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Abstract
BACKGROUND
There is no standard endovascular treatment for extracranial internal carotid artery dissecting aneurysms. In the past, stent-graft isolation and stent-assisted coil embolization were commonly used for wide-necked and fusiform aneurysms. Here, we present two cases of extracranial internal carotid artery dissecting aneurysms treated successfully using the SUPERA stent. 

CASE SUMMARY
Case 1 was a 57-year-old male patient with sudden right limb weakness and vague speech and diagnosed with cerebral infarction in February 2019. Cervical computed tomographic angiography (CTA) revealed left internal carotid artery dissection with stenosis. CTA at 2 mo showed an eccentric wide-necked dissecting aneurysm (5 mm × 5 mm × 12 mm, 10-mm neck) that was enlarged at 4 mo (7 mm × 6 mm × 12 mm, 11-mm neck). The patient underwent SUPERA stent implantation. His condition was stable in July 2020. Case 2 was a 57-year-old man who suddenly felt dizzy and developed unsteady walking in November 2019. Cervical CTA suggested right internal carotid artery dissecting aneurysm (11 mm × 9 mm × 31 mm) complicated with severe lumen stenosis (95%). The patient underwent SUPERA stent implantation. The patient had no residual symptoms and was stable in December 2020.

CONCLUSION
SUPERA stent implantation might achieve good results in treating wide-necked or long fusiform internal carotid artery dissecting aneurysms.
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Core Tip: There is no standard endovascular treatment for extracranial internal carotid artery dissecting aneurysms. Stent-graft isolation and stent-assisted coil embolization are commonly used for wide-necked and fusiform aneurysms, but safety and effectiveness can be unsatisfactory. The SUPERA stent is a braided metal stent especially designed for arterial stenosis of the lower extremities. Here, we present two cases of extracranial internal carotid artery dissecting aneurysms treated successfully using the SUPERA stent. Hence, SUPERA stent implantation might achieve good results in treating wide-necked or long fusiform internal carotid artery dissecting aneurysms.

INTRODUCTION
Carotid artery dissections account for about 2.5% of all strokes[1], and the incidence of extracranial carotid dissection with dissecting aneurysms is about 9.1%[2]. About 10.7% of patients with extracranial carotid dissection develop a new dissecting aneurysm within 3 mo[2]. Patients under medical therapy for recurrent neurologic episodes and persistent high-grade stenosis or growing aneurysms are considered candidates for surgery or endovascular therapy[2].
There is no recognized endovascular treatment for extracranial internal carotid artery dissecting aneurysms. In the past, stent-graft isolation and stent-assisted coil embolization were commonly used for wide-necked and fusiform aneurysms[3-5]. New and more suitable endovascular treatment materials could possibly improve the safety and effectiveness of endovascular therapy. Inspired by the flow diverter for intracranial wide-necked aneurysms, we looked for a metal stent with a similar treatment mechanism to treat two complex internal carotid dissecting cases aneurysm, i.e., wide-necked or long fusiform dissecting aneurysms. It is expected that through the implantation of a dense mesh stent to change the local hemodynamics, the aneurysm would shrink and disappear[6]. The SUPERA stent is a braided metal stent especially designed for arterial stenosis of the lower extremities[7]. When the stent is released, the wire density at the aneurysm is increased by the push-pull technique. In theory, it can change the aneurysm cavity's blood flow state like a flow diverter so that the aneurysm can be gradually reduced and cured. 
Here we introduce for the first time two cases of extracranial internal carotid artery lesions treated successfully using the SUPERA stent system implantation.

CASE PRESENTATION
Chief complaints
Case 1: Weakness of right limb and vague speech for 4 mo.
Case 2: Dizziness and unsteady walking for 1 mo.

History of present illness
Case 1: A 57-year-old male patient with sudden right limb weakness and vague speech was diagnosed with cerebral infarction in February 2019 at the Department of Neurology of The Second Affiliated Hospital of Zhejiang University School of Medicine. Cervical computed tomographic angiography (CTA) revealed left internal carotid artery dissection with stenosis. Blood glucose, blood lipids, and routine blood and biochemistry examinations were all within the normal ranges. The patient received antiplatelet therapy with aspirin (100 mg) and clopidogrel (75 mg). In April 2019, i.e., 2 mo after medical treatment, cervical CTA showed that the left internal carotid artery dissecting stenosis had disappeared but turned into an eccentric wide-necked dissecting aneurysm (Figure 1A and B). The size of the aneurysm was 5 mm × 5 mm × 12 mm, and its neck was 10 mm. In June 2019, i.e., 4 mo after medical treatment, the aneurysm had enlarged to 7 mm × 6 mm × 12 mm, and its neck was 11 mm. 
Case 2: The patient was a 57-year-old man who suddenly felt dizzy and developed unsteady walking in November 2019 and was admitted to the Department of Neurology of The Second Affiliated Hospital of Zhejiang University School of Medicine. MRI showed cerebral infarction in the right frontal lobe and parietal lobe. The left lower limb's muscle strength was grade 4, and the left Babinski sign was positive. Blood glucose, blood lipids, and routine blood and biochemistry examinations were all within the normal ranges. Cervical CTA suggested right internal carotid artery fusiform dissecting aneurysm complicated with severe lumen stenosis (Figure 2A). The size of the aneurysm was 11 mm × 9 mm × 31 mm, and the degree of stenosis was about 95%. The patient received antiplatelet therapy with aspirin (100 mg) and clopidogrel (75 mg). 

