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Metabolic and bariatric surgery is the most effective therapy for weight loss and improving obesity-related comorbidities, comprising the Roux-en-Y gastric bypass (RYGB), gastric banding, sleeve gastrectomy (SG), and biliopancreatic diversion with duodenal switch. While the effectiveness of weight loss surgery is well-rooted in existing literature, weight recurrence (WR) following bariatric surgery is a concern. Endoscopic bariatric therapy presents an anatomy-preserving and minimally invasive option for managing WR in select cases. In this review article, we will highlight the endoscopic management techniques for WR for the most commonly performed bariatric surgeries in the United States –RYGB and SG. For each endoscopic technique, we will review weight loss outcomes in the short and mid-terms and discuss safety and known adverse events. While there are multiple endoscopic options to help address anatomical issues, patients should be managed in a multidisciplinary approach to address anatomical, nutritional, psychological, and social factors contributing to WR.
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1. Introduction

Bariatric surgery is the most effective therapy for weight loss and reducing obesity-related comorbidities, including diabetes, hypertension, sleep apnea, and nonalcoholic hepatic steatosis (NASH) (1). Metabolic and Bariatric Surgery (MBS) encompasses several procedures, including the Roux-en-Y gastric bypass (RYGB), gastric banding, sleeve gastrectomy (SG), and biliopancreatic diversion with duodenal switch (2) (Figure 1).




Figure 1 | The different bariatric surgery modalities.



While the effectiveness of weight loss surgery is well-rooted in existing literature, weight recurrence (WR) following bariatric surgery is a concern. WR after MBS is defined as an increase of 25% excess weight loss (EWL) from nadir weight (3). This is also associated with the reappearance of weight-related comorbidities (4). After MBS, contributors to WR are multifactorial and include genetic, psychological, and behavioral determinants. Additionally, anatomic and technical factors specific to each bariatric surgery are associated with WR (4).

The management of post-procedural WR encompasses several approaches. Surgical revision and conversion to a different MBS, while necessary in some cases, are technically more challenging and associated with higher morbidity and mortality compared to the primary surgical intervention (5). Obesity pharmacotherapies are increasingly being utilized to manage WR though with variable efficacy, limited continuous accessibility, and consideration of cost and patient compliance (6). Endoscopic bariatric therapy presents an anatomy-preserving and minimally invasive option for managing WR in select cases. Several endoscopic revision options exist depending on the initial bariatric surgery type (7).

This review article will highlight endoscopic management options for WR after the most commonly performed bariatric surgeries in the United States – RYGB and SG. Notably, other less commonly performed bariatric surgery procedures, including the biliopancreatic diversion with duodenal switch (BPD/DS), are not associated with high rates of WR. Rather than only restricting the volume of food, this procedure significantly induces malabsorption, thereby rendering it physiologically more complex (but not impossible) to regain weight (8, 9).

For each endoscopic technique, we will review weight loss outcomes in the short and mid-terms and safety profile with a description of the known adverse effects.



2. Roux-En-Y Gastric Bypass

The RYGB (Figure 1) procedure creates a small 25 ml gastric pouch and separates it from the remaining (excluded) stomach. This pouch is connected to the jejunum, bypassing the more significant portion of the stomach. A separate distal bowel to bowel anastomosis (jejunojejunostomy) gives the RYGB its final configuration. The procedure is highly efficacious and results in approximately 35.8% total body weight loss (TBWL) at 1 year and 27.7% TBWL at 10 years (10).

Despite its efficacy, WR after RYGB is an escalating concern (11). Changes in anatomy, among other factors, have been shown to contribute to this pathology. Anatomically, the dilation of the gastrojejunal anastomosis (GJA), the dilation of the gastric pouch, and the presence of a gastrogastric fistula (GGF) are correlated with WR (12, 13).

Surgical revision of the GJA and gastric pouch for WR after RYGB is technically challenging due to the distorted surgical planes and anatomic changes from the index surgery (14). Revisional RYGB is at times associated with higher morbidity and increased length of hospital stay. While revisional surgery is effective and sometimes necessary to address WR and GGF (15, 16), it produces less weight loss than the primary operation (14). These challenges paved the way for the emergence and adoption of per-oral endoscopic approaches to address WR after RYGB. Since GJA dilation is correlated with WR, it rendered itself a potential WR management target. The introduction of full-thickness suturing and plication endoscopic platforms to reduce the GJA aperture and gastric pouch volume represented an important advancement in WR management after RYGB.


2.1. Transoral Outlet Reduction

TORe is a therapeutic option for managing WR after RYGB by reducing the GJA diameter using commercially available endoscopic tools and platforms (Figure 2) (17). TORe reduces the size of the GJA to achieve weight loss through mechanical restriction; thus, decreasing hunger and improving satiety (18). There are several methods to perform TORe, including full-thickness endoscopic suturing, plications, and hybrid approaches with ablation or resection of the mucosal layer of the GJA (19, 20) (Figure 2).




Figure 2 | Available modalities for endoscopic management of weight regain after RYGB.




