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Summary: This report depicts a case of a very unusual stroke etiology that was at first overlooked. We thought it important to share this unusual pathology as a probable explanation for recurrent basilar occlusive stroke.

Introduction

The subclavian arteries give rise to the vertebral arteries before continuing on to supply blood to the upper limbs.  This anatomy places the subclavian arteries in a unique position that,, and when they are compromised, might produce injuries to of both the brain and the (respective) arms.13. 

Although uncommon,21, 32, dissection of the a subclavian artery have has been associated with anomalies of the aortic arch, with iatrogenic injury, and with blunt trauma.410, 1-8, 619.   Previous research has implicated injuries proximal injuries of to the subclavian arteries as progenitors of stroke,74, -8, 9, specifically basilar artery stroke.   In contrast, to our knowledge, subclavian dissection distal to the origin of the vertebral  artery origin has never been described in association with stroke.

Basilar artery stroke entails a poor prognosis, with death or severe disability reaching occurring in 90% of cases.103.   Repeat basilar strokes and treatment (from including thrombectomyies and to recurrent TPA administration of tissue plasminogen activator [tPA]) were have been reported several times in the past,112-,14,15,16, 157, with varying degrees of residual disability.   To the best of our knowledge, no study to date has reported a successful outcome of three 3 or more basilar artery occlusions treated with mechanical thrombectomies resulting in a successful outcome.	Comment by Author: TPA has been spelled out as tissue plasminogen activator (tPA). Please ensure this is correct or provide a different term. 

We present a rare case of a 56-year-old female woman who epresented withxperienced three 3 episodes of stroke in the tip -of the -basilar artery stroke , all occurringed within a month motnh after,following an injury to the distal subclavian  artery injury.   This patient’s case was successfully managed with endovascular thrombectomy and, eventually, with sacrifice of the right vertebral artery sacrifice.   The Our patient has returned to a fully -functional state, and has remainedis free of repeat strokes to date.


Case Report
We present here a case of recurrent stroke in the tip -of the -basilar artery stroke, secondary to proximal occlusion of the subclavian artery occlusion.   The patient was aA 56-year-old woman, a none smoker, and an amateur volleyball player, with no other significant risk factors for stroke risk factors.   Theis patient was presented with an acute homonymous hemianopia and left sided numbness of the left side.   Physical examination demonstrated indicated a left- sided facial palsy, left- sided 4/5 weakness, decreased sensation in the right arm and leg, and a left- sided dysmetria.   NA non-contrast computed tomography (CT) of the head CT (NCCT) did not demonstrate show an infarct or any other finding.   CT Computed tomography angiography (CTA) of the head and neck (CTA) suggested an occlusion in the distal right PCA (posterior cerebellar artery) occlusion., Nno other vascular findings were reported.   The patient was treated with intravenous (IV) -TPA tPA and   admitted to the neurological department.   Ten hours from the time IV-tTPA was started, the patient became mute and uncooperative.   This time, noncontrast CT showed anAn acute right occipital infarct was seen this time  on NCCT without any other significant   findings.   A CTA scan showed demonstrated a basilar- tip occlusion, and a thrombectomy was quicklyperformed ensued.   The thrombectomy included involveda 1 one pass with a stentriever, with full recanalization (Thrombolysis in Cerebral Infarction [TICI] 3) achieved.   Post After thrombectomy, the patient’s condition improved significantly.   A mild left-sided weakness was added to the neurological deficits reported at the time she was she was admitted with.	Comment by Author: Correct as spelled out?	Comment by Author: Correct as spelled out? 

During her the patient’s hospitalization, the following tests were completedconducted: transthoracic cardiac echocardiography, transesophageal cardiac echocardiographyecho, 24- hour Hholter monitoring, a full hypercoagulopathy workup (including APLA and, LAC), tumor markers and rheumatic markers, total- body C.T., hemoglobin A1cHBA1C, and a lipidogram test.   All studies findings were within normal limits.   Since Because no clear etiology for the recurrent stroke was found,   warfarin (Coumadin) treatment was empirically started after a team discussion,  – coumadin treatment was empirically started with a recommendation to repeat some of the studies tests in the near future, during and after the in-house rehabilitation.	Comment by Author: Echo was changed to echocardiography in both uses. Correct?	Comment by Author: Please spell out APLA and LAC for specificity.	Comment by Author: Please confirm this is the correct expansion of HBA1C.	Comment by Author: Correct as edited?	Comment by Author: Coumadin is a brand name for the generic drug warfarin; correct as revised?

