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Case report

Open surgical treatment of subclavian artery pseudoaneurysm after endovascular repair: a case report
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Abstract
Background
Subclavian artery aneurysms are rare but may cause life-threatening complications. Surgical repair has been performed as a treatment of choice, but recently, with the development of endovascular treatment, many endovascular repairs have been performed to prevent surgical complications.

Case presentation
A patient undergoing endovascular repair with a subclavian artery aneurysm was diagnosed with a type II endoleak with an enlarged aneurysmal sac. Surgical repair was performed to remove the aneurysmal sac compressing the adjacent organs.

Conclusions
The highly mobile subclavian artery has abundant collaterals. Therefore, regular follow-up is essential for endovascular repair. Surgical repair is effective when adjacent organs are compressed by the aneurysm sac.
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Background
Subclavian artery aneurysm is an extremely rare disease that develops in < 1% of all aneurysms. Previously, true aneurysm caused by atherosclerosis or thoracic outlet syndrome was the main cause, but recently, traumatic pseudoaneurysm has been the most common cause [1, 2]. Surgical treatment has been established as the standard treatment for subclavian aneurysm, but currently, less invasive endovascular repair has replaced surgical repair [3]. However, caution should be taken as many collateral vessels and the highly mobile subclavian artery can cause endoleak. Herein, we present a case of surgical treatment for a type II endoleak that occurred after endovascular repair.
Case presentation
A 56-year-old man presented with a palpable mass in the right neck. The patient did not know exactly when the mass was recognized but complained that it appeared to be larger than before. The boundaries of the mass were ambiguous, but pulsation was felt, and there was no tenderness. There were no specific findings except for a history of hepatic resection for trauma 25 years prior and cholecystectomy for gallstones 6 months prior. The patient had no history of trauma. The patient was hemodynamically stable, and there were no specific laboratory findings.
Neck computed tomography angiography (CTA) revealed proximal right subclavian artery aneurysm involving the vertebral artery (VA). The aneurysm was approximately 6 × 6 cm size with internal thrombus formation. Although the patient had no symptoms other than a palpable neck mass, surgical repair was recommended because the aneurysm was relatively large and had a thrombus inside. However, he did not feel any discomfort as the mass grew for a long time and there was no symptom of compression of other surrounding organs, so he preferred endovascular repair with less invasiveness than surgery. As the subclavian artery aneurysm started 2 cm after the bifurcation of the innominate artery, sufficient sealing with a stent graft was considered possible without the risk of a type 1 endoleak.
First, it was confirmed that the collateral flow was well maintained even when the right VA was occluded on cerebral angiography through the left VA (Fig. 1). Subsequently, coil embolization was performed on the right VA, and two Lifestream 10 × 58 mm stents were inserted into the right subclavian artery, and a bare metal stent (Protege GPS 10 × 40 mm) was additionally inserted to prevent kinking (Fig. 2). The patient was discharged without any complications. Periodic follow-up was recommended to the patient, but he did not visit the outpatient clinic.[image: ]
Fig. 1Cerebral angiography reveals dominant left vertebral artery

[image: ]
Fig. 2Stent-graft is inserted into the right subclavian artery. Moreover, the right vertebral artery is occluded by coil


After 2 years, the patient visited our hospital for hoarseness, which started 3 months prior. Neck CTA revealed that the aneurysmal sac with a maximum diameter of 7 cm, which was larger than it was 2 years ago due to type II endoleak (Fig. 3). The patient had dysphagia because the esophagus was partially compressed by the aneurysmal sac. Since the aneurysmal sac had to be removed, the patient was recommended to undergo surgical treatment, and he agreed.[image: ]
Fig. 3Type II endoleak was observed around the aneurysmal sac. The trachea is deviated to the left side due to aneurysm


After partial sternotomy through the right third intercostal space, the proximal innominate artery was exposed to isolate the right subclavian artery and right common carotid artery. The distal right subclavian artery was isolated using an additional incision of the right deltopectoral groove (Fig. 4).[image: ]
Fig. 4The aneurysm sac (*) is observed by partial sternotomy. The proximal right subclavian artery is clamped and the right common carotid artery (white arrow) is deviated. Additional incision is found in the right deltopectoral groove