2.1.1. TORe With Endoscopic Suturing Platforms

TORe can easily reduce the GJA aperture using a commercially available endoscopic suturing device (17).


2.1.1.1 Efficacy

A multicenter, randomized controlled trial studied an earlier version of the TORe procedure, utilizing a suction-based superficial suturing device (BARD Endocinch, Murray Hill, NJ). At 1-year follow-up, patients who underwent TORe experienced 3.5% TBWL, which was statistically significantly higher than those who underwent a sham procedure who experienced 0.4% TBWL (p=0.02) (21). Since then, the TORe approach has been further refined to enhance efficacy using full-thickness suturing and plication platforms, adjunct mucosal ablation before suturing, and evolution of suturing patterns and reinforcement in the gastric pouch (12, 22–25).

Argon plasma coagulation (APC) around the GJA has been utilized alone or with suturing to perform the TORe procedure. When serial APC sessions were compared with a single session TORe with APC around the GJA, both techniques were similarly efficacious with a comparable safety profile (26). APC-TORe has also been compared with a modified TORe with endoscopic submucosal dissection (ESD). At 12 months, combining ESD with suturing in TORe demonstrated more significant weight loss than APC-TORe ((12.1% ± 9.3% vs. 7.5% ± 3.3% TBWL) (p=0.04)) (27).

Similarly, TORe procedures have been enhanced by utilizing different suturing patterns, including the traditional interrupted suture pattern or the purse string method, with the latter being more effective pattern (22). Roughly similar %TBWL was reached with purse-string suturing in conjunction with mucosal ablation of the tissue at the GJA with either APC or ESD (28).

Finally, reinforcement suturing in the gastric pouch leads to pouch reduction, an example of which is the tubular TORe method. One study reported no significant difference in the %TBWL when pouch reduction was part of the TORe compared to standard TORe (29). However, Ghazi et al. demonstrated higher %TBWL at 9, 12 and 18 months utilizing tubular TORe with a U-shaped reinforced suturing sequence in the distal pouch compared to standard TORe (9.5% vs 4.6%, p=0.04 at 9 months; 7.7% vs 0.8%, p=0.009 at 12 months; 7.5% vs -2.1%, p=0.003 at 18 months) (30).

TORe has been studied with adjunctive pharmacotherapies, and with combined laparoscopic lengthening of the Roux-limb (31). These adjunct therapies enhanced efficacy and durability in the short and mid-term (12).



2.1.1.2. Safety Profile

TORe is considered a minimally invasive and well-tolerated option for WR management after RYGB. One systematic review and meta-analysis demonstrated a pooled rate of adverse events (AEs) of 11.4%, with abdominal pain being the most common AE at 4.22%. The calculated pooled rate of mild, moderate, and severe AEs was 4.56%, 1.6%, and 0.57%, respectively (32). In another systemic review and meta-analysis of 130 patients, the overall reported post-procedure complications included nausea (13%), abdominal pain (17%), and a superficial esophageal tear that was successfully managed intraoperatively. No serious AEs were reported (17). In the RESTORe trial, the most common events occurred perioperatively or around the follow-up endoscopy, including nausea, vomiting, constipation, and pharyngolaryngeal pain (21). In a 5 -year retrospective study, the reported AEs rate of TORe was 3.9% (12). The AEs included submucosal esophageal tear due to overtube placement and bleeding at a suture site managed intraprocedural. These reports demonstrate a favorable benefit to risk ratio with the TORe procedure.




2.1.2 TORe With Cryoablation Platforms

Cryoballoon ablation is a technique that utilizes cold nitrogen gas delivered via a catheter to freeze and induce superficial mucosal ablation. Cryoablation targeted at the gastric pouch and outlet is thought to cause fibrosis formation to achieve weight loss following WR from RYGB (33).


2.1.2.1. Efficacy

In one retrospective chart review, cryoablation was performed in a subset of patients whose gastric pouch length exceeded 4 cm and had a gastric outlet size over 15 mm. Twenty-two patients were included in this study, with a resulting technical success rate of 89.5% for the gastric outlet and 93% for the pouch. TBWL was 8.1% (SD 12.8 %) at 8 weeks, and study investigators found a significant correlation between TBWL and outlet size reduction (coefficient – 0.28, P = 0.01) but not between TBWL and pouch size reduction (33).



2.1.2.2. Safety Profile

Cryoablation has classically been used in the ablation of Barrett’s esophagus, with stricture formation being reported as an AE. When used for TORe, AEs were reported in three patients (13.6% of the study population, comprising two post-procedural cases of upper gastrointestinal bleeding secondary to gastric ulcer formation and one case of symptomatic outlet stenosis) (33).




2.1.3. TORe With Argon Plasma Coagulation

APC utilizes a noncontact electrocoagulation method directing ionized gas to the tissue at the GJA, resulting in progressively reduced diameter (34). Using APC around the GJA was first demonstrated in 2006 as an adjunct to the standard TORe procedure. Increased weight loss was demonstrated in patients who underwent APC before suturing compared to those who had suturing alone (35).

