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Editorial on the Research Topic
Aortic diseases involving visceral artery: clinical therapeutic management and related basic research




Introduction

Aortic diseases involving visceral arteries mainly include true and post-dissection thoracoabdominal or abdominal aortic aneurysm (TAAA or AAA). Post-dissection aortic aneurysm is common in both type A and type B aortic dissection, even after successful coverage of the primary entry tears. False aortic aneurysm involving visceral arteries is relatively uncommon. The management of these complex aortic diseases is usually challenging due to involvement of visceral arteries. Several surgical treatment methods are used for these diseases, mainly including open surgical repair, hybrid surgery, and endovascular treatment.



True TAAA or AAA

Standard open repair for TAAA or AAA involving visceral arteries was usually associated with definite effect, large trauma, and high mortality and morbidity. With the development of surgical techniques and perioperative adjunctives, many studies suggest clinical results have been significantly improved in high-volume hospitals (1, 2). The in-hospital mortality was significantly decreased in the past three decades, as well as the rate of permanent spinal cord ischemia (2). Open surgical repair remains a valid treatment option for patients with long life expectancy.

In 1999, Quinones-Baldrich et al. first reported the hybrid surgery for a type IV TAAA (3). It involves sequentially bypassing the visceral arteries and using an uninvolved vessel for inflow to disconnect them from the aneurysmal aorta. Mortality after hybrid surgery is highly variable by center, but strongly affected by preoperative comorbidities and the centers’ experience with the technique (4).

Ma et al. compared clinical outcomes after hybrid surgery with conventional open surgery. Although the age of the hybrid surgery group was significantly higher than that of the other group, perioperative mortality was low in the hybrid surgery group compared with conventional surgery group. Furthermore, the rates of postoperative complications such as renal failure, respiratory failure, and deep venous thrombosis following hybrid surgery were significantly lower than conventional open surgery. Hybrid surgery is technically feasible and associated with definite efficacy in selected cases. It simplifies the operation procedure and reduces the risks of mortality and morbidity in high-risk or high-age patients. Hybrid surgery may be a promising alternative to conventional open surgery in selected patients.

Endovascular aortic repair (EVAR) is associated with small trauma and rapid recovery. It mainly includes parallel stenting technique and fenestrated/branched endografts to preserve the visceral arteries. The use of parallel stenting is limited due to high risk of type IA endoleak, and the risk of stent collapse. The joint use covered stent graft and overlapped bare stents in the visceral artery segment demonstrated favorable mid-term clinical outcomes in type V TAAAs (5). Using of bifurcated abdominal aortic stent graft main body and docking two or three parallel covered stents in the short limb for the reconstruction of visceral arteries, known as “Octopus” technique, demonstrated promising mid-term outcomes for treating ruptured and symptomatic TAAAs (6).

Branched or fenestrated endograft can be custom-made, off-the-shelf, or physician-modified. For custom-made endografts, the manufacturing time limits their use. The shortcomings of physician-modified endografts include technical demanding, potential contamination risk, and damage of device integrity, as well as legal issues. A recent meta-analysis suggested the use of the off-the-shelf t-Branch multibranched endograft for endovascular TAAA repair was associated with high technical success rates and demonstrated to be safe and effective at early and mid-term follow-up (7). The primary use of a novel G-Branch multibranched (two inner branches and two outer branches) endograft also yielded good early and midterm outcomes (8). Treatment modality of TAAA or AAA involving visceral arteries is gradually shifted from conventional open surgery to endovascular repair in many countries (9).



PD-TAAA or PD-AAA

Studies with regard to open surgical repair for PD-TAAA or PD-AAA involving visceral arteries were relatively few in literature. Limited data showed conventional open surgery was more invasive than endovascular treatment, while it was also associated with acceptable rates of morbidity and mortality when it was performed in a specialized hospital. Long-term results were excellent and it should also be considered when evaluating less invasive alternatives (10). More studies are required to verify its safety and efficacy.

