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Hemorrhoids are a prevalent and benign anal disorder for which minimally invasive treatments are increasingly preferred. The UK National Institute for Health and Care Excellence clinical guideline (2010) recommends hemorrhoidal artery ligation as a treatment option for hemorrhoidal disease. Superior rectal artery embolization (SRAE) leverages this principle by using digital subtraction angiography to precisely identify and superselectively embolize the arteries supplying the hemorrhoidal region. This procedure has demonstrated favorable clinical outcomes. SRAE is minimally invasive, painless, preserves the anal sphincter and normal anal anatomy, and offers a quick recovery, establishing it as an effective minimally invasive surgical option. As a result, this technique has gained increasing clinical recognition and adoption. This article examines the efficacy and safety of superselective SRAE for hemorrhoidal disease.
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1 Introduction

Hemorrhoidal disease is a common benign anal disorder, with one of its primary clinical symptoms being rectal bleeding, which, in severe cases, can lead to anemia and significantly reduce a patient’s quality of life (QOL). The prevalence of hemorrhoidal disease ranges from 4% to 35% (1). It is characterized by the dilation of the hemorrhoidal venous plexus and requires clinical treatment in symptomatic patients (2). Internal hemorrhoids are classified into four stages according to the Goligher classification (3). Recent research indicates a trend toward minimally invasive treatment methods for hemorrhoids. The UK National Institute for Health and Care Excellence 2010 clinical guideline recommends hemorrhoidal artery ligation, based on the principle of vascular dissection, as a safe alternative to traditional hemorrhoidectomy (4). Additionally, Vidal et al. (5) were the first to propose embolization of the superior rectal artery (SRA) using coils, demonstrating that this technique is feasible, safe, and well-tolerated.

Superior rectal artery embolization (SRAE), also referred to as the emborrhoid technique, is a minimally invasive, image-guided procedure for treating hemorrhagic hemorrhoidal disease, with efficacy and recurrence rates comparable to those of stapled hemorrhoidopexy (6). Digital subtraction angiography (DSA) is globally recognized as the “gold standard” for vascular imaging, and using DSA for endovascular embolization offers significant advantages over Doppler-guided hemorrhoidal artery ligation. These advantages include clear visualization of the hemorrhoidal blood supply and its branches, precise localization, and permanent occlusion of the hemorrhoidal arteries using endovascular coils. This innovative approach provides a minimally invasive solution for managing hemorrhoid-related bleeding disorders (7, 8). Given its simplicity, SRAE can be broadly implemented in hospitals equipped with vascular intervention centers. This article reviews the efficacy and safety of superselective SRAE for the treatment of hemorrhoidal disease.



2 Pathogenesis of hemorrhoidal disease and vascular pathophysiology

Understanding the anatomy of the anorectum and the vascular branching pattern is crucial for effectively managing rectal and hemorrhoidal bleeding disorders and providing optimal treatment options. Recent studies have shown that the development of hemorrhoidal disease is closely associated with hyperperfusion and neovascularization in the arteries supplying the affected area. Hemorrhoidal disease is characterized by localized masses formed from the pathological thickening, hypertrophy, or migration of the anal cushion (9). Internal hemorrhoids, in particular, result from the dilation and tortuosity of the complex venous plexus (10). The dilation of the internal hemorrhoidal venous plexus is primarily attributed to increased arterial blood flow from the SRA to the anal cushion (8). The development of the anal cushion is influenced by the arterial supply to the rectal corpus cavernosum (CCR) (11), which is mainly provided by the terminal branches of the SRA. The SRA, the primary artery supplying internal hemorrhoids, divides into three to five branches (12). Additionally, the lower rectum and anal canal receive blood from the middle rectal artery and the inferior rectal artery (IRA), which, along with the SRA, supply blood to the rectum. Embolizing the distal branches of the SRA with embolic agents effectively reduces blood flow to the anal cushion and controls hemorrhoidal bleeding. Even if all visible branches of the SRA are occluded, this procedure does not cause ischemic complications (8).