Less than a month into in-house rehabilitation, the patient acutely became mute and developed a severe left- sided weakness.   Noncontrast NCCT did not demonstrate show a new infarct or hemorrhage, but CTA suggested an acute   basilar- tip occlusion.   Thrombectomy with a stentriever was performed quickly, with resulting full recanalization after 1 one pass.   After Post thrombectomy, the patient returned to her previous neurological status, with mild worsening of her left- sided weakness.

During the second angiography and thrombectomy, an occlusion was noted in the  right subclavian artery occlusion was noted, less than 1 one cmentimeter distal to the origin of the right vertebral artery.   A review reviwed of previously performed CTA tests and angiographyies for this finding showed    that this occlusion was present from the first day of the patient’s hospital admission, probably misdiagnosed owing due to its rarity (and so not routinely searched for).   A strong suspicion was raised if that the occlusion of the subclavian artery occlusion distal to the vertebral artery may have been can be the source of for the reccurent recurrent embolic events.

A multidisciplinary discussion team discussion was assembled, consisting of a neurologist, neuroradiologist, hematologist, and vascular surgeon.   A decision was made not to treat the occlusion endovascularly or surgically, due owing to unclear significance of the finding at that time, and due to limited data on the subject.

Coumadin treatment was continued , and aAspirin was added— again,  empirically.   Since Because the left vertebral artery was codominant and patent, a tentative decision was made by the team that in the case of another stroke to the same territory –, the we will sacrifice the right vertebral artery would be sacrificed at its origin.   This decision was supported by the idea that the occlusion in the subclavian artery occlusion, although located less than 1 cm distal to the origin of the right vertebral artery is less than one centimeter far, it probably causeds a turbulence of flow at the area and was – being the source of the embolic events.	Comment by Author: Please confirm this sentence is correct as edited.

Five days later, the patient’s condition deteriorated again, and she lost – losing consciousness.   C.omputed tomographyT. angiography again suggested an occlusion at the tip of the basilar artery tip occlusion, and the patient underwent a third angiography and a thrombectomy (the third time in one 1 month).   After a single-pass stentriever thrombectomy from the basilar tip, full recanalization was achieved (TICI 3)(picture Figure 1).   After the thrombectomy, an investigative angiography was made conducted in an attempting to cross the occlusion of the subclavian artery, with no success.   In addition, an aspiration attempt with a SOFIA Sofia 6 catheter (MmicroVvention, Inc, Aliso Viejo, California) was made conducted from the proximal area of the occlusion, with minimal recanalization achieved (picture Figure 2).   We noticed multiple large clots   in the catheter, which supported our impression that the subclavian occlusion was the source of for the recurrent strokes.   At this point, a decision was made to completely occlude the origin of the right vertebral artery with coils in order to prevent further embolic events through this path.   A successful occlusion of the vessel was performed.   After the sacrifice of the vessel, a run from the contralateral vertebral artery showed an excellent filling of the basilar artery and its branches, with a retrograde filling of the right vertebral artery down to the V2 cervical segment part (Figure picture 3).   After the procedure, the patient woke up with no significant new deficits.	Comment by Author: This was changed from Picture 1 to Figure 1. Correct? 	Comment by Author: Are these changes to the product and manufacturer correct? 	Comment by Author: Is Figure 2 correct?	Comment by Author: Is this correct as revised?	Comment by Author: Is Figure 3 correct?

The patient completed her rehabilitation and was discharged home with minor deficits.   FourCurrently, four  months later, she had remained free of new strokes since last episode.   An ultrasound of the shoulder showed that    the shoulder hads sustained trauma to soft tissues, which may explain the damage to the subclavian artery and nearby tissues.   When asked, the patient mentioned an injury to the right shoulder sustained during a volleyball game;, thereafter, she suffering experienced a mild tendernesss in that region,  (but not severe enough to necessitate a medical workup).