APC is classically performed in several sessions, usually three sessions 6-8 weeks apart (36). The number of sessions varies depending on response, with discontinuation of treatment once the stoma reaches < 12 mm of breadth based upon an analysis showing diameters between 10-12 mm carrying the best risk-benefit ratio (37). Though still efficacious in producing weight loss, a smaller stoma diameter size is associated with a higher risk of obstructive symptoms (38). A dose-response relationship has also been observed with the electrocoagulation strength itself, as a higher-dose setting (70-80 watts) is associated with more significant weight loss than low dose APC of 45-55 watts (36).


2.1.3.1. Efficacy

The efficacy of APC as a sole modality to perform TORe was demonstrated in multiple studies. A prospective, nonrandomized study evaluating serial APC performed in three sessions at intervals of 8 weeks showed a mean weight loss of 15.5 kg. However, the significant weight reduction did not surpass the initial weight loss following RYGB (38).

When APC was compared to a multidisciplinary lifestyle program with sham endoscopy in a randomized controlled trial, 15.6%TBWL (15.8 kg) was observed in the APC group compared to 9.3% TBWL (8.5 kg) in the control group at the end of 14 months of follow-up (p<0.001) (39). A multicenter retrospective chart review found differing weight loss outcomes based on initial post-RYGB BMI (body mass index). Mean TBWL peaked at the 24-month endpoint, 6.9% in the low BMI group, compared to 13.4% in the high BMI group (p< 0.0001) (40).



2.1.3.2. Safety

The safety profile of APC is favorable. Stricture is often the most commonly seen AE. Large amounts of argon gas have been reported to cause abdominal discomfort and slight bowel distension and may occasionally induce a vagal response leading to hypotension and bradycardia (33).





2.2. Restorative Obesity Surgery, Endoluminal

ROSE is another procedure that uses full-thickness plications to manage WR after RYGB (34). It is a modified variant of the POSE: Primary Obesity Surgery Endoluminal procedure that uses the Incisionless Operating Platform (IOP; USGI, San Clemente, California). A tissue approximator, a tissue grasper, and a small caliber gastroscope are placed through the IOP to reduce the gastric pouch and anastomosis size. The tissue plication is performed by pulling the grasper into the approximator and aspirating the air to enlarge the plication surface. Then the needle deploys a pair of self-expanding tissue anchors, and the connecting suture is tightened (34).


2.2.1. Efficacy

Multiple studies documented various weight loss outcomes of ROSE performed for WR after RYGB. One multicenter registry of 116 patients who underwent incisionless revision using the IOP to reduce the stoma and pouch size showed an average weight loss of 32% of WR from nadir at 6 months (n = 96) (41). In addition, one retrospective study analyzed the ROSE procedure’s outcome in 27 patients with WR following RYGB from 2008 to 2013. The %EWL was 9.3, 8.0, 6.7, -10.7, -13.5, - 5.8, -4.5 at6, 12, 24, 36, 48, 60 and 72 months, respectively. Although endoscopic plication achieved the expected reduction in the pouch and stoma diameter at 3 months, the patients regained the preoperative diameter at 12 months. This anatomical failure and the lack of follow-up may explain why most patients failed to achieve sustainable weight loss (42). A newer version of this procedure referred to as plication transoral outlet reduction (P-TORe), was studied in 111 patients. This procedure showed enhanced safety and efficiency. The %TBWL was 9.5% ± 8.5% at 12 months (p<0.0001). Predictors of weight loss were the amount of weight regain and baseline pouch length (43).



2.2.2. Safety Profile

No severe AEs were described in the ROSE nor in the P-TORe procedure. Nonetheless, in the latter newer version, the overall AE rate was 12.6% including stenosis (9.9%), melena because of marginal ulceration (1.8%), and deep vein thrombosis (0.9%) (43).





3. Laparoscopic Sleeve Gastrectomy

LSG has rapidly gained popularity to become the most frequently performed bariatric surgery worldwide. According to the American Society for Metabolic and Bariatric Surgery’s latest report, LSG represented 59.4% of the 256,000 bariatric surgeries performed in 2019 (2). LSG entails longitudinally resecting the stomach on the greater curvature from the antrum starting opposite of the nerve of Latarjet up to the angle of His (44, 45).

LSG is highly effective at inducing weight loss and improving obesity-related comorbidities. However, WR occurs at rates of 5.7% at 2 years to 75.6% at 6 years (46). Anatomically, sleeve dilation has been reported as a basis for WR after LSG (47). One study showed that 30% of LSG patients require surgical revision for non-response, WR, and/or development of upper GI symptoms, mainly GERD (48). Surgical options for WR management after LSG are limited, with a conversion to a RYGB being the most commonly performed (49). One meta-analysis showed that the conversion from SG to RYGB resulted in desirable mid-term weight loss and potential resolution of GERD (50). However, some patients may have relative contraindications to RYGB, such as patients with a history of multiple complex abdominal operations, presence of bowel containing large hernia, active Crohn’s disease, previous bowel resections, and debilitating diarrhea (51, 52). These patients may benefit from having their sleeve anatomy restricted by per-oral endoscopic approaches.


