 6 used to classify the neurological handicap in patients who suffered from a stroke (annex 1). Gory et al showed, in their study, a mRS score of ≤2 in 27% of patients treated by stent retriever thrombectomy [START_REF] Gory | Outcomes of stent retriever thrombectomy in basilar artery occlusion: an observational study and systematic review[END_REF] with a median delay of 8 hours, demonstrating that the speed of recanalization is not the only factor influencing the outcome.

Other factors have been shown to influence the outcome in patients with ABAO, in a negative way, such as a comatose state upon admission (8), a thalamic infarct [START_REF] Fahed | A leap forward in the endovascular management of acute basilar artery occlusion since the appearance of stent retrievers: a single-center comparative study[END_REF], or in a positive way, such as the presence of a collateral flow [START_REF] Van Der Hoeven | Collateral flow predicts outcome after basilar artery occlusion: The posterior circulation collateral score[END_REF]. Many authors have attempted to create radiological scores in order to predict the outcome of patients, such as the Posterior Circulation Acute Stroke Prognosis Early CT Score (PC-ASPECTS) [START_REF] Tei | Posterior circulation ASPECTS on diffusionweighted MRI can be a powerful marker for predicting functional outcome[END_REF]. Such scores could be useful tools for physicians when caring for such patients in order to predict the outcome [START_REF] Yoon | Predictors of Good Outcome After Stent-Retriever Thrombectomy in Acute Basilar Artery Occlusion[END_REF], especially in intensive care units where patients are sedated at the initial phase, making a proper neurological examination difficult. However, the literature remains unclear on which prognostic factors best predict outcome after ABAO.

Interventional neuroradiology is a relatively new technology, with a rapid development over the course of recent years. Many techniques are available, such as mechanical thrombectomy using a stent retriever or thromboaspiration device, the use of stents for recanalization or other adjuvant therapies such as an in situ thrombolysis or an angioplasty. Endovascular therapies have shown their benefit for the anterior and posterior territory [START_REF] Fahed | A leap forward in the endovascular management of acute basilar artery occlusion since the appearance of stent retrievers: a single-center comparative study[END_REF][START_REF] Baek | Acute Basilar Artery Occlusion: Outcome of Mechanical Thrombectomy with Solitaire Stent within 8 Hours of Stroke Onset[END_REF][START_REF] Phan | Outcomes of endovascular treatment of basilar artery occlusion in the stent retriever era: a systematic review and meta-analysis[END_REF][START_REF] Berkhemer | A Randomized Trial of Intraarterial Treatment for Acute Ischemic Stroke[END_REF], one of their advantages is that they can bypass adverse events of intravenous recanalization using thrombolytic agents (diffuse bleeding, brain hemorrhage, allergy).

Given the severity of ABAO, with a rapid onset of signs, and critical symptoms such as coma or locked-in syndrome ( 16), the most appropriate place for the management of such patients is in neuro-intensive care units. Patients can receive appropriate care, such as mechanical ventilation or vasopressors in order to restore an adequate cerebral perfusion. Interestingly, no study has specifically examined the outcome of patients suffering from ABAO hospitalized in intensive care units.

The aim of our study was to examine the outcome of patients hospitalized in a neuro-intensive care unit after an ABAO treated by mechanical thrombectomy. We also aimed at determining if usual prognostic factors predicted the outcome in a specific population of intensive care patients by comparing patients with a good outcome (mRS 0-2) to patients with a bad outcome (mRS 3-6).

Materials and Methods

Patient Selection

We conducted an observational, retrospective, monocentric study in the neurological intensive care unit (ICU) of the "Centre Hospitalier Universitaire" (CHU) Montpellier, Gui de Chauliac. The local institutional review board (study reference: 2019_IRB-MTP_04-03) approved this study, as well as data collection in the medical records of patients, in accordance with the French law [START_REF] Toulouse | French legal approach to clinical research[END_REF]. We studied a patient population from January 2011 to December 2017. All patients with a brain stroke of the posterior circulation due to an occlusion of the basilar artery were screened for inclusion.

Inclusion criteria were the following: adult patients aged over 18 years old, a baseline National Institute of Health Stroke Scale (NIHSS) score of ≥ 3 or patients with a significant clinical deficit following physician evaluation with no NIHSS limit, an ABAO and acute stroke confirmed by a cerebral magnetic resonance angiography (MRA) and diffuse weight imaging (DWI), respectively (or a computed tomography scan when patients had a contra-indication to magnetic resonance imaging), patients with PC-ASPECTS ≥7 (patients with PC-ASPECTS <7 were also considered for mechanical thrombectomy (MT) on a case by case analysis after careful consideration of patient conditions, patient age, stroke severity, and the baseline mRS score). We included only patients who underwent an interventional radiology procedure (either mechanical thrombectomy and/or adjuvant therapies such as stent placement or angioplasty). There was no fixed delay to perform a thrombectomy. Finally, we included only patients who were hospitalized in our ICU following the interventional procedure.

Exclusion criteria were the following: patients with a baseline dependence (defined by a modified Rankin Scale score >2) before ABAO and a life expectancy of less than 3 months, patients with diffuse pontine ischemia on DWI (DWI lesions involving >80% of the pons), patients with strokes due to an ischemia of the posterior circulation not concerning the basilar artery (either vertebral arteries without basilar artery implication or arteries after the basilar artery such as the posterior cerebral arteries). Patients treated by intravenous thrombolysis (IVT) only or patients who were not considered for interventional radiology were not included in this study.

Even though most patients hospitalized for an ABAO were taken care of in the ICU, there was a proportion of patients who remained in the neurological stroke ward after MT; for example, patients with a good Glasgow Coma Scale (GCS) after the procedure or patients not needing mechanical ventilation. Such patients were excluded, as our study focused on patients hospitalized in an ICU. Moreover, in order to homogenize the cohort, we also excluded patients who were hospitalized in other ICUs without a transfer to our unit.