FINAL DIAGNOSIS
Case 1: Wide-necked dissecting aneurysm of left internal carotid artery. 
Case 2: Fusiform dissecting aneurysm of right internal carotid artery with severe lumen stenosis. 

TREATMENT
Case 1: Endovascular treatment was considered because of the enlarging aneurysm and the risk of rupture. Under local anesthesia, a 5F puncture sheath (Terumo Corporation, Hatagaya, Tokyo, Japan) was inserted into the right femoral artery. A 6F90cm sheath (Cook Medical, Bloomington, IN, United States) was exchanged and inserted into the left internal carotid artery. Intraoperative digital subtraction angiography (DSA) showed the wide-necked aneurysm in the carotid segment of the left internal carotid artery (Figure 1C), and the proximal artery wall was not smooth, which was considered to be fibromuscular dysplasia with dissecting aneurysm. Heparin (3000 IU) was injected intravenously. A 0.014 Synchro microwire (Stryker Neurovascular, West Valley City, CA, United States) and a Rebar27 microcatheter (Micro Therapeutics Inc, Irvine, CA, United States) were inserted to the cavernous sinus segment of the internal carotid artery through the guide catheter, followed by the exchange of an 0.018 Steelcore guidewire (Abbott, Santa Clara, CA, United States). A 6 mm × 40 mm SUPERA stent (Abbott Vascular, Santa Clara, CA, United States) was inserted along the guidewire and released at the appropriate position (Figure 1D-E). The stent was released by the push-pull technique, and the stent wire was compacted in the aneurysm segment. Repeated angiography showed that the contrast medium in the lumen was unobstructed, and the blood flow in the aneurysm was slowed down. There were no postoperative complications. 
Case 2: Because the stroke in this patient was associated with severe internal carotid artery stenosis shown by CTA and ipsilateral cerebral infarction shown by MRI, SUPERA stent implantation was considered and performed in December 2019. Under local anesthesia, the right femoral artery was punctured, an 8F sheath (Terumo Corporation, Hatagaya, Tokyo, Japan) was placed, and an 8F guide catheter (Boston Scientific Corporation, Marlborough, MA, United States) was inserted into the right common carotid artery. Intraoperative DSA confirmed the severe stenosis and dissecting aneurysm of the right internal carotid artery (Figure 2B). Heparin (3000 IU) was injected intravenously. A 0.014 Synchro microwire (Stryker Neurovascular, West Valley City, CA, United States) and a Rebar27 microcatheter (Micro Therapeutics Inc, Irvine, CA, United States) were inserted across the stenosis to the cavernous sinus segment of the internal carotid artery through the guide catheter. After exchanging for an 0.018 Steelcore guidewire (Abbott Vascular, Santa Clara, CA, United States), a 5 mm × 20 mm fast exchange balloon catheter (Abbott Vascular, Santa Clara, CA, United States) was inserted along the guidewire to dilate the narrow segment. A 5 mm × 60 mm SUPERA stent was implanted by the same technique. Repeated DSA showed that the stenosis was significantly improved, the contrast medium in the lumen was unobstructed, and the blood flow in the aneurysm was slowed down (Figure 2 C and D). 

OUTCOME AND FOLLOW-UP
Case 1: Three months later, in September 2019, CTA showed that the dissecting aneurysm had disappeared completely (Figure 1F-G). The patient reported no new symptoms and was able to take care of himself. Muscle strength of the left limb remained decreased, and speech was slow. At 1 year after the operation, in July 2020, DSA showed that the lumen was completely repaired (Figure 1H). The symptoms remained the same.
Case 2: There were no postoperative complications, and the patient recovered well after the operation. Three months later, in April 2020, CTA showed that the dissecting aneurysm had disappeared completely (Figure 2E). DSA showed that the lumen was repaired entirely in December 2020 (Figure 2F). This patient had no residual abnormal symptoms during follow-up.