After heparin administration, the proximal and distal subclavian arteries were clamped. After making an incision in the aneurysmal sac, the hematoma was removed. The main cause of the pressure effect was a hematoma within the sac; therefore, it was expected that the pressure effect would relieve after the hematoma was removed. Part of the stent-graft was exposed inside the aneurysmal sac, but the aneurysmal sac was obliterated without removing the stent-graft. Since the patency inside the stent-graft was well maintained and epithelialization was in progress, it was decided to keep the stent-graft rather than remove it and replace it with a new Dacron graft. The collateral vessels inside the sac that caused endoleak were sutured. The patient was discharged without any complications.
Discussion
The subclavian artery is divided into proximal, middle, distal parts, according to its anatomical location. The proximal part is from its origin to the medial border of the anterior scalene muscle. At this site, the VA originates from the superior surface of the subclavian artery, the internal thoracic artery from its inferior surface, and the thyrocervical trunk from its anterior surface. The distal part is from the lateral border of the anterior scalene muscle to the lateral border of the first rib. The middle part is located between these two parts and at the dorsal part of the anterior scalene muscle [1].
There are different causes of aneurysm in the subclavian artery depending on the site. Atherosclerosis is the most common cause of aneurysm in the proximal part, collagen disorders in the middle part, and thoracic outlet syndrome in the distal part. However, trauma is the most common cause of all aneurysms regardless of the site due to the increasing number of percutaneous catheterizations recently [1, 2]. Even so, subclavian artery aneurysm is a rare disease with an extremely low incidence.
Symptoms of subclavian artery aneurysm vary depending on its location and size. In some cases, it is found by chance without symptoms or as a simple palpable mass on the neck. Local compression may cause dysphagia, hoarseness, or Horner’s syndrome. It can also cause ischemia of the arm or cerebral infarction due to embolism caused by internal thrombus. If proper treatment is not provided, rupture can occur. Although there are no clear guidelines for treatment, it is an indication for treatment if the patient has symptoms or a high risk for rupture or thromboembolism [1].
Subclavian artery aneurysm was traditionally treated surgically, but the part of the clavicle or sternum needs to be resected according to the location of the aneurysm. Moreover, in the process of manipulating the subclavian artery, injury to adjacent vessels or brachial plexus may occur. Recently, with the development of endovascular techniques, the use of less invasive stent-graft insertion has gradually increased. However, the subclavian artery has a risk of endoleak due to several branch vessels originating from each anatomical part. Furthermore, since the subclavian artery has several movements and passes through the first rib, stent kinking or fracture may occur [1, 4]. Particularly, it is important to determine the status of the internal thoracic artery and VA when treating aneurysms of the proximal part. The internal thoracic artery with a bypassed coronary artery must be revascularized. The VA converges into the basilar artery and supplies blood to the brainstem, cerebellum, and occipital lobes. However, in patients with thoracic aortic aneurysm, the patency cannot always be guaranteed because there are many variations [5]. Therefore, the patency of the VA must be checked through angiography preoperatively, and the dominancy VA must be revascularized [6]. In contrast, if the aneurysm contains a non-dominancy VA as in our case, the VA can be occluded by coil embolization to prevent endoleak [7]. Although cerebral angiography is invasive and has a risk of stroke, it is more useful than CTA in that it can directly check the blood flow and patency of the VA. However, the risk of stroke that can occur by performing cerebral angiography can sufficiently offset the risk of stroke that can occur by not checking the patency or distal cerebral blood flow.
Endoleak is an important complication of endovascular repair that requires additional intervention. Although intraoperative endoleak occurred in 6.1% of cases in a systematic review, the exact prevalence of endoleak for subclavian artery aneurysm is unknown [2]. Moreover, since type II endoleak is often detected during follow-up, the actual incidence of endoleak is estimated to be higher. The reason for the many endoleaks is thought to be that the subclavian artery has several movements and the upper limb arteries are rich in the collaterals. However, type II endoleak can also occur because of the surrounding small arteries, even if the branches of the subclavian artery are well managed. Therefore, periodic follow-up is essential because type II endoleaks may subsequently develop because of newly grown small vessels around the aneurysm [4]. In our case, the patient voluntarily avoided follow-up after endovascular repair, resulting in an enlarged aneurysmal sac by the surrounding small arteries. When the size of the aneurysmal sac gradually increases due to type II endoleaks, symptoms due to the mass effect are mainly present. Therefore, surgical removal of the aneurysm is helpful, rather than treatment of the endoleak through additional endovascular repair. However, in some cases, endovascular repair may be helpful in repairing the remaining fistula after surgery [8].
The goal of open surgical repair of subclavian artery aneurysm is to remove the aneurysm and maintain the continuity of blood flow. However, the subclavian artery is anatomically adjacent to the clavicle or sternum, making it difficult to fully expose the artery. Intrathoracic aneurysm is more easily accessible by sternotomy, and extrathoracic aneurysm requires access through the infra- or supra clavicular incision, and in some cases, clavicular resection. In our patient, the aneurysm originated in the proximal subclavian artery, but it was difficult to expose the entire aneurysmal sac. Therefore, to clamp the distal artery, it was necessary to extend the incision laterally or clavicular resection after sternotomy; however, by adding an additional small incision to the deltopectoral groove, the distal artery could be easily controlled.
Treatment of subclavian artery aneurysms has not been established; therefore, depending on the location and size of the aneurysm, it can be treated through endovascular repair or open surgery. Endovascular repair must be a method to reduce morbidity due to surgical incision, but since complications such as endoleak may occur in the long term, continuous follow-up is essential. If the aneurysm sac is large, surgical repair should be considered.
Acknowledgements
Not applicable.