Data Collection

Patient characteristics were collected retrospectively by searching in the medical records of patients. We recorded different times of events: beginning of the first symptoms, first medical contact, arrival at the hospital, vascular puncture, recanalization. Different delays were then calculated. Since ABAO can be a fluctuating disease, with a fluctuating neurological state, we decided to select the time of the worsening neurological state to determine the delay between the first symptoms and vascular puncture and recanalization. Indeed, some patients had initial symptoms which did not require an endovascular procedure but were only treated when a clinical worsening occurred.

The on-call stroke neurologist recorded the NIHSS and the GCS score upon first medical contact and upon arrival at the hospital, which was then found in the medical record. A score of 40 was given for the NIHSS to sedated patients or patients in a comatose state with a GCS of 3. A score of 3 was given for the GCS for sedated patients.

A single radiologist retrospectively collected data concerning: the location of the occlusion (proximal, middle or distal occlusion of the basilar artery), the presence or absence of a collateral flow, an associated thalamic stroke, as well as two scores, the PC-ASPECTS and the Diffuse Brain Imaging Brain Stem Score (DWI-BSS), which are scores used to predict the functional outcome of patients with ABAO. To determine if a collateral flow was present or not, we used the Posterior Communicating Artery score (PCOMs). A score of 0 was given for the absence of a permeable posterior communicating artery, 1 for a unilateral permeable posterior communicating artery and 2 for bilateral permeable posterior communicating arteries. The PC-ASPECTS was first described by Puetz et al [START_REF] Puetz | Extent of Hypoattenuation on CT Angiography Source Images Predicts Functional Outcome in Patients With Basilar Artery Occlusion[END_REF]. It uses the diffused weight imaging sequence and attributes 10 points to the posterior circulation, with 1 point subtracted for every early ischemic change on the left or right thalamus, left or right cerebellum and left or right posterior cerebral artery and 2 points subtracted for every early ischemic change in the midbrain or pons (10 points are attributed when no territory is concerned by ischemia, 0 points are attributed when all PC-ASPECTS territories are concerned by an early ischemic change). The DWI-BSS is a 12-point semiquantitative score, described by Mourand et al [START_REF] Mourand | Diffusion-Weighted Imaging Score of the Brain Stem: A Predictor of Outcome in Acute Basilar Artery Occlusion Treated with the Solitaire FR Device[END_REF], which separates the brain stem according to 3 levels (medulla, midbrain and pons) and differentiates the right and left side. One or two points are attributed for each unilateral high intensity lesion of the brainstem (no point being given when the zone is not concerned by stroke). Finally, the radiologist retrospectively examined all imageries conducted during the ICU stay, conducted systematically at 24 hours of stay or when a complication was clinically suspected, in order to determine if such complication (new ischemia, hemorrhagic transformation, re-occlusion of the basilar artery) was present or not.

The interventional radiologist retrospectively recorded the following data: the time of vascular puncture, the location of the occlusion, the type of thrombectomy (stent retriever or thromboaspiration), adjuvant therapies (angioplasty, stent placement or intra-arterial thrombolysis), the Thrombolysis In Cerebral Infarction (TICI) score (annex 2) at the end of the procedure as well as the time of recanalization and potential complications during the arteriography.

The intensivist retrospectively recorded the Simplified Acute Physiology II Score (SAPS II), respiratory characteristics (need for intubation, duration of mechanical ventilation, ventilator associated pneumonia (VAP)), the need for vasopressors. Complications related to the ABAO were recorded, including the need for neurosurgical interventions (craniotomy, external ventricular drainage, surgical evacuation of a hematoma) and neurological complications (new ischemia, hemorrhagic transformation, re-occlusion of the basilar artery). When a complication was clinically suspected, an imagery was conducted (either a magnetic resonance imaging (MRI) or a computed tomography scan (CT-scan)) to confirm the complication. Patient outcome upon exiting the ICU, causes of death (including brain death, death by withdrawal of care or death not related to the ABAO) and the length of stay (LOS) in the ICU were recorded.

Finally, survivors were reviewed to determine their autonomy concerning breathing and feeding upon exiting the ICU (defined by the presence or absence of a gastrostomy or a tracheotomy) and their modified Rankin Scale score 90 days after the initial symptoms. A good outcome was defined as a mRS score ≤ 2; a bad outcome was defined as a mRS score of 3-6 (mRS 6 defining death). Modified Rankin Scale scores were determined by the neurologist throughout a dedicated neurological consultation when possible. When patients were still hospitalized, the appropriate ward was contacted for further information. For patients with no follow up, we referred to the latest known physical condition upon discharge.

Revascularization Therapy

Patients were either treated using a MT following IVT (bridging therapy) or MT alone. With the bridging therapy, intravenous Alteplase (full dose 0.9 mg/kg with a loading dose of 10%) was administered as soon as possible and patients were transferred to the angiographic suite for thrombectomy. Conventional clinical and laboratory inclusion and exclusion criteria for IVT were applied [START_REF] Hacke | Thrombolysis with Alteplase 3 to 4.5 Hours after Acute Ischemic Stroke[END_REF]. Intravenous thrombolysis was not conducted when an extensive cerebellar ischemia was present. The choice of the technique of thrombectomy was left to the appreciation of the neuroradiologist. It consisted of either a thromboaspiration, a stent retriever, or both. Adjuvant therapies were also used, such as in situ fibrinolysis, placement of a permanent stent or an angioplasty alone.

Our hospital is the regional reference for brain stroke, and the only one in the region of Languedoc-Roussillon to possess a structure for neuroradiological procedures. Patients suffering from an ABAO, initially admitted to another hospital, thus received an IVT if the delay was respected, and then transferred to our hospital for a complementary thrombectomy if necessary.