Angiography of the SRA is an advanced technique that enables precise assessment and localization of hemorrhoidal artery branches. It provides visualization throughout the entire process of endovascular interventional embolization, facilitating superselective embolization of the arteries supplying the hemorrhoidal region, and has demonstrated strong clinical efficacy (13, 14). This minimally invasive and painless procedure preserves normal anal anatomy, including the anal sphincter, and allows for rapid postoperative recovery (15), reduced length of hospitalization (16) making it a highly effective minimally invasive surgical option. Consequently, this technique has gained increasing recognition and widespread clinical use.



3 Effectiveness of SRAE in the treatment of hemorrhoidal disease


3.1 Bleeding

Bleeding symptoms are primarily assessed using the French bleeding score, which ranges from 0 (no bleeding) to 9 (daily bleeding requiring blood transfusion). The score evaluates four aspects: frequency of bleeding, blood flow, whether anemia is present, and the severity of symptoms (17). The scoring system is simple and can be easily repeated to monitor changes in bleeding. Currently, SRAE is still being explored as a treatment for hemorrhagic hemorrhoidal disease, and findings from various studies have shown inconsistent results. A reduction of at least 2 points on the French bleeding score is generally considered a criterion for successful treatment. According to Vidal et al. (5, 8), 28% of patients did not experience an improvement in bleeding symptoms and required one or more additional embolization procedures. Luo et al. (18) treated 15 patients with grade II–IV hemorrhoidal disease using SRAE, achieving successful interventions in all cases. During a follow-up period of 19.0 ± 2.6 months, all patients experienced resolution of bleeding symptoms without serious complications. Tradi et al. (19) performed SRAE on 25 patients with grade II and III hemorrhoids. Twelve months post embolization, 18 patients (72%) achieved clinical success, with their bleeding scores decreasing from 5.5 to 2.3 (p < 0.01). Moggia et al. (20) performed SRAE on 16 patients with chronic bleeding hemorrhoidal disease, including those who had contraindications to conventional surgery (e.g., coagulation disorders, ongoing anticoagulant or antiplatelet therapy, or inability to assume the necessary surgical position). At the 12-month follow-up, no postoperative or short-term complications were observed, and 14 patients (87.5%) reported reduced bleeding symptoms and an improved QOL. Han et al. (13) retrospectively analyzed 32 patients with grade II and III internal hemorrhoids who had chronic rectal bleeding and contraindications to surgery or declined conventional hemorrhoidectomy. After SRAE, 27 patients (84.4%) experienced symptom relief, with a follow-up duration of at least 1 year and no significant complications. Four patients (14.8%) experienced a recurrence of bleeding within the first few months of follow-up. These patients were successfully managed with internal iliac arteriography and branch embolization, with no further bleeding episodes observed over at least 3 months of follow-up. Potential reasons for treatment failure or recurrence may include arteriovenous malformations in the CCR, multiple collateral vascular anastomoses between the distal branches of the SRA and the middle and inferior rectal arteries, blood flow reconnection, and coagulation disorders occurring during coil embolization (8, 15). Given the current literature, more studies are needed to thoroughly evaluate the efficacy of SRAE for managing hemorrhoidal disease.



