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Abstract
BACKGROUND
Mechanical thrombectomy (MT) has been demonstrated to be useful for the treatment of ischemic stroke in patients with large vessel occlusions. However, recanalization by MT is not recommended for distal vessels such as second-order branches of the middle cerebral artery and posterior inferior cerebellar artery (PICA). Because of the small size and tortuosity of these arteries, the risks of using the available endovascular devices outweigh the benefits of treatment. However, MT appears to be effective in patients with primary distal vessel occlusion in eloquent areas, those with a high National Institutes of Health Stroke Scale score, and those ineligible for recombinant tissue plasminogen activator therapy. Here, we report the use of MT for treating acute occlusion of the PICA using a direct-aspiration first-pass technique (ADAPT).

CASE SUMMARY
In this case, the patient received acute occlusion of the PICA with ADAPT when right internal carotid artery stenting was performed.

CONCLUSION
With the introduction of advanced endovascular devices, MT may now be a feasible treatment for acute occlusion of the PICA.
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Core Tip: Mechanical thrombectomy, such as a direct-aspiration first-pass technique, can be performed in a cautiously selective manner in patients with occlusion of a posterior circulation branch with a smaller size and tortuosity, such as the posterior inferior cerebellar artery, and obtain a good clinical outcome.

INTRODUCTION
Ischemic stroke continues to be a leading cause of death and disability worldwide. Various guidelines recommend endovascular treatment, in addition to intravenous thrombolysis, for acute cerebral infarctions with large vessel occlusion. Mechanical thrombectomy (MT) has been demonstrated to be useful for the treatment of ischemic stroke in patients with large vessel occlusions[1-3]. However, for acute cerebral infarctions caused by occlusion of the branches involved in posterior circulation, such as the posterior inferior cerebellar artery (PICA), the anterior inferior cerebellar artery, and the posterior cerebral artery, the best treatment currently available is intravenous thrombolysis. Nevertheless, with the development of interventional materials, MT devices have improved, and guide wires and catheters have become more flexible, making it safer to reach the diseased area. Thus, MT is now more widely used in neurovascular interventions, such as the treatment of occlusion of the M2 and M3 segments of the middle artery[4,5]. Here, we report a case of acute occlusion of the PICA with successful recanalization using a direct-aspiration first-pass technique (ADAPT).

CASE PRESENTATION
Chief complaints
A 72-year-old man presented with acute-onset left upper limb weakness and numbness that had persisted for 3 h.

History of present illness
The patient had a history of smoking (50 packs/year) and alcohol consumption.

History of past illness
No past illness.

Personal and family history
No personal and family history.

Physical examination
The initial National Institutes of Health Stroke Scale (NIHSS) score was 3 because alalia and grade 3 weakness and numbness in the left upper limb were present. 

Laboratory examinations
The patient’s blood glucose level was 5.7 mmol/L.

Imaging examinations
Brain computed tomography (CT) and electrocardiography findings were normal. CT angiography showed a soft plaque in the initial portion of the right internal carotid artery, with 80% stenosis, and a mixed plaque in the left subclavian artery (Figure 1). 

FINAL DIAGNOSIS
The patient was diagnosed with acute ischemic stroke.

TREATMENT
After intravenous thrombolysis was performed, CT angiography showed a soft plaque in the initial portion of the right internal carotid artery, with 80% stenosis, and a mixed plaque in the left subclavian artery (Figure 1). Fortunately, the patient's symptoms were completely relieved.
Twenty-four hours after intravenous thrombolysis, the patient had no signs of hemorrhage on a brain CT scan, and his NIHSS score was 0. A right internal carotid artery stent (XACT 6-8-40, Abbott, United States) was placed after aspirin (100 mg/d) and clopidogrel (75 mg/d) had been administered for > 5 d. During the procedure, the patient complained of dizziness, nausea, and profuse sweating, with blood pressure of 209/108 mmHg and a heart rate of 115 beats/min, indicating cerebral hyperperfusion syndrome. Urapidil was administered intravenously (12.5 mg) to achieve a systolic blood pressure of 90-120 mmHg, but the patient's symptoms were not relieved even after 10 min.
Considering the patient's dizziness and nausea, we immediately performed bilateral vertebral and basilar artery angiography, revealing occlusion of the left PICA (Figure 2). Given that the patient had no history of atrial fibrillation, we believed that the embolus had arisen from the left subclavian artery. We decided to perform intra-arterial thrombectomy for left PICA occlusion. Under general anesthesia, the V2 section of the left vertebral artery was accessed using a 6 F guide catheter (Boston Scientific, United States) through an 8 F common femoral artery sheath. The left PICA stroke was accessed using a 3MAX suction catheter (Penumbra, United States) over a 0.36 mm microwire (Synchro-14, Stryker, United States) using ADAPT. Intermittent staccato movement of blood in the pump tubing without free flow strongly suggested engagement and partial engulfment of the thrombus in the 3MAX tip. During this phase, a 50-mL syringe was connected to a three-way tap with the proximal 3MAX catheter to increase the extra suction force as slow traction was then applied to the 3MAX, especially at the tortuous part of the vertebral artery. A dark red embolus was observed at the tip of the suction catheter, indicating complete recanalization of the occluded PICA after 40 min. We refer to this treatment technique as enhanced mini-ADAPT.