When patients were admitted directly to our stroke unit, an IVT was considered as first intention therapy, followed by a MT if necessary.

When either the ischemia was installed, the delay was too long or lesions were too important to expect a good prognosis, a medical treatment was proposed, including an anticoagulant therapy when possible after careful consideration of the risk of hemorrhagic transformation. A medical treatment was also proposed as first intention therapy for patients who had a minor neurological deficit. Patients were carefully followed and a MT was considered if we observed an aggravation or a recurrence of symptoms. We did not have a specific delay for revascularization therapy using MT. The decision was taken in a multidisciplinary way, taking into account the age of the patient, the mRS status before ABAO and the extent of lesions on the MRI.

Usual Care in the Intensive Care Unit

The usual practice in our ICU consisted in maintaining patients sedated during the first 24 to 48 hours after admission. Sedation included Midazolam with a target Richmond Agitation Sedation Scale (RASS) score of -5, and Sufentanil, with a target Behavioral Pain Scale (BPS) of 3 [START_REF] Bernard | Assessing pain in critically ill brain-injured patients: a psychometric comparison of 3 pain scales and videopupillometry[END_REF]. A systematic brain imaging was conducted after 24 hours. Sedation was then stopped to conduct a medical examination. When the patient was appropriately weaned from mechanical ventilation, we attempted an extubation. If it failed (determined by the need for a reintubation within 48 hours after extubation), a tracheotomy was discussed in a multidisciplinary manner, taking into account multiple arguments, including the age of the patient, the expected neurological outcome or the visible brain sequelae. A gastrostomy was also discussed for patients with swallowing disorders.

Statistical Analysis

Statistical analyses were performed by a single statistician using the SAS (SAS Institute, Cary, NC, USA), version 9.4 software. We compared groups depending on the outcome; a good outcome was determined by a mRS score of 0-2 and a bad outcome by a mRS score of 3-6. Categorical variables were compared using the Fisher test or Chi-2 test, when appropriate. Continuous variables were compared using the Mann-Whitney U test or the Student test. A multivariable logistic model was performed using a Backward selection for significant variables in the univariable model (p values < 0.2). P values < 0.05 determined a statistically significant difference.

Results

Population Data

In total, from January 2011 to December 2017, 212 consecutive patients were hospitalized in the "CHU Gui de Chauliac" for an ABAO, including 105 who had an endovascular treatment (Figure 1). Out of these patients, 71 patients (67.6%) were hospitalized in our neuro-ICU after the procedure. The median (interquartile range) age of our population was 66 (57-75) years old. The man/woman ratio was approximately 3:1.

Thirty-four patients and were not hospitalized in our neuro-ICU after MT. Three patients were transferred to different ICUs with the entire patient care in the other ICU. The other 31 patients were hospitalized in the neurological stroke unit.

Fifteen patients (21.1%) presented a good outcome (mRS score of 0-2) and 56 (78.9%) a bad outcome (mRS score of 3-6) at 90 days. All baseline characteristics (table 1) were similar between both groups, apart from hypertension, which was significantly more frequent in patients with a bad outcome (42 patients (59.2%) in total, with 5 (33.3%) vs 37 (66.1%) patients with a good vs bad outcome, respectively, p=0.02). 

Neurological Characteristics

The median NIHSS (and interquartile range (IQR)) was 14 (IQR 6-40) (14.5 (6-40) vs. 13.5 for patients with a good vs. bad outcome, respectively, p=0.94) and the median GCS upon first medical contact was 11 (IQR 6.5-15) (14 [START_REF] Gory | Outcomes of stent retriever thrombectomy in basilar artery occlusion: an observational study and systematic review[END_REF][START_REF] Renard | MRI-Based Score for Acute Basilar Artery Thrombosis[END_REF][START_REF] Fahed | A leap forward in the endovascular management of acute basilar artery occlusion since the appearance of stent retrievers: a single-center comparative study[END_REF][START_REF] Van Der Hoeven | Collateral flow predicts outcome after basilar artery occlusion: The posterior circulation collateral score[END_REF][START_REF] Tei | Posterior circulation ASPECTS on diffusionweighted MRI can be a powerful marker for predicting functional outcome[END_REF][START_REF] Yoon | Predictors of Good Outcome After Stent-Retriever Thrombectomy in Acute Basilar Artery Occlusion[END_REF][START_REF] Baek | Acute Basilar Artery Occlusion: Outcome of Mechanical Thrombectomy with Solitaire Stent within 8 Hours of Stroke Onset[END_REF][START_REF] Phan | Outcomes of endovascular treatment of basilar artery occlusion in the stent retriever era: a systematic review and meta-analysis[END_REF][START_REF] Berkhemer | A Randomized Trial of Intraarterial Treatment for Acute Ischemic Stroke[END_REF] vs. 11 (5.5-15) for patients with a good vs. bad outcome, respectively, p=0.64). There was no significant difference in the NIHSS score and the GCS score when comparing patients with a good vs. bad outcome. Forty-five patients (64.3%) presented a coma before endovascular treatment.

An IVT was realized for 24 patients (33.8%) prior to a thrombectomy. Reasons for not administering an intravenous thrombolytic therapy were multiple, including the delay from the beginning of symptoms too long, an important ischemic territory, an important cerebellar ischemia or a contraindication to such medical therapy.