3.1. Revisional Endoscopic Sleeve Gastroplasty

Abu Dayyeh et al. first described the feasibility of the ESG procedure as an alternative to SG in a single-center pilot study of 4 patients. This novel approach created a 2-row plication and reduced the entire stomach from the GE junction to the prepyloric antrum by making a small diameter sleeve (53).


3.1.1. Efficacy

Revisional ESG (Figure 3) after SG was first reported by Sharaiha et al. with a successful endoscopic sleeve plication after SG, which induced a weight loss of 9 kg (54). In a retrospective pilot case series of 5 patients who underwent revisional ESG for an enlarged gastric sleeve, a sustained TBWL of 6.7% to 17.2% was observed at 12 months (55). A later report described revisional ESG as a sleeve-in-sleeve procedure to create plications in the gastric body using a belt-and-suspenders pattern. The patient did well postprocedurally with reported weight loss at 3 months of 7 kg corresponding to 8% TBWL (56). In a multicenter retrospective study including 34 patients who underwent ESG for WR, 82.4% achieved ≥ 10% TBWL at 12 months. The median %TBWL was 13.2% and 18.3% at 6 months and 1 year, respectively (57). A more recent multicenter study included 82 patients who underwent revisional ESG for WR after LSG, showing ≥ 10% TBWL in 72.5% and 81% of patients at 6 months and 12 months. This study highlighted that revisional ESG is a safe and effective management option in the short-term (58).




Figure 3 | Endoscopic sleeve gastroplasty for endoscopic revision of sleeve gastrectomy.





3.1.2. Safety

Revisional ESG has demonstrated a favorable safety profile with no reported serious AEs. Only one AE graded moderate in severity was observed due to the narrowing of the gastroesophageal junction, resulting in non-bloody emesis and resolved by endoscopic dilation (58). Hence, ESG presents a safe and minimally invasive alternative to surgery for WR after LSG.





4. Conclusion

WR following bariatric surgery is reported in a subset of patients and requires a multidisciplinary approach to management. When utilized as an adjunct to a comprehensive lifestyle and behavioral modification program, endoscopic revision is a minimally invasive and efficacious option. For patients who have undergone RYGB, standard or modified TORe has been the mainstay of endoscopic management. In patients with weight recidivism following SG, endoscopic sleeve gastroplasty is an evolving safe and effective approach in the short term. WR after bariatric surgery is multifactorial. While there are multiple endoscopic options to help address anatomical issues, patients should be managed in a multidisciplinary approach to address anatomical, nutritional, psychological, and social factors contributing to weight recidivism.



Author Contributions

Manuscript concept and design: BA, DA, RY. Drafting of the manuscript: DA, RY, OG. Critical revision of the manuscript: OG, BA, DA, RY, BR, RG. All authors contributed to the article and approved the submitted version.



References

1. Ji, Y, Lee, H, Kaura, S, Yip, J, Sun, H, Guan, L, et al. Effect of Bariatric Surgery on Metabolic Diseases and Underlying Mechanisms. Biomolecules (2021) 11(11):1582. doi: 10.3390/biom11111582

2. Surgery ASfMaB. Estimate of Bariatric Surgery Numbers, 2011-2019. (2021) Newberry, FL: American Society of Metabolic and Bariatric Surgery (2021).

3. Majid, SF, Davis, MJ, Ajmal, S, Podkameni, D, Jain-Spangler, K, Guerron, AD, et al. Current State of the Definition and Terminology Related to Weight Recurrence After Metabolic Surgery: Review by the POWER Task Force of the ASMBS. Surg Obes Relat Dis (2022) 18(7):957–63. doi: 10.1016/j.soard.2022.04.012

4. Karmali, S, Brar, B, Shi, X, Sharma, AM, de Gara, C, and Birch, DW. Weight Recidivism Post-Bariatric Surgery: A Systematic Review. Obes Surg (2013) 23(11):1922–33. doi: 10.1007/s11695-013-1070-4

5. Stefanidis, D, Malireddy, K, Kuwada, T, Phillips, R, Zoog, E, and Gersin, KS. Revisional Bariatric Surgery: Perioperative Morbidity is Determined by Type of Procedure. Surg Endoscopy (2013) 27(12):4504–10. doi: 10.1007/s00464-013-3097-y

6. Hutch, CR, and Sandoval, D. The Role of GLP-1 in the Metabolic Success of Bariatric Surgery. Endocrinology (2017) 158(12):4139–51. doi: 10.1210/en.2017-00564

7. Hourneaux De Moura, DT, and Thompson, CC. Endoscopic Management of Weight Regain Following Roux-En-Y Gastric Bypass. Expert Rev Endocrinol Metab (2019) 14(2):97–110. doi: 10.1080/17446651.2019.1571907