3.2 Prolapse

The Goligher classification system is used to evaluate the severity of internal hemorrhoid prolapse. The emborrhoid technique has demonstrated the ability to reduce hemorrhoid size while preserving anal sphincter function within 1 month of treatment (9, 19, 20). However, there is still insufficient evidence to show consistent improvement in the Goligher classification (17). Moussa et al. (8) performed embolization on 30 patients with hemorrhoidal disease, but results indicated no change in the severity of prolapse as measured using the Goligher classification. This suggests that conventional surgery is necessary for prolapse treatment. Tradi et al. (19) found that the emborrhoid technique alleviated symptoms of stage II and III internal hemorrhoidal prolapse, likely due to a reduction in arterial blood flow and subsequent decrease in hemorrhoidal congestion. However, for stage IV hemorrhoids, surgical excision remains the recommended treatment. Eberspacher et al. (21) described a case involving a 58-year-old male patient with a history of internal hemorrhoidal prolapse. The patient underwent hemorrhoidal artery embolization. However, after three endoscopic balloon dilations (performed at 2 months, 2 months and 3 weeks, and 3 months post embolization), the prolapse did not improve. After hemorrhoidectomy, there was no prolapse at the 6-month follow-up. The study emphasized the importance of carefully considering the benefits and limitations of the emborrhoid technique before proceeding with surgical intervention. Zakharchenko et al. (22) observed a significant decrease in the size of internal hemorrhoids 1 month after embolization, with an average reduction of 43%, particularly in stages I–III. This study suggested that patients with lower-stage hemorrhoids were more responsive to treatment. Han et al. (13) retrospectively analyzed 32 cases of hemorrhoidal disease treated with SRAE, reporting a marked reduction in prolapse in 27 patients. Sun et al. (23) presented a case of chronic hemorrhoidal bleeding treated with embolization of both the superior and inferior rectal arteries. At 1 month post treatment, the hemorrhoidal masses had decreased in size (from 1.9 cm to 1.2 cm), blood flow had significantly decreased, and both internal and external sphincter contractions were normal. Komekami et al. (24) documented a case in which a patient with rectal arteriovenous malformations associated with hemorrhagic hemorrhoids showed reduced internal hemorrhoid size 6 months post embolization, as confirmed via colonoscopic examination. The reduction in hemorrhoid size was thought to result from the closure of internal hemorrhoidal varices without reflux following embolization, leading to decreased blood flow in the hemorrhoidal venous plexus and subsequent shrinkage of the hemorrhoidal masses (25).



3.3 QOL

Hemorrhoidal disease is clinically manifested by symptoms such as bleeding and prolapse, often accompanied by anal itching and pain. Recurrent episodes of these symptoms can significantly impact patients’ QOL (26, 27). QOL is assessed using a scoring system ranging from 1 (no discomfort) to 5 (permanent discomfort). Tradi et al. (19) reported that 72% of patients experienced improved QOL at 12 months post embolization. Moggia et al. (20) found that following embolization of 16 patients, 87.5% experienced an improvement in their QOL scores from 4 to 2. Similarly, Moussa et al. (17) retrospectively analyzed 45 patients who underwent the emborrhoid procedure and found that at the 1-year follow-up, QOL scores improved from 3.5 to 2. The primary reasons for this improvement were a reduction in bleeding and a decrease in the size of the hemorrhoidal masses.



3.4 Pain

A major reason many patients with hemorrhoidal disease decline traditional surgery is the fear of postoperative wound pain and the long recovery period, which can interfere with returning to work and daily activities. The SRAE technique addresses these concerns by offering a painless alternative, as it does not involve direct damage to the anorectal area and can be performed as an outpatient procedure (8). Pain is commonly assessed using the visual analog scale, which is widely recognized by experts (28). Several studies (16, 20, 22, 26) have demonstrated that the SRAE technique provides effective short-term relief for bleeding internal hemorrhoids, with no reported complications such as pain and no need for postoperative pain medication. However, Han et al. (13) reported that 12.5% of patients experienced mild to moderate pain, which resolved on its own without requiring additional treatment.




4 Choice of embolic agents

Various embolic agents are used in the SRAE technique, each yielding different results (13). The effectiveness of these agents depends on the extent of the blood supply area blocked and the degree of vessel occlusion. Commonly used embolic agents include spring coils, gelatin sponge particles, and polyvinyl alcohol (PVA) particles. Several studies (14, 16, 20) have demonstrated that spring coil embolization of the SRA is technically feasible, safe, and well-tolerated. In a prospective study by Tradi et al. (29), which compared multiple embolic agents in a healthy porcine model, microspheres were found to have fewer complications than liquid embolizers and were able to occlude farther than microcoils. The study concluded that microsphere embolic agents are more effective while maintaining the same safety profile as spring coils. Vidal et al. (5) emphasized that spring coil embolization should be as thorough as possible to prevent rebleeding. Zakharchenko et al. (22) reported that using a combination of pellets and coils for SRA embolization does not cause ischemic symptoms and is effective. The hemostasis rate for gelatin sponge pellet embolization was 84.4% (13), lower than that of 92.5% achieved with coils combined with PVA pellet embolization (22) but higher than that of 72% achieved with coil embolization alone (30). Conversely, another study (17) indicated no significant difference in clinical success rates between using pellets with spring coils versus spring coils alone, with a success rate of 68%. The use of alternative embolization materials, such as liquid embolic agents, may yield better outcomes. Huang et al. (31) conducted a study involving 27 patients with acute hemodynamic instability from lower gastrointestinal bleeding who underwent N-butyl cyanoacrylate (NBCA) microcatheterization. Bleeding stopped immediately in all patients. In four patients, recurrent bleeding was observed at different times after embolization. Kickuth el al (32). retrospectively reviewed 20 patients who had undergone diagnostic angiography and superselective microcatheter embolization to control acute LGI hemorrhage superselective microcatheter embolization to control acute LGI hemorrhage, 14 patients he last treatment was in a time span of 5 years. The results suggested that NBCA embolization could be a safe alternative for treating lower gastrointestinal bleeding, although further clinical trials are necessary.