The etiology of the stroke was considered to be thrombotic for 17 ( 

Interventional Radiologic Characteristics

All patients underwent a thrombectomy procedure. Nineteen patients (26.8%) had a stent retriever technique, 20 patients (28.2%) a thrombo-aspiration and 24 (33.8%) a combination. The interventional procedure failed for 8 patients (11.3%) due to the difficulty in accessing the basilar artery. Adjuvant therapies included: an in-situ fibrinolysis was for 4 patients (5.6%), an angioplasty or stent placement for 9 patients (12.7%) and both for 1 patient (1.4%). The median number of passages was 1 (1-2). Twenty-two complications (33.9%) were reported during the intervention: 9 embolic migrations, 10 vessel dissections or ruptures and 3 vasospasms.

Recanalization Delays

The median (IQR) delay between the last clinical neurological worsening and vascular puncture was 410 (286-570) minutes (365. 

ICU Characteristics

All patients (except for one) were on mechanical ventilation upon arrival in the ICU, either for upper airway protection from regurgitation and aspiration due to the neurological status or for the anesthetic management of the MT. The median time of mechanical ventilation was 6 (IQR 3-10) days. Nineteen patients developed a VAP during their stay. Thirty-one patients needed a vasopressor therapy in order to maintain an adequate blood pressure for brain perfusion. The median Simplified Acute Physiology Score II (SAPS II) was 45 (IQR 35-58.5) and was significantly lower in patients with a good outcome (34 (24-45)) vs. a bad outcome (48 (37-59)) (p<0.01).

Nine patients needed a neurosurgical procedure during their stay: 5 for the placement of an external ventricular drainage, 3 for a craniotomy and 1 for a surgical evacuation of a hematoma.

Usual care included, when possible, a brain imagery at 24 hours (MRI or CT-scan) in order to detect complications. On the control brain imagery, 25 patients (37.3%) presented an extension of the ischemic zone in the posterior territory, 11 a hemorrhagic transformation and 3 a reocclusion of the basilar artery. Table 4 presents the ICU characteristics of the cohort. 

Outcome upon exiting the ICU

In total, 34 patients died in the ICU (47.9%). For each patient, the cause of death was analyzed:

12 patients died from an unsuccessful revascularization therapy, 3 from a secondary re-occlusion of the basilar artery, 4 from a significant hemorrhagic transformation, 14 from an important ischemic zone and 1 from an extra-neurological cause.

Considering all deaths, 10 patients had a diagnosis of brain death (either through an electroencephalogram or through a brain angiography), 23 patients died after a withdrawal of care and one from an extra-neurological cause.

Outcome at 90 days

Five additional patients died after exiting the ICU, bringing the total number of deaths of 39 at 90 days and the mortality rate of 54.9% at 90 days. Seventeen (23.9%) patients had a bad neurological outcome (mRS 3-5). Fifteen (21.1%) patients had a good outcome (mRS 0-2) days and 56 (78.9%) patients had a bad outcome (mRS 3-6) at 90 days (figure 2). In total, 2 patients (2.8%) had a mRS score of 0, 3 patients had a mRS score of 1 (4.2%), 10 patients (14.1%) had a mRS score of 2, 3 patients (4.2%) had a mRS score of 3, 7 patients (9.9%) had a mRS score 4, 7 patients (9.9%) a mRS score of 5 and 39 patients (54.9%) a mRS score of 6.

Six patients had a tracheotomy and 6 patients had a gastrostomy.

The figure 3 describes the outcome of the population not hospitalized in our neuro-ICU.

Multivariable Analysis

Only the SAPS II was significantly associated with a good outcome in the multivariable analysis using a backward selection (odds ratio=1.083, 95% confidence interval 1.018-1.151, p=0.0111). 

Discussion

This study is, to our knowledge, the first to examine the outcome of patients suffering from an ABAO hospitalized in a neuro-ICU. Other studies examined all patients suffering from an ABAO, regardless of whether they were hospitalized in a standard neurological ward or not. We decided to direct our study on the ICU population because our ward is specifically oriented for neurological care, focusing only on patients with a brain injury. The standard care includes neuroprotection, including prevention of secondary brain lesions, such as hypotension, hypoxia or hypoglycemia. Out of the 104 hospitalized for an ABAO during the study period and treated by an endovascular procedure, 31 patients (31.7%) did not need an intensive care. The main reason was because they were extubated after the procedure and had a satisfying neurological status to be in the stroke unit. Out of these 31 patients, 5 patients were dead at 90 days (15.2%).

The aim of this study was to focus on patients hospitalized in an ICU, probably because of more severe lesions, and to observe how their outcome would differ from other studies including all patients with and ABAO, regardless of their destination post-thrombectomy. This does lead to a selection bias but gives a different point of view from other studies in the literature.

During the study period, we recorded 11 patients suffering from an ABAO, not treated by an endovascular treatment (either an in situ thrombolysis (4 patients) or a medical treatment alone (7 patients)) and hospitalized in our intensive care unit. Such patients were excluded from the study in order to homogenize the population. Indeed, this small population was contraindicated to an endovascular treatment due to already installed important brain lesions. All patients had a bad neurological outcome at 90 days (including 8 deaths) except for one patient treated by intravenous thrombolysis. In total, 107 patients were not treated by a MT during the study period. Causes for not using an endovascular treatment were multiple, including a low NIHSS score on arrival, important ischemic lesions, or a successful revascularization by intravenous thrombolysis.

We included 71 patients with an ABAO, treated by an endovascular technique, hospitalized in an ICU specialized in neurological care. In this cohort, 39 patients (54.9%) were dead at 90 days, including 34 (47.9%) who died in the ICU. This percentage is higher than other studies. For example, Baik et al [START_REF] Baik | Mechanical Thrombectomy in Subtypes of Basilar Artery Occlusion: Relationship to Recanalization Rate and Clinical Outcome[END_REF] reported a mortality rate of 26%, Singer et al [START_REF] Singer | Mechanical recanalization in basilar artery occlusion: The ENDOSTROKE study: Recanalization in BA Occlusion[END_REF] a mortality rate of 24%

or Gory et al [START_REF] Gory | Outcomes of stent retriever thrombectomy in basilar artery occlusion: an observational study and systematic review[END_REF] a mortality rate of 44% at 90 days. The mortality rate in our study is thus higher than other studies. This is probably due to the fact that the ICU patients usually have worse outcome than stroke unit patients. The brain tissue damage is probably more important, therefore leading to a higher risk for a comatose state or severe neurological deficits, such as swallowing disorders. When we examine the whole population treated by MT for an ABAO between 2011 and 2017, regardless of their destination post-thrombectomy, the mortality rate is of 41.9% (44 patients out of 105). This mortality rate is indeed closer to other studies.