Post-dissection aortic aneurysms are increasingly being treated by endovascular repair. A large number of endovascular methods have been reported. Fenestrated/branched-EVAR (F/B-EVAR) is the most commonly used method (11). Other methods are usually associated with a small number of cases. F/B-EVAR can cover multiple tears regardless of sizes and preserve branch organ perfusion. However, the endografts usually need to be modified by physicians. It is technically demanding, which limits its widespread use. Spinal cord ischemia, endoleak, and stent or stent-graft occlusion of branch arteries are common complications. Other substitution methods are currently explored.

F/B-EVAR mainly focuses on the management of the true lumen, while management of false lumen and aortic tears has been attempted (12). Isolated management of the false lumen or tears seems to make it difficult to achieve satisfactory outcomes for PD-TAAA or PD-AAA (13). Several combined methods have been reported. They usually combine the management of two or three objectives (true lumen, false lumen, and aortic tears), such as “road block” strategy, “double splints” technique, and spot stenting combined with false lumen endovascular occlusive repair (14–16). The preliminary results of these techniques were acceptable, despite of the requirement for higher-grade evidence. One of the most important problems is how to occlude the false lumen and the tears safely and effectively. There have been no available specialized devices to date. New novel devices are anticipated to help resolve this issue in future, such as EndoSeal and Endopatch system (17, 18). Visceral arteries arising from the false lumen can be reconstructed with direct stent-graft placement via adjacent tears, reverse branch technique, iliac branched device, or in situ fenestration.

In conclusion, endovascular treatment is gradually become the mainstream treatment for true or post-dissection TAAA or AAA involving visceral arteries. Open surgery and hybrid surgery still are valid treatment options for selected patients, such as low-risk patients with long-life expectancy and those unfit for endovascular repair.



Author contributions

XD: Writing – original draft, Writing – review & editing. MW: Writing – original draft, Writing – review & editing.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Oh AR, Lim SK, Sung K, Lee SM, Lee JH. Outcomes of open repair for descending thoracic and thoracoabdominal aortic aneurysm in recent 10 years: experience of a high-volume centre in Korea. Eur J Cardiothorac Surg. (2023) 64:ezad338. doi: 10.1093/ejcts/ezad338

2. Chiesa R, Rinaldi E, Kahlberg A, Tinaglia S, Santoro A, Colacchio G, et al. Outcomes following management of complex thoracoabdominal aneurysm by an open approach. J Clin Med. (2023) 12:3193. doi: 10.3390/jcm12093193

3. Quiñones-Baldrich WJ, Panetta TF, Vescera CL, Kashyap VS. Repair of type IV thoracoabdominal aneurysm with a combined endovascular and surgical approach. J Vasc Surg. (1999) 30:555–60. doi: 10.1016/s0741-5214(99)70084-4

4. Escobar GA, Oderich GS, Farber MA, de Souza LR, Quinones-Baldrich WJ, Patel HJ, et al. Results of the north American complex abdominal aortic debranching (NACAAD) registry. Circulation. (2022) 146:1149–58. doi: 10.1161/CIRCULATIONAHA.120.045894

5. Wang M, He Q, Yao C, Yin HH, Wang SM, Chang GQ. Treatment of high surgical risk thoracoabdominal aortic aneurysms with stent graft and multilayer bare stents joint technique: mid-long-term clinical results. Ann Vasc Surg. (2020) 63:108–16. doi: 10.1016/j.avsg.2019.06.041

6. Wang M, Yao C, Yin HH, Wang JS, Liao BY, Li ZL, et al. Endovascular treatment of ruptured or symptomatic thoracoabdominal and pararenal aortic aneurysms using octopus endograft technique: mid-term clinical outcomes. J Endovasc Ther. (2023) 30(2):163–75. doi: 10.1177/15266028221075236