5 Indications and contraindications

Superselective SRAE is particularly well-suited for patients who decline traditional surgical options or for those with bleeding-dominant internal hemorrhoids of grades II and III who are unable to tolerate conventional surgery due to underlying conditions such as cardiovascular disease, blood disorders, diabetes mellitus, or inflammatory bowel disease. It is also an option for patients who have experienced a recurrence after previous surgery. Currently, no studies have identified specific contraindications for using this method to treat internal hemorrhoids. However, it is not recommended for patients with grade IV internal hemorrhoids, external hemorrhoids or thrombosed hemorrhoidal disease (14), or contraindications to interventional procedures.



6 Complications

Recent studies (12, 13) have shown that no significant complications have been observed following embolization, with no cases of local ischemia or inflammatory complications reported. Only a very small number of patients experienced mild pain or bleeding discomfort, which resolved on its own without the need for medication (17, 22). Sun et al. (9) found that among 23 patients with hemorrhagic internal hemorrhoids who underwent embolization of the IRA, 34.78% experienced a sense of urgency during the procedure. Additionally, embolization of the IRA branches was less effective for patients with contraindications to interventional procedures. When IRA branches were embolized simultaneously, the likelihood of acute, severe sensations increased, but these symptoms typically resolved within 1–3 days postoperatively. Furthermore, 17.4% of patients experienced minor bleeding within 3–6 days after the procedure. This technique also allows for repeated embolization, which may enhance treatment effectiveness for some patients (8, 17, 21).



7 Conclusion

Several clinical studies (33–38) have reported short-term efficacy rates of approximately 90% and long-term efficacy rates of 70–92% in small-scale studies, with follow-up periods of 6–46 months. Minimally invasive treatments for hemorrhoidal disease are becoming increasingly popular, and numerous studies have confirmed that the SRAE technique is both feasible and a safe alternative. Nevertheless, larger and more comprehensive studies with longer follow-up periods are necessary to better understand the efficacy, recurrence rates, and potential complications of the procedure. Given the high levels of patient satisfaction and improvement in hemorrhoidal symptoms, further prospective and multicenter studies are warranted.



Author contributions

TJ: Conceptualization, Data curation, Formal analysis, Funding acquisition, Methodology, Project administration, Supervision, Validation, Writing – original draft, Writing – review & editing, Software. LF: Conceptualization, Data curation, Formal analysis, Methodology, Project administration, Writing – original draft, Writing – review & editing, Software. XT: Conceptualization, Data curation, Formal analysis, Methodology, Writing – original draft, Writing – review & editing, Project administration, Software. ZX: Conceptualization, Data curation, Formal analysis, Validation, Writing – original draft, Writing – review & editing, Methodology, Software. WW: Conceptualization, Funding acquisition, Writing – original draft, Writing – review & editing, Validation.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This project was supported in part by the Public Welfare Foundation (Project code: FTWS2023101), Futian District, Shenzhen, Guangdong, China.



Acknowledgments

The authors thank WW for her expert guidance on key topics covered in this review. The authors also acknowledge the support of Guangzhou University of Chinese Medicine for providing access to essential resources that facilitated the comprehensive literature search and analysis.