Being the only center in the region to be able to perform a neurological endovascular treatment, patients have various delays from the initial medical contact to vascular puncture, reflecting the speed of care. This might affect the prognosis by leading to longer delays for recanalization. In our study, the median delay between the onset of symptoms and vascular puncture was 390 minutes. Other studies seem to have shorter delays, such as Baik et al [START_REF] Baik | Mechanical Thrombectomy in Subtypes of Basilar Artery Occlusion: Relationship to Recanalization Rate and Clinical Outcome[END_REF], with a delay of 218 minutes, or Mölhenbruch et al [START_REF] Mohlenbruch | Mechanical Thrombectomy with Stent Retrievers in Acute Basilar Artery Occlusion[END_REF] with a delay of 254 minutes. However, the delay between the patient arrival in the hospital and the vascular puncture was relatively low (82 minutes). This demonstrates that once patients have arrived in our structure, patient care is fast. The median time of the procedure was also fast (35 minutes), owing to the fact that procedures were conducted by experimented neuroradiologists. The longer delay to vascular puncture made the delay to recanalization also longer than other studies in the literature. Indeed, our study presented a median delay of approximately 460 minutes while other studies, such as Baik et al [START_REF] Baik | Mechanical Thrombectomy in Subtypes of Basilar Artery Occlusion: Relationship to Recanalization Rate and Clinical Outcome[END_REF] had a median delay of 286 minutes. Table 4 compares our results to other studies in the literature that are similar to our study. Considering the gravity of an ABAO, the usual practice in our hospital is to practice an endovascular treatment whenever possible and to evaluate the outcome afterwards. Indeed, there is no specific delay for recanalization of the basilar artery. This is due to the fact that the brain stem is theoretically more resistant to ischemia because of a richer amount of white matter and a richer collateral flow. Therefore, patients with long delays could still undergo an endovascular treatment depending on other criteria, such as brain lesions present on the MRI, or a mismatch between clinical symptoms and infarct. Moreover, delays could be longer for patients who were initially not treated by an endovascular treatment considering the minimal intensity of symptoms, but presented a clinical worsening afterwards which necessitated a thrombectomy; delays between the first symptoms and the recanalization could be over 24 hours, which is why we chose to present the delay between the last clinical worsening and recanalization. After thrombectomy, our usual practice in the ICU was to rapidly evaluate the neurological status by early sedation weaning. Patient care was then decided in a multidisciplinary manner depending on the neurological status.

We aimed at determining, in patients who died in the ICU, what the causes of death were. After examining all medical records, we determined that, out of the 34 patients who died in the ICU, 10 (29.4%) were from a brain death (either diagnosed by clinical examination and/or brain imagery), 23 (67.6%) from withdrawal of care, and 1 (2.9%) from an extra-neurological cause.

This shows us that the most common cause of death is from withdrawal of care. Indeed, not all patients with important lesions can shift towards brain death. Therefore, decisions concerning patients with important ischemic lesions and no sign of consciousness can be problematic in the usual care. A withdrawal of care is decided for such patients, in a multidisciplinary manner. This is the standard care in our hospital, but it must be noted that such decisions can vary according to the center, or even in different countries.

In the literature, recanalization seems to be the most important factor determining the outcome.

Indeed, 80% of patients with a good outcome had a successful recanalization versus approximately 60% of patients with a bad outcome. However, this difference was not significant in our study. The global recanalization rate (patients with a TICI score of 3 or 2b) was 69.0% (49 patients out of 71 in total). However, 46.5% (33 patients out of 71 in total) of the cohort had a permeable basilar artery upon exiting the interventional ward and still had a bad outcome at 90 days (futile recanalization). Therefore, recanalization is not the only factor influencing the outcome but seems to be a necessary condition for survival, in addition to other factors.

In this study, usual prognostic factors, such as the PC-ASPECTS or the DWI-BSS were not significantly correlated with the outcome, as opposed to other studies (24) (12). However, Mourand et al also found a non-significant value (p=0.20) of the PC-ASPECTS in predicting the outcome of patients suffering from an ABAO treated by mechanical thrombectomy using the Solitaire device [START_REF] Mourand | Mechanical thrombectomy with the Solitaire device in acute basilar artery occlusion[END_REF]. Another study by Kim et al (25) included only patients with a PC-ASPECTS equal to or less than 6. A good outcome was still achieved in 24.4% of patients, showing that this score is not a strong predictor of the outcome.

In our cohort, both groups with a good or bad outcome had a mean PC-ASPECTS of ≥ 7 and a mean DWI-BSS score of <3. Initial brain lesions were not important in both groups and comparable, explaining why both scores could not determine the outcome in our cohort. Another explanation is that patients in the ICU usually have a worse outcome; therefore, usual prognostic factors cannot be applied for such a population. Indeed, the median SAPS II score was 45, demonstrating that our population was in need of an intensive care. Finally, another limit is due to the scoring system itself. For example, the PC-ASPECTS attributes 1 point for a lesion involving each occipital lobe, each cerebellar hemisphere and each thalamus. It does not take into account the size or the lesion and it could be assumed that, for a lesion of the same size on the MRI, a thalamic lesion would be more severe than an occipital lesion, for example, but would be identically graded using the PC-ASPECTS. Moreover, the DWI-BSS only examines the brain stem;

it does not take into account the other territories vascularized by the basilar artery, such as the occipital lobes, cerebellar hemispheres or the thalami. Therefore, a good DWI-BSS could be associated with a bad outcome if lesions are predominant in territories not examined by the score.