8. Prachand, VN, Davee, RT, and Alverdy, JC. Duodenal Switch Provides Superior Weight Loss in the Super-Obese (BMI > or =50 Kg/M2) Compared With Gastric Bypass. Ann Surg (2006) 244(4):611–9. doi: 10.1097/01.sla.0000239086.30518.2a

9. Topart, PA, and Becouarn, G. Revision and Reversal After Biliopancreatic Diversion for Excessive Side Effects or Ineffective Weight Loss: A Review of the Current Literature on Indications and Procedures. Surg Obes Related Dis (2015) 11(4):965–72. doi: 10.1016/j.soard.2015.01.015

10. Maciejewski, ML, Arterburn, DE, Van Scoyoc, L, Smith, VA, Yancy, WS Jr., Weidenbacher, HJ, et al. Bariatric Surgery and Long-Term Durability of Weight Loss. JAMA Surg (2016) 151(11):1046–55. doi: 10.1001/jamasurg.2016.2317

11. Espinet Coll, E, Nebreda Durán, J, López-Nava Breviere, G, Galvao Neto, M, Gómez Valero, JA, Bacchiddu, S, et al. Efficacy and Safety of Transoral Outlet Reduction via Endoscopic Suturing in Patients With Weight Regain After a Surgical Roux-En-Y Gastric Bypass. Rev Esp Enferm Dig (2018) 110(9):551–6. doi: 10.17235/reed.2018.5419/2017

12. Jirapinyo, P, Kumar, N, AlSamman, MA, and Thompson, CC. Five-Year Outcomes of Transoral Outlet Reduction for the Treatment of Weight Regain After Roux-En-Y Gastric Bypass. Gastrointest Endosc (2020) 91(5):1067–73. doi: 10.1016/j.gie.2019.11.044

13. Borbély, Y, Winkler, C, Kröll, D, and Nett, P. Pouch Reshaping for Significant Weight Regain After Roux-En-Y Gastric Bypass. Obes Surg (2017) 27(2):439–44. doi: 10.1007/s11695-016-2329-3

14. Kuzminov, A, Palmer, AJ, Wilkinson, S, Khatsiev, B, and Venn, AJ. Re-Operations After Secondary Bariatric Surgery: A Systematic Review. Obes Surg (2016) 26(9):2237–47. doi: 10.1007/s11695-016-2252-7

15. Moon, RC, Alkhairi, L, Wier, AJ, Teixeira, AF, and Jawad, MA. Conversions of Roux-En-Y Gastric Bypass to Duodenal Switch (SADI-S and BPD-DS) for Weight Regain. Surg Endosc (2020) 34(10):4422–8. doi: 10.1007/s00464-019-07219-6

16. Ghiassi, S, Higa, K, Chang, S, Ma, P, Lloyd, A, Boone, K, et al. Conversion of Standard Roux-En-Y Gastric Bypass to Distal Bypass for Weight Loss Failure and Metabolic Syndrome: 3-Year Follow-Up and Evolution of Technique to Reduce Nutritional Complications. Surg Obes Relat Dis (2018) 14(5):554–61. doi: 10.1016/j.soard.2018.01.004

17. Vargas, EJ, Bazerbachi, F, Rizk, M, Rustagi, T, Acosta, A, Wilson, EB, et al. Transoral Outlet Reduction With Full Thickness Endoscopic Suturing for Weight Regain After Gastric Bypass: A Large Multicenter International Experience and Meta-Analysis. Surg Endosc (2018) 32(1):252–9. doi: 10.1007/s00464-017-5671-1

18. Jirapinyo, P, Dayyeh, BK, and Thompson, CC. Gastrojejunal Anastomotic Reduction for Weight Regain in Roux-En-Y Gastric Bypass Patients: Physiological, Behavioral, and Anatomical Effects of Endoscopic Suturing and Sclerotherapy. Surg Obes Relat Dis (2016) 12(10):1810–6. doi: 10.1016/j.soard.2016.09.036

19. Kumar, N, and Thompson, CC. Comparison of a Superficial Suturing Device With a Full-Thickness Suturing Device for Transoral Outlet Reduction (With Videos). Gastrointest Endoscopy (2014) 79(6):984–9. doi: 10.1016/j.gie.2014.02.006

20. Heylen, AM, Jacobs, A, Lybeer, M, and Prosst, RL. The OTSC®-Clip in Revisional Endoscopy Against Weight Gain After Bariatric Gastric Bypass Surgery. Obes Surg (2011) 21(10):1629–33. doi: 10.1007/s11695-010-0253-5

21. Thompson, CC, Chand, B, Chen, YK, DeMarco, DC, Miller, L, Schweitzer, M, et al. Endoscopic Suturing for Transoral Outlet Reduction Increases Weight Loss After Roux-En-Y Gastric Bypass Surgery. Gastroenterology (2013) 145(1):129–37.e3. doi: 10.1053/j.gastro.2013.04.002

22. Schulman, AR, Kumar, N, and Thompson, CC. Transoral Outlet Reduction: A Comparison of Purse-String With Interrupted Stitch Technique. Gastrointest Endoscopy (2018) 87(5):1222–8. doi: 10.1016/j.gie.2017.10.034