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.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



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. Li, SL, Jing, FY, Ma, LL, Guo, LL, Na, F, An, SL , et al. Myofibrotic malformation vessels: unique angiodysplasia toward the progression of hemorrhoidal disease. Drug Des Devel Ther. (2015) 9:4649–56. doi: 10.2147/DDDT.S90209 

 2. Trigui, A, Rejab, H, Akrout, A, Trabelsi, J, Zouari, A, Majdoub, Y , et al. Laser utility in the treatment of hemorrhoidal pathology: a review of literature. Lasers Med Sci. (2022) 37:693–9. doi: 10.1007/s10103-021-03333-x 

 3. Rubbini, M, and Ascanelli, S. Classification and guidelines of hemorrhoidal disease: present and future. World J Gastrointest Surg. (2019) 11:117–21. doi: 10.4240/wjgs.v11.i3.117 

 4. Tiernan, J, Hind, D, Watson, A, Wailoo, AJ, Bradburn, M, Shephard, N , et al. The HubBLe trial: haemorrhoidal artery ligation (HAL) versus rubber band ligation (RBL) for haemorrhoids. BMC Gastroenterol. (2012) 12:153. doi: 10.1186/1471-230X-12-153 

 5. Vidal, V, Sapoval, M, Sielezneff, Y, De Parades, V, Tradi, F, Louis, G , et al. Emborrhoid: a new concept for the treatment of hemorrhoids with arterial embolization: the first 14 cases. Cardiovasc Interv Radiol. (2015) 38:72–8. doi: 10.1007/s00270-014-1017-8 

 6. Xue-Ping, G, and Ling-Fang, S. A retrospective study of superselective superior rectal artery embolization (SRAE) versus anastomotic supramucosal hemorrhoidal circumferential stapling (PPH) for the treatment of hemorrhoids. Fudan J. (2020) 47:275–9. doi: 10.3969/j.issn.1672-8467.2020.02.022

 7. Chunsheng, L, Aiwu, M, and Yiping, J. Feasibility and safety analysis of superior rectal artery interventional embolization for the treatment of internal hemorrhoids of degree II–IV. Colorectal Anal Surg. (2018) 24:108–13. doi: 10.19668/j.cnki.issn1674-0491.2018.02.002

 8. Moussa, N, Sielezneff, I, Sapoval, M, Tradi, F, Del Giudice, C, Fathallah, N , et al. Embolization of the superior rectal arteries for chronic bleeding due to haemorrhoidal disease. Color Dis. (2017) 19:194–9. doi: 10.1111/codi.13430 

 9. Sun, X, Xu, J, Zhang, J, Jin, Y, and Chen, Q. Management of rectal bleeding due to internal haemorrhoids with arterial embolisation: a single-centre experience and protocol. Clin Radiol. (2018) 73:985.e1–6. doi: 10.1016/j.crad.2018.07.105 

 10. Ng, K, Holzgang, M, and Young, C. Still a case of “no pain, no gain”? An updated and critical review of the pathogenesis, diagnosis, and management options for hemorrhoids in 2020. Ann Coloproctol. (2020) 36:133–47. doi: 10.3393/ac.2020.05.04 

 11. Aigner, F, Bodner, G, Gruber, H, Conrad, F, Fritsch, H, Margreiter, R , et al. The vascular nature of hemorrhoids. J Gastrointest Surg. (2006) 10:1044–50. doi: 10.1016/j.gassur.2005.12.004 

 12. De Nardi, P, and Maggi, G. Embolization of the superior rectal artery: another management option for hemorrhoids. Tech Coloproctol. (2021) 25:1–2. doi: 10.1007/s10151-020-02371-x 

 13. Han, X, Xia, F, Chen, G, Sheng, Y, Wang, W, Wang, Z , et al. Superior rectal artery embolization for bleeding internal hemorrhoids. Tech Coloproctol. (2021) 25:75–80. doi: 10.1007/s10151-020-02312-8

 14. Vidal, V, Louis, G, Bartoli, JM, and Sielezneff, I. Embolization of the hemorrhoidal arteries (the emborrhoid technique): a new concept and challenge for interventional radiology. Diagn Interv Imaging. (2014) 95:307–15. doi: 10.1016/j.diii.2014.01.016 

 15. Alonso-Burgos, A. Interventional radiology should be competitive-if haemorrhoids are arteriovenous connections, it is now the time for liquids? Commentary on "superior rectal artery embolisation for haemorrhoids: what do we know so far?". Cardiovasc Interv Radiol. (2021) 44:686–8. doi: 10.1007/s00270-021-02788-3 