DISCUSSION
Endovascular treatment of extracranial cervical dissecting aneurysm is controversial because of the possible operative complications, and there is a possibility that the risks of treatment will be greater than the benefits to the patients[2,8]. Cothren et al[9] reported a 21% (4/19) complication rate and a documented occlusion rate of 45% (8/18) in the endovascular treatment of pseudoaneurysms from extracranial carotid dissections. They claim that the risks outweigh the benefits of stenting in the treatment of carotid dissecting pseudoaneurysms[9]. Nevertheless, there is no doubt that the incidence of complications is very low in the available case series of selective endovascular therapy reported in the literature, and the short- and long-term benefits are probably significant[4,5,10-12]. These previous studies highlighted the importance of selecting the right patients and using the right materials and tools in an individualized manner. In previous reports, endovascular treatment of extracranial cervical dissecting aneurysm included endovascular exclusion with a covered stent, stent-assisted coil embolization, and multi-stent overlap. A self-expanding covered stent is the first choice for treatment because of its immediate and long-term effect[4]. On the other hand, internal carotid artery dissections are usually located in the upper part of the extracranial internal carotid artery, and it is technically challenging to transport a covered stent for treating dissecting aneurysms near or involving the petrous segment. In contrast, balloon-dilated covered stents might be easier to transport, but there is a possible danger of acute closure after external force compression, and the adhesion of balloon stents is often not as good as that of self-expanding stents. Hence, it is suggested that balloon dilatation stents should not be used in extracranial carotid arteries, which are prone to external force compression. For wide-necked or fusiform dissecting aneurysms, bare carotid artery stents used alone often have difficulties eliminating the dissecting aneurysms. Balloon embolization is the only option for the treatment of this type of aneurysm. Later, it was found that coil-assisted embolization stent implantation can effectively eliminate dissecting aneurysm, but it is expensive and a residual space-occupying effect cannot be avoided.
The SUPERA stent is a braided metal stent specially designed for arterial stenosis of the lower extremities[7]. In theory, it can change the aneurysm cavity's blood flow state like a flow diverter so that the aneurysm can be gradually reduced and cured. We used this braided bare metal stent to treat two cases of extracranial internal carotid artery dissecting aneurysms, which were a wide-necked aneurysm and a long fusiform aneurysm with severe lumen stenosis. There were no postoperative complications in the two cases. The symptoms of cerebral ischemia disappeared, and there was no recurrence of stroke during the follow-up period. The lumen was anatomically repaired perfectly. The aneurysms had entirely disappeared at 3 mo, and there was no residual space-occupying effect. One year after the operation, DSA showed that the lumen was repaired well and there was no restenosis. Satisfactory results have been achieved. The literature presents studies of its use in femoropopliteal disease[13] and the subclavian artery[14]. Previous studies used different bare-metal stents (other than the SUPERA stent) to manage the carotid disease successfully[15,16]. The SUPERA stent might be easier to implant and have better outcomes, but the study is still necessary.
The SUPERA Stent System has moderate flexibility, convenient delivery, and uncomplicated release and can change the stent mesh size. We believe that it is a suitable choice to treat wide-necked dissecting aneurysms and long fusiform aneurysms. Nevertheless, several aspects must be mentioned. First, it is an over-to-wire catheter system, and the inner core will move back and forth when the stent is released. If a distal protected device has been used, it will be challenging to maintain the system's stability. Therefore, we did not use remote embolization protection devices. Second, this stent system is best used in patients with straight parent arteries, and we have not tried it on very circuitous arteries. Only two cases were reported here. Additional studies with larger numbers of patients are necessary to determine the benefits of the SUPERA stent in managing extracranial internal carotid artery dissecting aneurysms.

CONCLUSION
In conclusion, according to the treatment and follow-up of these two cases, SUPERA stent implantation might achieve good results in treating a wide-necked or long fusiform internal carotid artery dissecting aneurysms. Still, additional studies are necessary to confirm these observations.
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Figure 1 Case 1 was a 57-year-old male patient with sudden right limb weakness and vague speech and was diagnosed with cerebral infarction in February 2019. He was ultimately treated using a SUPERA stent. A: Cervical computed tomographic angiography (CTA) volume reconstruction; B: curved surface reconstruction show that the wide-necked dissecting aneurysm was situated on the upper segment of the left internal carotid artery; C: confirmed by digital subtraction angiography (DSA); D and E: The patient underwent SUPERA stent endovascular therapy, the arrow shows the dense stent mesh; F and G: Three months later, cervical CTA showed that the aneurysm had disappeared completely. H: One year later, DSA showed that the internal carotid artery was repaired perfectly.
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描述已自动生成]Figure 2 Case 2 was a 57-year-old man who suddenly felt dizzy and developed unsteady walking in November 2019. He was ultimately treated using a SUPERA stents. A: Cervical computed tomographic angiography (CTA) volume reconstruction; B: digital subtraction angiography (DSA) showed a fusiform dilated dissecting aneurysm with severe stenosis located in the upper segment of the right internal carotid artery, involving the petrous segment; C and D: It was treated with SUPERA stent endovascular treatment, the arrow shows the dense stent reticular wire; E: Three months later, cervical CTA showed that the aneurysm had disappeared completely, and the lumen of the internal carotid artery was unobstructed; F: One year later, DSA showed that the internal carotid artery was repaired perfectly.
[bookmark: _Hlk91601026][bookmark: _Hlk91629846]
[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]










© 2022 Baishideng Publishing Group Inc. All rights reserved. 

image4.png




image1.jpeg




image2.jpeg




image3.png
9

JSaishideng®