23. Fayad, L, Schweitzer, M, Raad, M, Simsek, C, Oleas, R, Dunlap, MK, et al. A Real-World, Insurance-Based Algorithm Using the Two-Fold Running Suture Technique for Transoral Outlet Reduction for Weight Regain and Dumping Syndrome After Roux-En-Y Gastric Bypass. Obes Surg (2019) 29(7):2225–32. doi: 10.1007/s11695-019-03828-1

24. de Moura, DTH, Jirapinyo, P, and Thompson, CC. Modified-ESD Plus APC and Suturing for Treatment of Weight Regain After Gastric Bypass. Obes Surg (2019) 29(6):2001–2. doi: 10.1007/s11695-019-03808-5

25. Barola, S, Schweitzer, MA, Chen, Y-I, Ngamruengphong, S, Khashab, MA, and Kumbhari, V. Demonstration of Transoral Gastric Outlet Reduction: 2-Fold Running Suture Technique. VideoGIE (2017) 2(1):2–3. doi: 10.1016/j.vgie.2016.11.008

26. Jaruvongvanich, V, Vantanasiri, K, Laoveeravat, P, Matar, RH, Vargas, EJ, Maselli, DB, et al. Endoscopic Full-Thickness Suturing Plus Argon Plasma Mucosal Coagulation Versus Argon Plasma Mucosal Coagulation Alone for Weight Regain After Gastric Bypass: A Systematic Review and Meta-Analysis. Gastrointest Endosc (2020) 92(6):1164–75.e6. doi: 10.1016/j.gie.2020.07.013

27. Jirapinyo, P, de Moura, DTH, and Thompson, CC. Endoscopic Submucosal Dissection With Suturing for the Treatment of Weight Regain After Gastric Bypass: Outcomes and Comparison With Traditional Transoral Outlet Reduction (With Video). Gastrointest Endosc (2020) 91(6):1282–8. doi: 10.1016/j.gie.2020.01.036

28. Jirapinyo, P, Kröner, PT, and Thompson, CC. Purse-String Transoral Outlet Reduction (TORe) is Effective at Inducing Weight Loss and Improvement in Metabolic Comorbidities After Roux-En-Y Gastric Bypass. Endoscopy (2018) 50(4):371–7. doi: 10.1055/s-0043-122380

29. Kumar, N, and Thompson, CC. Transoral Outlet Reduction for Weight Regain After Gastric Bypass: Long-Term Follow-Up. Gastrointest Endosc (2016) 83(4):776–9. doi: 10.1016/j.gie.2015.08.039

30. Ghazi, R, Vargas, EJ, Baroud, S, Osman, KT, Mahmoud, T, Abusaleh, R, et al. Id: 3526666 Tubular Pouchplasty Transoral Outlet Reduction (Ttore) Is Superior To And More Durable Than Traditional Tore In A Large Cohort Study. Gastrointest Endosc (2021) 93(6):AB1. doi: 10.1016/j.gie.2021.03.074

31. Dayyeh, BA, Portela, R, Mahmoud, T, Ghazi, R, and Ghanem, OM. A Novel Approach for Weight Regain After Roux-En-Y Gastric Bypass: Staged Transoral Outlet Reduction (TORe) Followed by Surgical Type 1 Distalization. VideoGIE (2022) 7(4):135–7. doi: 10.1016/j.vgie.2022.01.001

32. Dhindsa, BS, Saghir, SM, Naga, Y, Dhaliwal, A, Ramai, D, Cross, C, et al. Efficacy of Transoral Outlet Reduction in Roux-En-Y Gastric Bypass Patients to Promote Weight Loss: A Systematic Review and Meta-Analysis. Endosc Int Open (2020) 8(10):E1332–e40. doi: 10.1055/a-1214-5822

33. Fayad, L, Trindade, AJ, Benias, PC, Simsek, C, Raad, M, Badurdeen, D, et al. Cryoballoon Ablation for Gastric Pouch and/or Outlet Reduction in Patients With Weight Regain Post Roux-En-Y Gastric Bypass. Endoscopy (2020) 52(3):227–30. doi: 10.1055/a-1086-3433

34. Bulajic, M, Vadalà di Prampero, SF, Boškoski, I, and Costamagna, G. Endoscopic Therapy of Weight Regain After Bariatric Surgery. World J Gastrointest Surg (2021) 13(12):1584–96. doi: 10.4240/wjgs.v13.i12.1584

35. Thompson, CC, Slattery, J, Bundga, ME, and Lautz, DB. Peroral Endoscopic Reduction of Dilated Gastrojejunal Anastomosis After Roux-En-Y Gastric Bypass: A Possible New Option for Patients With Weight Regain. Surg Endosc (2006) 20(11):1744–8. doi: 10.1007/s00464-006-0045-0

36. Jirapinyo, P, de Moura, DTH, Dong, WY, Farias, G, and Thompson, CC. Dose Response for Argon Plasma Coagulation in the Treatment of Weight Regain After Roux-En-Y Gastric Bypass. Gastrointest Endosc (2020) 91(5):1078–84. doi: 10.1016/j.gie.2019.12.036