 16. Romaguera, P, Hernández, G, and de la Morena, VE. Selective embolization of the superior rectal artery: an alternative to hemorrhoid surgery? Cir Esp. (2018) 96:239–41. doi: 10.1016/j.ciresp.2017.08.005 

 17. Moussa, N, Bonnet, B, Pereira, H, Pechmajou, L, Pellerin, O, Abed, A , et al. Mid-term results of superior rectal artery and coils for hemorrhoidal embolization with particles bleeding. Cardiovasc Interv Radiol. (2020) 43:1062–9. doi: 10.1007/s00270-020-02441-5 

 18. Luo, CS, Jia, YP, Mao, AW, and Yang, W. Preliminavy clinical study of the treatment of hemorrhoids by superselective embolization of superior rectal artery. Zhonghua Yi Xue Za Zhi. (2017) 97:1960–3. doi: 10.3760/cma.j.issn.0376-2491.2017.25.009 

 19. Tradi, F, Louis, G, Giorgi, R, Mege, D, Bartoli, JM, Sielezneff, I , et al. Embolization of the superior rectal arteries for hemorrhoidal disease: prospective results in 25 patients. J Vasc Interv Radiol. (2018) 29:884–892.e1. doi: 10.1016/j.jvir.2018.01.778 

 20. Moggia, E, Talamo, G, Gallo, G, Bianco, A, Barattini, M, Salsano, G , et al. Do we have another option to treat bleeding hemorrhoids? The emborrhoid technique: experience in 16 patients. Rev Recent Clin Trials. (2021) 16:81–6. doi: 10.2174/18761038MTA13MjA5x 

 21. Eberspacher, C, Ficuccilli, F, Tessieri, L, D’Andrea, V, Lauro, A, Fralleone, L , et al. Annoyed with haemorrhoids? Risks of the emborrhoid technique. Dig Dis Sci. (2021) 66:3725–9. doi: 10.1007/s10620-021-07208-7 

 22. Zakharchenko, A, Kaitoukov, Y, Vinnik, Y, Tradi, F, Sapoval, M, Sielezneff, I , et al. Safety and efficacy of superior rectal artery embolization with particles and metallic coils for the treatment of hemorrhoids (emborrhoid technique). Diagn Interv Imaging. (2016) 97:1079–84. doi: 10.1016/j.diii.2016.08.002 

 23. Sun, X, Bai, X, Cheng, L, Gu, X, Yuan, Q, Jing, J , et al. Embolization of the superior and inferior rectal artery for chronic bleeding caused by hemorrhoidal disease: a case report. J Vasc Interv Radiol. (2017) 28:1753–6. doi: 10.1016/j.jvir.2017.07.031 

 24. Komekami, Y, Konishi, F, Makita, K, Mijin, T, Onogawa, A, Chochi, T , et al. Rectal arterio-venous malformation (AVM) with bleeding of an internal hemorrhoid. Clin J Gastroenterol. (2016) 9:22–6. doi: 10.1007/s12328-016-0629-8 

 25. van der Vleuten, CJM, van Kempen, JAL, and Schultze-Kool, LJ. Embolization to treat pelvic congestion syndrome and vulval varicose veins. Int J Gynaecol Obstet. (2012) 118:227–30. doi: 10.1016/j.ijgo.2012.04.021 

 26. Giurazza, F, Corvino, F, Cavaglià, E, Silvestre, M, Cangiano, G, Amodio, F , et al. Emborrhoid in patients with portal hypertension and chronic hemorrhoidal bleeding: preliminary results in five cases with a new coiling release fashion “spaghetti technique”. Radiol Med. (2020) 125:1008–11. doi: 10.1007/s11547-020-01194-y 

 27. Sirakaya, M, O’Balogun, A, and Kassamali, RH. Superior rectal artery embolisation for haemorrhoids: What do we know so far? Cardiovasc Interv Radiol. (2021) 44:675–85. doi: 10.1007/s00270-020-02733-w

 28. Lehur, PA, Didnée, AS, Faucheron, JL, Meurette, G, Zerbib, P, Siproudhis, L , et al. Cost-effectiveness of new surgical treatments for hemorrhoidal disease: a multicentre randomized controlled trial comparing transanal doppler-guided hemorrhoidal artery ligation with mucopexy and circular stapled hemorrhoidopexy. Ann Surg. (2016) 264:710–6. doi: 10.1097/SLA.0000000000001770 