7. Chen Y, Liu Z, Wang S, D'Oria M, Zhang X, Bi J, et al. Systematic review and meta-analysis of short-term and mid-term outcomes after use of t-branch off-the-shelf multibranched endograft for elective and urgent treatment of thoracoabdominal aortic aneurysms. J Endovasc Ther. (2023):15266028231220322. doi: 10.1177/15266028231220322. [Epub ahead of print].38158706

8. Zhang HP, Ge YY, Wang JB, Fan TT, Guo W. Off the shelf multibranched endograft for thoraco-abdominal and pararenal abdominal aortic aneurysms: a prospective, single centre study of the G-branch endograft. Eur J Vasc Endovasc Surg. (2024) 67:417–25. doi: 10.1016/j.ejvs.2023.11.005

9. Mohnot J, Wang YG, Yin K, Malas MB, Edwards NM, Dobrilovic N, et al. Changes in treatment patterns of thoracoabdominal aortic aneurysms in the United States. JTCVS Open. (2023) 16:48–65. doi: 10.1016/j.xjon.2023.08.019

10. Lin J, Liu W, Yang CW, Jian K, Xia Y, Peng H, et al. Early and mid-term outcomes of open thoracoabdominal aortic aneurysm repair after thoracic endovascular aortic repair. BMC Cardiovasc Disord. (2024) 24:182. doi: 10.1186/s12872-024-03837-8

11. He Y, Jia S, Sun G, Cao L, Wang X, Zhang H, et al. Fenestrated/branched endovascular repair for postdissection thoracoabdominal aneurysms: a systematic review with pooled data analysis. Vasc Endovascular Surg. (2020) 54:510–8. doi: 10.1177/1538574420927131

12. Li R, Liu Y, Jiang J. Case report: the application of amplatzer vascular plug to repair aortic dissection intimal tears and false lumen. Front Cardiovasc Med. (2023) 10:1337430. doi: 10.3389/fcvm.2023.1337430

13. Hofferberth SC, Nixon IK, Mossop PJ. Aortic false lumen thrombosis induction by embolotherapy (AFTER) following endovascular repair of aortic dissection. J Endovasc Ther. (2012) 19:538–45. doi: 10.1583/JEVT-12-3844R.1

14. Li Y, Li Z, Feng J, Feng R, Zhou J, Jing Z. A novel solution for distal dilation of chronic dissection after repair involving visceral branches: the road block strategy. Front Cardiovasc Med. (2022) 9:821260. doi: 10.3389/fcvm.2022.821260

15. Zeng Z, Feng R. Endovascular exclusion of tears in visceral segment in aortic dissection with endografts in false lumen and visceral artery. Eur J Vasc Endovasc Surg. (2020) 60(480):480. doi: 10.1016/j.ejvs.2020.05.002

16. Zhou M, Liu F, Shu X, Shi Z, Guo D, Wang L, et al. Spot stenting combined with false lumen endovascular occlusive repair for post-dissection abdominal aortic aneurysm. J Endovasc Ther. (2022) 29:705–10. doi: 10.1177/15266028211062564

17. Cao L, Zhang H, Guo W. First in man: sealing the distal re-entry tears of aortic dissection after thoracic endovascular aortic repair by an ENDOPATCH™ system. Eur Heart J. (2023) 44:237. doi: 10.1093/eurheartj/ehac676

18. Ge Y, Zhang H, Guo W. First in man: blocking the false lumen backflow of aortic dissection after thoracic endovascular aortic repair by an off-the-shelf EndoSeal™ system. Eur Heart J. (2024):ehae117. doi: 10.1093/eurheartj/ehae117. [Epub ahead of print].38427788







OPS/images/crossmark.jpg
(®) Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Aortic diseases involving visceral artery: clinical therapeutic management and related basic research

		Introduction



		True TAAA or AAA



		PD-TAAA or PD-AAA



		Author contributions



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Cardiovascular Medicine

Editorial: Aortic diseases involving
visceral artery: clinical therapeutic
management and related basic research





OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