37. Galvao Neto, M, Brunaldi, VO, Grecco, E, Silva, LB, de Quadros, LG, de Souza, TF, et al. Good Clinical Practices on Argon Plasma Coagulation Treatment for Weight Regain Associated With Dilated Gastrojejunostomy Following Roux-En-Y Gastric Bypass: A Brazilian-Modified Delphi Consensus. Obes Surg (2022) 32(2):273–83. doi: 10.1007/s11695-021-05795-y

38. Baretta, GA, Alhinho, HC, Matias, JE, Marchesini, JB, de Lima, JH, Empinotti, C, et al. Argon Plasma Coagulation of Gastrojejunal Anastomosis for Weight Regain After Gastric Bypass. Obes Surg (2015) 25(1):72–9. doi: 10.1007/s11695-014-1363-2

39. de Quadros, LG, Neto, MG, Marchesini, JC, Teixeira, A, Grecco, E, Junior, RLK, et al. Endoscopic Argon Plasma Coagulation vs. Multidisciplinary Evaluation in the Management of Weight Regain After Gastric Bypass Surgery: A Randomized Controlled Trial With SHAM Group. Obes Surg (2020) 30(5):1904–16. doi: 10.1007/s11695-020-04414-6

40. Moon, RC, Teixeira, AF, Neto, MG, Zundel, N, Sander, BQ, Ramos, FM, et al. Efficacy of Utilizing Argon Plasma Coagulation for Weight Regain in Roux-En-Y Gastric Bypass Patients: A Multi-Center Study. Obes Surg (2018) 28(9):2737–44. doi: 10.1007/s11695-018-3229-5

41. Horgan, S, Jacobsen, G, Weiss, GD, Oldham, JS, Denk, PM, Borao, F, et al. Incisionless Revision of Post-Roux-En-Y Bypass Stomal and Pouch Dilation: Multicenter Registry Results. Surg Obes Related Dis (2010) 6(3):290–5. doi: 10.1016/j.soard.2009.12.011

42. Gallo, AS, DuCoin, CG, Berducci, MA, Nino, DF, Almadani, M, Sandler, BJ, et al. Endoscopic Revision of Gastric Bypass: Holy Grail or Epic Fail? Surg Endosc (2016) 30(9):3922–7. doi: 10.1007/s00464-015-4699-3

43. Jirapinyo, P, and Thompson, CC. Endoscopic Gastric Plication for the Treatment of Weight Regain After Roux-En-Y Gastric Bypass (With Video). Gastrointest Endosc (2022) 96(1):51–6. doi: 10.1016/j.gie.2022.02.051

44. Iannelli, A, Dainese, R, Piche, T, Facchiano, E, and Gugenheim, J. Laparoscopic Sleeve Gastrectomy for Morbid Obesity. World J Gastroenterol (2008) 14(6):821–7. doi: 10.3748/wjg.14.821

45. Langer, FB, Reza Hoda, MA, Bohdjalian, A, Felberbauer, FX, Zacherl, J, Wenzl, E, et al. Sleeve Gastrectomy and Gastric Banding: Effects on Plasma Ghrelin Levels. Obes Surg (2005) 15(7):1024–9. doi: 10.1381/0960892054621125

46. Lauti, M, Kularatna, M, Hill, AG, and MacCormick, AD. Weight Regain Following Sleeve Gastrectomy-A Systematic Review. Obes Surg (2016) 26(6):1326–34. doi: 10.1007/s11695-016-2152-x

47. Weiner, RA, Weiner, S, Pomhoff, I, Jacobi, C, Makarewicz, W, and Weigand, G. Laparoscopic Sleeve Gastrectomy — Influence of Sleeve Size and Resected Gastric Volume. Obes Surg (2007) 17(10):1297. doi: 10.1007/s11695-007-9232-x

48. Silecchia, G, De Angelis, F, Rizzello, M, Albanese, A, Longo, F, and Foletto, M. Residual Fundus or Neofundus After Laparoscopic Sleeve Gastrectomy: Is Fundectomy Safe and Effective as Revision Surgery? Surg Endosc (2015) 29(10):2899–903. doi: 10.1007/s00464-014-4017-5

49. Noel, P, Nedelcu, M, Nocca, D, Schneck, AS, Gugenheim, J, Iannelli, A, et al. Revised Sleeve Gastrectomy: Another Option for Weight Loss Failure After Sleeve Gastrectomy. Surg Endosc (2014) 28(4):1096–102. doi: 10.1007/s00464-013-3277-9

50. Matar, R, Monzer, N, Jaruvongvanich, V, Abusaleh, R, Vargas, EJ, Maselli, DB, et al. Indications and Outcomes of Conversion of Sleeve Gastrectomy to Roux-En-Y Gastric Bypass: A Systematic Review and a Meta-Analysis. Obes Surg (2021) 31(9):3936–46. doi: 10.1007/s11695-021-05463-1