We observed a relatively low NIHSS and high GCS score (median NIHSS of 14 and median GCS of 11), considering the fact that patients needed an intensive care unit after the ABAO. Initially, we also collected both scores upon arrival in the emergency ward. We observed that patients presented an aggravation of their neurological state throughout time, explaining why such scores were relatively better upon first medical contact. Another cause for observing worse scores upon arrival in the emergency ward was because, during initial care and transfer, many patients were sedated and put under mechanical ventilation. The NIHSS and GCS scores were thus difficult to evaluate and a score of 40 and 3 was attributed to the NIHSS and GCS scores, respectively, for patients under sedation. This is a limitation that must be taken into account when examining such scores and could be an explanation as to why both scores were not efficient in predicting the outcome of our cohort, as opposed to other studies, such as the study by Bouslama et al [START_REF] Bouslama | Predictors of Good Outcome After Endovascular Therapy for Vertebrobasilar Occlusion Stroke[END_REF] concerning the NIHSS.

One interesting result was the fact that significantly more patients had a history of hypertension in the group with a bad outcome vs. the group with a good outcome (66.1% vs. 33.3%, p=0.02).

This result has also been shown in other studies, such as in the study by Baek et al (13) (25% vs 92.3% in patients with a good vs. bad outcome, respectively, p=0.001). Hypertension thus seems to be an important risk factor in patients suffering from an ABAO. The outcome might be worse because of an underlying disease which alters the vessel wall structure.

We also observed a significant difference in the outcome depending on the etiology of the stroke.

This has previously been identified in other studies, such as the study by Baik et al [START_REF] Baik | Mechanical Thrombectomy in Subtypes of Basilar Artery Occlusion: Relationship to Recanalization Rate and Clinical Outcome[END_REF]. In their study, patients with an ABAO due to an embolism without vertebral artery steno-occlusion had a significantly better outcome than patients with ABAO due to an embolism from tandem vertebral artery steno occlusion or from an in situ atherosclerotic thrombosis. However, in our study, the significant difference must be carefully considered, as an important proportion of patients (19 in total) had an ABAO of unknown origin. All patients with a stroke of unknown etiology were in the group with a bad outcome. We tested the influence of the etiology on outcome after excluding the undetermined etiology and the difference was not significant.

This study brings an interesting new insight into ABAO compared to other studies, by demonstrating that patients suffering from such disease, hospitalized in the intensive ward, are different from others in a stroke ward. Further studies on the subject should specify where patients are taken care of in order to have a better understanding of the population. Other strengths of the study include a multidisciplinary approach, with data collected by doctors of different specialties.

However, there are limitations that must be noted. First, it is a retrospective study over 7 years.

Therefore, practices might have changed over the course of the study, for example concerning endovascular treatment technologies, which might have improved throughout time, potentially increasing the success of endovascular therapies. All data was recorded retrospectively, including the mRS score. In order to limit the bias due to the retrospective data collection, only one person per specialty recorded the data for his or her specialty. Second, because this study focused on ICU patients, many of them were in a comatose state during the initial care, therefore needing an endotracheal tube placement in order to protect the upper airway. This implied to maintain a sedation afterwards, making the neurological examination difficult. A score of 40 for the NIHSS and 3 for the GCS score were attributed to patients in such a condition. Third, it is monocentric study in a French hospital. Practices might be different in other French ICUs, and in other countries as well, especially concerning sedation weaning or in deciding on a withdrawal of care.

Fourth, in order to homogenize the population, we only included patients who underwent an endovascular treatment. Therefore, the results of this study are not applicable to patients treated by intravenous thrombolysis only or medical treatment. Fifth, acute basilar artery occlusion is a rare disease (1% of all brain strokes); hence, the cohort was small for such a time period and the study was probably underpowered to determine prognostic factors.

Conclusion

Patients who suffer from an acute basilar artery occlusion, treated by an endovascular treatment and who necessitate a hospitalization in an intensive care unit have a high mortality rate and a bad functional outcome at 90 days. The most common cause of death is by withdrawal of care.

The only prognostic factor in our population is the SAPS II score. Other usual prognostic factors do not seem to be applicable to an ICU population. 
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 1 Figure 1: Flowchart of the population from 2011 to 2017

Figure 2 :Figure 3 :

 23 Figure 2: modified Rankin Scale (mRS) score at 90 days of the 71 patients hospitalized in the neuro-intensive care

Table 1 : Baseline Characteristics of the Cohort

 1 

	Characteristic	Available	Total Patients	Good Outcome	Bad Outcome	P Value
		data (N)	(N=71)	(N=15)	(N=56)	
	Age (in years) *	71	66 (57-75)	64 (50-71)	66.5 (57.5-77)	0.10
	Male	71	53 (74.6%)	11 (73.3%)	42 (75.0%)	>0.99
	Hypertension	71	42 (59.2%)	5 (33.3%)	37 (66.1%)	0.02
	Dyslipidemia	71	21 (29.6%)	4 (26.7%)	17 (30.4%)	>0.99
	Diabetes	71	16 (22.5%)	1 (6.7%)	15 (26.8%)	0.16
	Atrial fibrillation	71	14 (19.7%)	2 (13.3%)	12 (21.4%)	0.71
	History of brain stroke	71	6 (8.5%)	2 (13.3%)	4 (7.1%)	0.60
	Alcohol consumption	71	8 (11.3%)	2 (13.3%)	6 (10.7%)	0.67
	Smoking	71	28 (39.4%)	7 (46.7%)	21 (37.5%)	0.52
	Platelet					
	antiaggregant	71	19 (26.8%)	2 (13.3%)	17 (30.4%)	0.32
	treatment					
	Anticoagulant treatment	71	8 (11.3%)	2 (13.3%)	6 (10.7%)	0.67
	Values are expressed as number of patients (N) with percentages in parentheses (unless
	indicated otherwise)					
	Percentages are calculated from the available data			
	*Values are expressed as median with interquartile range in parentheses	
	P < 0.05 was considered as significant			