Discussion
We report here a very unusual case of a healthy 56-year-old woman, who suffered 3 three life- threatening strokes at the same territory area in less than then 1 one month.   The fact that this patient was able to survive three 3 basilar- tip occlusions and subsequent thrombectomies   (and remained independent, with MRS a modified Rankin Scale score of 2,) is very unusual.   In addition, the etiology underlying these strokes is extremely unusual.   We speculate that an occlusive dissection of the subclavian artery slightly distal to the origin of the vertebral artery, secondary to micro-trauma, slightly distal to the vertebral artery origin, was the source of these embolic episodes.	Comment by Author: Is “modified Rankin Scale” the correct expansion of MRS?

Spontaneous or minimally traumatic subclavian dissection is rare and has was therefore been researched and studied in a few small number of publications.4,74-9,16--191.   Another Ppossible reasons for the rarity of this diagnosis is rare may lay in theare that fact it may spontaneously resolve and that it hass minor -to -no symptoms.   These factors may cause subclavian dissection to be underdiagnosed.   The precise pathogenesis of any arterial dissection is unclear; however, subclavian dissection it has been associated with hypertension, trauma, vasculopathy, migraine, drug abuse, or and minimal trauma associated with sports.410.	Comment by Author: Correct as edited?

Garewal and Selhorstet al. dDescribed a none occlusive subclavian dissection proximal to the origin of the vertebral artery origin that caused multiple strokes.   It was treated with conservatively with anticoagulation,  and did not needing thrombectomy.74.

Ananthakrishnan et al. described a case of a 62-year-old who spontaneously developed left-arm pain, mild dizziness, and absent distal left-sided pulses secondary to a dissection of the proximal subclavian artery and vertebral artery root.9.   The patient was treated successfully with a subclavian stent.

Scheffler et al. presented described a 58-year-old female woman with paresthesia in the left -upper -extremity paresthesia after playing golf, secondary to nonocclusive dissection of the proximal subclavian artery none-occlusive dissection.   A good outcome was achieved with fibrinolysis, anticoagulation, and a slow return to activity.8.

Winblad et al. described a case of a 54-year-old male man who presented with posterior circulation strokes secondary to subclavian dissection that involved the origin of the vertebral artery origin.   In this case also, thrombectomy was not indicated.   The patient recovered well by after conservative treatment with anticoagulation.410.

These four 4 cases were the only cases we were able to find in the literature describing spontaneous or minimally traumatic subclavian dissection presenting with ischemic symptoms.   A sSmall number of cases described events of subclavian artery dissection, presenting as a focal or radiating pain in the shoulder and arm area.191.

We could not find a case that described a large occlusion of the cerebral artery occlusion necessitating a cerebral thrombectomy, nor did we find a case describing an occlusion distal to the origin of the vertebral artery origin as the cause of strokes.   Regardless of the specific etiology, no cases were found in the literature describing a patients who underwent three 3 cerebral thrombectomies in one 1 month.

In the case we describe here, the subclavian occlusion was overlooked duringin the first two 2 CTA scans and thrombectomiesy that was performed.   The subclavian occlusion was distal to the origin of the vertebral artery, origin and therefore, we are not sure whether early diagnosis of the subclavian artery occlusion would have changed our initial management.   After 3 three episodes of bBasilar artery occlusion in 1 one month (2 two of which occurred whom under full anticoagulation treatment) and after a full workup without other possible etiology, we decided to sacrifice theon vertebral- origin vessel sacrifice.

This report depicts a rare case of a very unusual stroke etiology that was first overlooked.  We thought its important to share this unusual pathology as a probable explanation for recurrent basilar occlusive stroke.
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	Figures 1 and 2: Prethrombectomy (on the left) and postthrombectomy (on the right) thrombectomy
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	Figure 2: (A) Prethrombectomy (A),, (B) during thrombectomy(B),, and (C) post (C) thrombectomy
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	Figure 3: (A) Rright vertebral run beforepre left vertebral occlusion,, (B) left vertebral origin run afterpost occlusion,, and (C) right vertebral run after post left vertebral occlusion	Comment by Author: Abbreviations were spelled out for clarity; please review carefully to make sure this reads correctly as edited.
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