51. Nevo, N, Abu-Abeid, S, Lahat, G, Klausner, J, and Eldar, SM. Converting a Sleeve Gastrectomy to a Gastric Bypass for Weight Loss Failure—Is It Worth it? Obes Surg (2018) 28(2):364–8. doi: 10.1007/s11695-017-2856-6

52. Committee, SG. SAGES Guideline for Clinical Application of Laparoscopic Bariatric Surgery. Surg Endoscopy (2008) 22(10):2281–300. doi: 10.1007/s00464-008-9913-0

53. Abu Dayyeh, BK, Rajan, E, and Gostout, CJ. Endoscopic Sleeve Gastroplasty: A Potential Endoscopic Alternative to Surgical Sleeve Gastrectomy for Treatment of Obesity. Gastrointest Endosc (2013) 78(3):530–5. doi: 10.1016/j.gie.2013.04.197

54. Sharaiha, RZ, Kedia, P, Kumta, N, Aronne, LJ, and Kahaleh, M. Endoscopic Sleeve Plication for Revision of Sleeve Gastrectomy. Gastrointest Endoscopy (2015) 81(4):1004. doi: 10.1016/j.gie.2014.06.008

55. Eid, G. Sleeve Gastrectomy Revision by Endoluminal Sleeve Plication Gastroplasty: A Small Pilot Case Series. Surg Endosc (2017) 31(10):4252–5. doi: 10.1007/s00464-017-5469-1

56. Jirapinyo, P, de Moura, DTH, and Thompson, CC. Sleeve in Sleeve: Endoscopic Revision for Weight Regain After Sleeve Gastrectomy. VideoGIE (2019) 4(10):454–7. doi: 10.1016/j.vgie.2019.07.003

57. de Moura, DTH, Barrichello, S Jr., de Moura, EGH, de Souza, TF, Dos Passos Galvão Neto, M, Grecco, E, et al. Endoscopic Sleeve Gastroplasty in the Management of Weight Regain After Sleeve Gastrectomy. Endoscopy (2020) 52(3):202–10. doi: 10.1055/a-1086-0627

58. Maselli, DB, Alqahtani, AR, Abu Dayyeh, BK, Elahmedi, M, Storm, AC, Matar, R, et al. Revisional Endoscopic Sleeve Gastroplasty of Laparoscopic Sleeve Gastrectomy: An International, Multicenter Study. Gastrointest Endosc (2021) 93(1):122–30. doi: 10.1016/j.gie.2020.05.028




Conflict of Interest: Author BA is a consultant for Endogenex, Endo-TAGSS, Metamodix, and BFKW; consultant and grant/research support from USGI, Cairn Diagnostics, Aspire Bariatrics, Boston Scientific; Speaker roles with Olympus, Johnson and Johnson; speaker and grant/research support from Medtronic, Endogastric solutions; and research support from Apollo Endosurgery, and Spatz Medica

The remaining 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.

Copyright © 2022 Abboud, Yao, Rapaka, Ghazi, Ghanem and Abu Dayyeh. 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.


OEBPS/Images/fendo.2022.946870_cover.jpg
' frontiers | Frontiers in Endocrinology

Endoscopic Management of
Weight Recurrence Following
Bariatric Surgery





OEBPS/Images/fendo-13-946870-g001.jpg
Roux-en-Y Adjustable Vertical sleeve Biliopancreatic diversion
gastric band gastrectomy with duodenal switch

© MAYO CLINIC





OEBPS/Images/logo.jpg
, frontiers ’ Frontiers in Endocrinology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Endoscopic Management of Weight Recurrence Following Bariatric Surgery

      

        		

          1. Introduction

        



        		

          2. Roux-En-Y Gastric Bypass

        

          		

            2.1. Transoral Outlet Reduction

          

            		

              2.1.1. TORe With Endoscopic Suturing Platforms

            

              		

                2.1.1.1 Efficacy

              



              		

                2.1.1.2. Safety Profile

              



            



            



            		

              2.1.2 TORe With Cryoablation Platforms

            

              		

                2.1.2.1. Efficacy

              



              		

                2.1.2.2. Safety Profile

              



            



            



            		

              2.1.3. TORe With Argon Plasma Coagulation

            

              		

                2.1.3.1. Efficacy

              



              		

                2.1.3.2. Safety

              



            



            



          



          



          		

            2.2. Restorative Obesity Surgery, Endoluminal

          

            		

              2.2.1. Efficacy

            



            		

              2.2.2. Safety Profile

            



          



          



        



        



        		

          3. Laparoscopic Sleeve Gastrectomy

        

          		

            3.1. Revisional Endoscopic Sleeve Gastroplasty

          

            		

              3.1.1. Efficacy

            



            		

              3.1.2. Safety

            



          



          



        



        



        		

          4. Conclusion

        



        		

          Author Contributions

        



        		

          References

        



      



      



    



  



OEBPS/Images/fendo-13-946870-g002.jpg
Before






OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fendo-13-946870-g003.jpg
R-ESG: full-thickness
endoscopic suturing

4 weeks after R-ESG