 29. Tradi, F, Panneau, J, Brige, P, Mege, D, Habert, P, Hak, JF , et al. Evaluation of multiple embolic agents for embolization of the superior rectal artery in an animal model. Cardiovasc Interv Radiol. (2022) 45:510–9. doi: 10.1007/s00270-021-03041-7 

 30. Tradi, F, Mege, D, Louis, G, Bartoli, JM, Sielezneff, I, and Vidal, V. Emborrhoid: rectal arteries embolization for hemorrhoid treatment. Presse Med. (2019) 48:454–9. doi: 10.1016/j.lpm.2019.04.011 

 31. Huang, CC, Lee, CW, Hsiao, JK, Leung, PC, Liu, KL, Tsang, YM , et al. N-butyl cyanoacrylate embolization as the primary treatment of acute hemodynamically unstable lower gastrointestinal hemorrhage. J Vasc Interv Radiol. (2011) 22:1594–9. doi: 10.1016/j.jvir.2011.07.018 

 32. Kickuth, R, Rattunde, H, Gschossmann, J, Inderbitzin, D, Ludwig, K, and Triller, J. Acute lower gastrointestinal hemorrhage: minimally invasive management with microcatheter embolization. J Vasc Interv Radiol. (2008) 19:1289–1296.e2. doi: 10.1016/j.jvir.2008.06.003 

 33. Faucheron, JL, and Gangner, Y. Doppler-guided hemorrhoidal artery ligation for the treatment of symptomatic hemorroids: early and three-year follow-up results in 100 consecutive patients. Dis Colon Rectum. (2008) 51:945–9. doi: 10.1007/s10350-008-9201-z 

 34. Greenberg, R, Karin, E, Avital, S, Skornick, Y, and Werbin, N. First 100 case with Doppler-guided hemorrhoidal artery ligation. Dis Colon Rectum. (2006) 49:485–9. doi: 10.1007/s10350-005-0281-8 

 35. Pol, RA, van der Zwet, WC, Hoornenborg, D, Makkinga, B, Kaijser, M, Eeftinck Schattenkerk, M , et al. Results of 244 consecutive patients with hemorrhoids treated with Doppler-guided artery ligation. Dig Surg. (2010) 27:279–84. doi: 10.1159/000280020 

 36. Szmulowicz, UM, Gurland, B, Garofalo, T, and Zutshi, M. Doppler-guided hemorrhoidal artery ligation: the experience of a single institution. J Gastrointest Surg. (2011) 15:803–8. doi: 10.1007/s11605-011-1460-7 

 37. Wałega, P, Scheyer, M, Kenig, J, Herman, RM, Arnold, S, Nowak, M , et al. Two-center experience in the treatment on hemorrhoidal disease using Doppler-guided hemorrhoidal artery ligation: functional results after 1-year follow-up. Surg Endosc. (2008) 22:2379–83. doi: 10.1007/s00464-008-0030-x 

 38. Wallis de Vries, BM, van der Beek, ES, de Wijkerslooth, LR, van der Zwet, WC, van der Hoeven, JA, Eeftinck Schattenkerk, M , et al. Treatment of grade 2 and 3 hemorrhoids with Doppler-guided hemorrhoidal artery ligation. Dig Surg. (2007) 24:436–40. doi: 10.1159/000108326 


Copyright
 © 2025 Jiang, Fan, Tang, Xu and Wu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Superselective superior rectal artery embolization in the treatment of hemorrhoidal disease



		1 Introduction



		2 Pathogenesis of hemorrhoidal disease and vascular pathophysiology



		3 Effectiveness of SRAE in the treatment of hemorrhoidal disease



		3.1 Bleeding



		3.2 Prolapse



		3.3 QOL



		3.4 Pain









		4 Choice of embolic agents



		5 Indications and contraindications



		6 Complications



		7 Conclusion



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/cover.jpg
’ frontiers = Frontiers in Medicine

Superselective superior rectal
artery embolization in the
treatment of hemorrhoidal

disease












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