OUTCOME AND FOLLOW-UP
At the end of the procedure, the revascularization result was graded 3 according to the Thrombolysis in Cerebral Infarction (TICI) score classification. Noncontrast CT on the first day after surgery showed a low-density focus in the left cerebellum. The aspirated thrombus is shown in Figure 3. The patient recovered fully without any neurological deficits except for vertigo on day 1 after MT. Pathological results suggested fibrinous exudate with inflammatory cell infiltration (Figure 4).

DISCUSSION
In this case, nonoperative lateral arterial embolism occurred during the operation because the source of the embolus was the artery plaque of the left subclavian artery. According to Alakbarzade et al[6], the incidence of arterial thromboembolism during digital subtraction angiography is approximately 0.34%-1%[6-8]. Occlusion of the distal artery in an eloquent territory can result in severe symptoms, as evidenced by a high NIHSS score. The PICA is the largest and longest branch of the intracranial branch of the vertebrobasilar artery system. It mainly supplies the medulla oblongata, fourth ventricle, choroid plexus, and cerebellum and has complex, tortuous, and varied regional blood supply patterns. Its occlusion can lead to lateral medulla oblongata infarctions on the dorsal side of the inferior olive, causing ischemic damage; occlusion of the dominant side of the PICA can result in large-scale cerebellar hemisphere infarction. Secondary cerebral edema compresses the median foramen, lateral foramen, and fourth ventricle, causing obstructive hydrocephalus. There were two reasons for performing MT in this scenario. First, the patient had severe vertigo, nausea, and vomiting, and the risk of severe Wallenberg syndrome was extremely high. Second, the patient had undergone carotid artery stenting and required postoperative antiplatelet therapy. If cerebellar infarction, cerebral edema, and obstructive hydrocephalus occurred, decompressive craniectomy would increase the risk of thrombosis in the stent. Several reports[9,10] have shown that it is safe and feasible to use stent-assisted embolization for posterior inferior cerebellar aneurysms. The PICA is divided into four segments, and the patient's PICA was occluded at the end of the first segment. Before the MT operation, we measured the diameter of the first and second segments of the PICA, which we found to be 1.42-1.5 mm. Therefore, it was ensured that the microcatheter would safely reach the PICA occlusion site for the operation. The 3MAX system is a suction catheter from Penumbra that consists of a 3.8 F distal outer diameter catheter and a continuous suction pump. It can be used to quickly restore blood flow after small blood vessel occlusion. 3MAX has a soft tip; the inner diameter of the distal catheter is 0.89 mm, the inner diameter of the proximal catheter is 1.09 mm, and the working length is 153 cm. Owing to this design, the tip of the catheter produces the best suction force for thrombi that are occluding small blood vessels. According to Altenbernd et al[11] , 3MAX is safe and effective for M2 and M3 thrombus aspiration; the recanalization rate 2b-3 is 100%, the level 3 rate is 77.4%, the 90-d functional independence rate is 96.8% and the intracranial symptomatic hemorrhage rate is 0. 3MAX is softer than the tip of a microcatheter. It has a stronger attractive force and can effectively latch onto the thrombus. Therefore, in this case, we used 3MAX instead of a microcatheter.

CONCLUSION
In cases where posterior circulation branch vessels, such as the PICA, are occluded, aspiration with 3MAX could be a safe and feasible treatment. However, to achieve a good and successful outcome, the advantages and disadvantages should be carefully weighed.
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[bookmark: _Hlk54004097]Figure 1 Preoperative computed tomography angiography. A: Computed tomography angiography (CTA) revealed severe stenosis of the right internal carotid artery; B: CTA revealed the formation of mixed plaques in the left subclavian artery.
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Figure 2 Digital subtraction angiography images. A: Digital subtraction angiography (DSA) showed that the left vertebral artery and posterior inferior cerebellar artery were unaffected; B: DSA showed that the left posterior inferior cerebellar artery was occluded.
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Figure 3 Operating process and outcome. A: The proximal extent of the embolus was confirmed by 3MAX angiography; B: The posterior inferior cerebellar artery was unobstructed after aspiration (Thrombolysis in Cerebral Infarction level 3); C: Noncontrast computed tomography on the first day after surgery showed a low-density focus in the left cerebellum; D: Image of the embolus removed by 3MAX.
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Figure 4 Images of the pathological results of the embolus. A-C: Fibrinous exudation with inflammatory cell infiltration.
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