Table 2 : Neurological Characteristics of Patients with an Acute Basilar Artery Occlusion Depending on the Outcome

 2 [START_REF] Mohlenbruch | Mechanical Thrombectomy with Stent Retrievers in Acute Basilar Artery Occlusion[END_REF].3%) patients, embolic for 21 (30.0%) patients, due to a dissection for 13 (18.6%) patients and undetermined or unknown for 19 (27.1%) patients. Table2shows the neurological characteristics of patients at the initial patient care.Most patients (63 in total) had an MRI upon arrival in our hospital. Reasons for not having an MRI were: diagnosis already made, contra-indication to an MRI. The median PC-ASPECTS was 8 (IQR 6.25-9) and the median DWI-BSS was 2 (IQR 1-4). Both scores were not significantly different

	Characteristic	Available	Total Patients	Good Outcome	Bad Outcome	P Value
		Data (N)	(N=71)	(N=15)	(N=56)	
	NIHSS score at					
	first medical	64	14 (6-40)	14.5 (6-40)	13.5 (6-40)	0.94
	contact*					
	GCS score at					
	first medical	71	11 (6.5-15)	14 (7-15)	11 (5.5-15)	0.64
	contact*					
	Coma at first medical contact	70	21 (30.0%)	4 (26.7%)	17 (30.4%)	>0.99
	Coma before					
	endovascular	70	45 (64.3%)	7 (46.7%)	38 (69.1%)	0.11
	treatment					
	Pupillary anomaly	71				0.61
	-no		54 (76.1%)	13 (86.7%)	41 (73.2%)	
	-Anisocoria		11 (15.5%)	2 (13.3%)	9 (16.1%)	
	-Bilateral mydriasis		6 (8.5%)	0 (0%)	6 (10.7%)	
	Tetraplegia or					
	locked-in	71	20 (28.2%)	3 (20.0%)	17 (30.4%)	0.53
	syndrome					
	Intravenous thrombolysis	71	24 (33.8%)	6 (40.0%)	18 (32.1%)	0.57
	Etiology	70				0.03
	-Thrombotic		17 (24.3%)	5 (33.3%)	12 (21.8%)	
	-Embolic		21 (30.0%)	6 (40.0%)	15 (27.3%)	
	-Dissection		13 (18.6%)	4 (26.7%)	9 (16.4%)	
	-Unknown or undetermined		19 (27.1%)	0 (0%)	19 (34.6%)	
	Values are expressed as number of patients (N) with percentages in parentheses (unless
	indicated otherwise)					
	Percentages are calculated from the available data			
	*Values are expressed as median with interquartile range in parentheses	
	P < 0.05 was considered as significant			
	-NIHSS= National Institute Health Stroke Scale			
	-GCS= Glasgow Coma Scale				

Table 3

 3 presents the radiological characteristics of the cohort and endovascular procedure results.

Table 3 : Radiological Characteristics of Patients with an Acute Basilar Artery Occlusion Depending on the Outcome
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	Characteristic	Available	Total Patients	Good Outcome	Bad Outcome	P Value
		Data (N)	(N= 71)	(N=15)	(N=56)	
	PC-ASPECT ≥ 7	62	46 (74.2%)	10 (76.9%)	36 (73.5%)	>0.99
	DWI-BSS < 3	62	36 (58.1%)	9 (69.2%)	27 (55.1%)	0.36
	Occlusion site	70				0.02
	-Proximal		26 (37.1%)	1 (7.1%)	25 (44.6%)	
	-Medial		15 (21.4%)	5 (35.7%)	10 (17.9%)	
	-Distal		29 (41.4%)	8 (57.1%)	21 (37.5%)	
	Collateral flow (PCOM score)	63				0.57
	-No PCOM artery		28 (44.4%)	4 (30.8%)	24 (48.0%)	
	-Unilateral PCOM artery		16 (25.4%)	4 (30.8%)	12 (24.0%)	
	-Bilateral PCOM arteries		19 (30.2%)	5 (38.5%)	14 (28.0%)	
	Thalamic infarct	64	19 (29.7%)	2 (15.4%)	17 (33.3%)	0.31
	Number of passages*	69				

  88 

	Procedural complications	65	22 (33.9%)	4 (26.7%)	18 (36.0%)	0.50
	Delay between					
	last clinical					
	worsening and vascular	68	410 (286-570) 365.5 (230-540) 415 (315-565)	0.26
	puncture					
	(minutes)*					
	Delay between					
	last clinical					
	worsening and	54	466 (366-603)	444 (285-568)	475 (405-605)	0.22
	recanalization					
	(minutes)*					
	Good TICI score after MT (2b-3)	71	49 (69.0%)	13 (86.7%)	36 (64.3%)	0.12
	Values are expressed as number of patients (N) with percentages in parentheses (unless
	indicated otherwise)					
	Percentages are calculated from the available data			
	*Values are expressed as median with interquartile range in parentheses	
	P < 0.05 was considered as significant			
	-PC-ASPECTS= Posterior Circulation Acute Stroke Prognosis Early CT Score	
	-DWI-BSS= Diffused Weight Imaging Brainstem Scale Score		
	-PCOM= posterior communicating artery			
	-TICI= Thrombolysis In Cerebral Infarction			
	-MT= Mechanical thrombectomy				