Authors' contributions
KS was a major contributor in writing the manuscript. Y and IS carried out the review the literatures. KJ and SY participated in the design of the study. SG conceived of the study and participated in its design and coordination. All authors read and approved the final manuscript.

Funding
This work was not funded.

Availability of data and materials
Data sharing not applicable to this article as no datasets were generated or analysed during the current study.

Declarations
Ethics approval and consent to participate
I informed patient of this case report about the submission.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Vierhout BP, Zeebregts CJ, van den Dungen JJAM, Reijnen MMPJ. Changing profiles of diagnostic and treatment options in subclavian artery aneurysms. Eur J Vasc Endovasc Surg. 2010;40(1):27–34.Crossref

	2.
Maskanakis A, Patelis N, Moris D, Tsilimigras DI, Schizas D, Diakomi M, et al. Stenting of subclavian artery true and false aneurysms: a systematic review. Ann Vasc Surg. 2018;47:291–304.Crossref

	3.
Naz I, Zia-Ur-Rehman, Aziz M, Sophie Z. Subclavian artery aneurysms: management implications in a resource-limited setting. Vascular. 2012;20(6):301–5.Crossref

	4.
Malekpour F, Hebeler K, Kirkwood ML. Open surgical approach for type II endoleak in subclavian artery pseudoaneurysm presented with neurological symptoms after endovascular repair. Vasc Endovascular Surg. 2020;54(5):467–70.Crossref

	5.
Ohkura K, Shiiya N, Washiyama N, Yamashita K, Takahashi D, Tsuda K, et al. Vertebral artery variations in thoracic aortic patients. Eur J Cardiothorac Surg. 2014;46(1):27–31.Crossref

	6.
D’Oria M, Pipitone M, Chiarandini S, Calvagna C, Riccitelli F, Rotelli A, et al. Hybrid treatment of a true right subclavian artery aneurysm involving the vertebral artery using a covered stent. Ann Vasc Surg. 2018;53:273.e7-273.e11.Crossref

	7.
Li L, Zhang J, Wang R, Li J, Gu Y, Yu H. Endovascular repair of a right subclavian artery aneurysm with coil embolization and stent graft: case report and literature review. Ann Vasc Surg. 2016;36:290.e1-290.e5.Crossref

	8.
Atay M. Hybrid procedure of a subclavian artery pseudoaneurysm by shrapnel injury: a case report. Turk J Vasc Surg. 2021;30(1):60–2.Crossref



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13019_2022_1775_Fig2_HTML.jpg
SUETR-CIIOR,FR~ S ZZE=CTICF

5
MBI )
8

I/I ’ll

ci7
e
0.

i

el






OEBPS/navigation.xhtml

    
      Contents


      
        		Open surgical treatment of subclavian artery pseudoaneurysm after endovascular repair: a case report


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/13019_2022_1775_Fig3_HTML.jpg





OEBPS/images/13019_2022_1775_Fig1_HTML.jpg
2
Il 2 (F12/155)

>





OEBPS/images/13019_2022_1775_Fig4_HTML.jpg





OEBPS/css/sidebar.gif