Table 4 : Intensive Care Unit Characteristics of Patients with an Acute Basilar Artery Occlusion Depending on the Outcome
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	Characteristic	Available	Total Patients	Good Outcome	Bad Outcome	P Value
		Data	(N = 71)	(N=15)	(N=56)	
	Duration of					
	mechanical	70	6 (3-10)	4 (2-10)	6 (3-12)	0.38
	ventilation*					
	SAPS II score*	71	45 (35-58.5)	34 (24-45)	48 (37-59)	<0.01
	Complications on					
	control brain					
	imagery at 24					
	hours					
	-Increase in brain infarct	67	25 (37.3%)	4 (26.7%)	21 (40.4%)	0.33
	-Hemorragic Transformation	67				0.71
	-Minimal		8 (11.9%)	1 (6.7%)	7 (13.5%)	
	-Important		3 (4.5%)	0 (0%)	3 (5.8%)	
	Basilar artery reocclusion	64	3 (4.7%)	0 (0%)	3 (6.1%)	>0.99
	Values are expressed as number of patients (N) with percentages in parentheses (unless
	indicated otherwise)					
	Percentages are calculated from the available data			
	*Values are expressed as median with interquartile range in parentheses	
	P < 0.05 was considered as significant			
	SAPS II= simplified acute physiology score II			

Table 4 : Comparison of Results of the Present Study with Other Similar Studies in the Literature
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	Study	Number	NIHSS Delay Between	Recanalization	Good	Mortality
		of		Symptoms and	Rate	Outcome	at 90
		Patients		Recanalization		at 90	Days
				(in minutes)		Days	
	Kim et al (25)	45	16.5	668	91%	24%	22%
	Baik et al (22)	82	13	286	78%	37%	21%
	Bouslama et al (26)	214	21	711	88%	27%	47%
	Mokin et al (27)	100	19	NA	80%	35%	30%
	Giorgianni et al (28)	7	19	240	100%	71%	29%
	Fahed et al (9)	34	26.5	487	50%	32%	29%
	Du et al (29)	21	26	579	95%	38%	33%
	Yoon et al (12)	50	10.5	306	96%	54%	12%
	Singer et al (23)	148	20	NA	79%	34%	35%
	Mourand et al (30)	31	38	410	74%	35%	32%
	Mölhenbruch et al (24)	24	24	331	75%	33%	29%
	Baek et al (13)	25	11	310	96%	48%	12%
	Present Study	71	14	466	69%	21%	55%
	Mean of all studies	66	20	436	82%	38%	30%
	-Recanalization is defined by a Thrombolysis In Cerebral Infarction score of 2b or 3	
	-Good outcome is defined as a modified Rankin Scale score of 0-2		
	-NIHSS= National institute of health stroke score			
	-NA= not available					

  L'accident vasculaire cérébral par occlusion du tronc basilaire (OTB) est une pathologie grave, avec un fort taux de mortalité et de dépendance, nécessitant fréquemment des soins intensifs à la prise en charge initiale. Nous avons étudié le devenir des patients souffrant d'une OTB, hospitalisés en neuro-réanimation après thrombectomie et avons recherché des facteurs pronostiques.MéthodesNous avons réalisé une étude rétrospective (de 2011 à 2017), mono-centrique dans une neuroréanimation Française. Nous avons déterminé le devenir neurologique à 90 jours en utilisant le score modified Rankin Scale (mRS) et comparé les patients avec un bon devenir (mRS 0-2) aux patients avec un mauvais devenir (mRS 3-6). Nous avons inclus 71 patients. L'âge médian était de 66 ans. Le score NIHSS médian était de 14. Le score PC-ASPECTS médian était de 8. Le délai médian entre l'aggravation neurologique et la recanalisation était de 466 (366-603) minutes. Le score TICI était favorable (2b-3) après thrombectomie chez 69% des patients. Le score IGS II médian était de 45 et significativement inférieur chez les patients avec un bon devenir neurologique (34 vs. 48, p<0.01, odds ratio ajusté=1.090). Le taux de mortalité était de 55%. Au total, 21% des patients avaient un bon devenir et 79% un mauvais devenir à 90 jours.DiscussionLes patients qui souffrent d'une OTB, traités par thrombectomie et qui nécessitent des soins intensifs ont une mortalité importante et un mauvais devenir neurologique à 90 jours. Le seul facteur pronostique sur notre population était le score IGS II. Les autres facteurs pronostiques classiques ne semblent pas applicables à cette population.Mots clés : tronc basilaire, accident vasculaire cérébral, thrombectomie, réanimation, pronostic
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Method

We conducted, from 2011 to 2017, a retrospective, monocentric study in a French neuro-ICU. We determined the outcome at 90 days using the modified Rankin Scale (mRS) score and compared patients with a good outcome (mRS 0-2) to patients with a bad outcome (mRS 3-6).

Results

Seventy-one patients were included. The median age was 66 years old. The median NIHSS score was 14. The median PC-ASPECTS was 8. The median delay between the last neurological worsening and recanalization was 466 (366-603) minutes. Sixty-nine percent had a good TICI score (2b-3) after MT. The median SAPS II was 45 and was significantly lower in patients with a good outcome, (34 vs. 48, p<0.01, adjusted odds ratio=1.090). The mortality rate was 55%. In total, 21% of patients had a good outcome and 79% a bad outcome at 90 days.

Discussion

Patients who suffer from ABAO, treated by an endovascular treatment and who necessitate care in an intensive ward have a high mortality rate and a bad functional outcome at 90 days. The only prognostic factor in our population was the SAPS II score. Other usual prognostic factors do not seem to be applicable on such a population.