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Abstract
Bariatric surgery continues to grow as a treatment modality for obesity and weight-related comorbidities. The 
anatomic rearrangement can produce unique anatomic complications, as well as functional problems that are 
correctible with revisional operations. Understanding the unique subset of complications and the options available 
for correction can allow surgical solutions to be tailored to both the patient’s anatomy, and the symptoms or 
pathologies they are targeting. Revisional operations are becoming increasingly common, as the proportion of the 
general population who have previously undergone bariatric surgery continues to increase. Revisional bariatric 
operations are associated with an increased risk of complications and longer hospital stays, but in experienced 
centers can be performed safely, and often using minimally invasive approaches.

Keywords: Bariatric surgery, Roux-en-Y gastric bypass, sleeve gastrectomy, one anastomosis gastric bypass, single 
anastomosis duodeno-ileostomy

INTRODUCTION
Bariatric surgery introduces a permanent alteration to the gastrointestinal tract, which in turn results in a 
myriad of alterations in gut physiology. There are effects on transit, absorption, microarchitecture, 
microbiome, hormone signaling, and the tightly controlled mechanisms affecting nearly every macro and 
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micronutrient in the body. While these alterations are highly effective at producing weight loss and 
reversing many comorbid conditions, these operations also introduce a unique set of complications and a 
unique set of surgical procedures to rectify them. This review addresses minimally invasive approaches to 
surgical correction of chronic complications of bariatric operations. This review will not discuss surgery for 
acute complications which are reviewed elsewhere. Terminology in this review will follow the nomenclature 
established to discuss re-operative bariatric surgery. The term conversion refers to an operation that changes 
an index bariatric operation; corrective procedures address complications or incomplete treatment effects of 
an index bariatric operation; reversal restores normal or near normal anatomy[1].

Classifying complications from bariatric operations could be done in various ways. We have chosen to 
divide these broadly into categories of anatomic problems and functional problems, with a focus on the 
unique aspects as applied to the most popular bariatric operations: sleeve gastrectomy (SG), Roux-en-Y 
gastric bypass (RYGB), biliopancreatic diversion and duodenal switch (BPD-DS), and one anastomosis 
procedures including the one anastomosis gastric bypass (OAGB), and the single anastomosis variations of 
the duodenal switch.

Incidence of re-operative bariatric surgery
While the exact number of operations performed to correct chronic complications from prior bariatric 
surgeries is unknown, re-operative surgeries are becoming increasingly common.  Recent data from the 
American Society of Metabolic and Bariatric Surgeons (ASMBS) shows that from 2011 to 2019, the 
proportion of revisional bariatric surgeries performed in the United States increased from 6% to 16.7%. 
Over the same time, the overall volume of surgeries also increased by 62%[2]. Moreover, the increase in 
annual total bariatric surgeries contributes to an expanding pool of patients with a potential need for future 
corrective surgeries.

METHODS FOR REVIEW
The authors searched PubMed and Medline for articles pertaining to revisional bariatric surgery from 2000 
to the present. Keywords included the named index procedures and their variations, in addition to 
“conversion”, “revision”, and “re-operative”. Titles and abstracts were reviewed for inclusion, with 
particular attention to minimally invasive techniques. Additional papers were identified by the authors if 
they did not appear in search results using the methods above. Given the heterogeneous nature of both 
index operations, potential complications, and corrective surgeries, a systematic review is not possible. 
Studies included are not likely to be comprehensive but representative of extant literature. Where possible, 
guideline documents from professional societies were included.

GENERAL MINIMALLY-INVASIVE SURGICAL PRINCIPLES
A detailed discussion of the operative techniques discussed is outside the scope of this review. We do share, 
however, some generalizable key points. Revisional surgery ensures a re-operative field with non-native 
tissue planes, though laparoscopy still offers an advantage and offers good outcomes among centers with 
high volumes[3,4]. The same advantages proffered by laparoscopy at an index bariatric operation are realized 
in the re-operative setting as well. This includes earlier ambulation and a shorter length of stay, with the 
caveat that surgeons must have the requisite technical skills to accomplish similar outcomes. Anecdotally, 
the robotic platform offers advantages in terms of surgeon ergonomics and visualization, which can be 
invaluable in a re-operative field. Studies reported on robotic platforms for revisional bariatric surgery have 
been mixed. Single-center series compared to conventional laparoscopic approaches have shown favorable 
results in terms of length of stay and similar complication profiles[5,6]. However, studies utilizing data from 
the Metabolic and Bariatric Surgery Quality Improvement Project public data files have not universally 
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shown these same advantages[7,8].

Patients are generally positioned supine on the operating room table with their arms supported on arm 
boards. Initial abdominal entry is placed away from any prior surgical incisions. Depending upon the 
burden of adhesive disease, remaining trocars are placed right away, or in the case of significant adhesions, 
additional 5mm trocars are placed liberally to lyse adhesions and delimit existing anatomy. The left lobe of 
the liver is often adherent to an existing gastric pouch or sleeve. Taking these adhesions down early 
facilitates the insertion of a liver retractor. In mobilizing these adhesions, the gastrohepatic ligament can be 
divided in order to identify the caudate lobe of the liver, and thus the location of the sub-hepatic inferior 
vena cava. The inferior vena cava can be pulled in a more anterior and leftward position in the presence of 
significant inflammation. Our preferred port set up once adhesions are lysed is similar to that of a primary 
bariatric operation. A gentle U configuration, typically positioned supra-umbilical, is utilized. The surgeon 
is on the patient’s right side. The surgeon’s right hand should be at least a 12 mm port to give the flexibility 
to use suturing devices, laparoscopic linear staplers, or other instruments. It is worth noting that some 
commercially available staplers require a 15mm trocar for their tallest staple heights, and this port may need 
to be upsized if using of those loads is anticipated. Upper endoscopy is liberally used intraoperatively by the 
authors, and can be a helpful tool to identify the esophagus and esophago-gastric junction in the presence of 
obscuring inflammation. Endoscopy may also be useful to identify the location of prior staple lines, eroded 
foreign bodies, fistula tracts, strictures, and perform an air leak test once reconstruction is completed. If 
intraoperative endoscopy is not available, then a detailed upper endoscopy should be performed prior to 
pursuing a proximal revision, preferably by the surgeon[9,10].

COMPLICATIONS AT THE DIAPHRAGM 
Hiatal hernias
Repair of hiatal hernias at the same time as a bariatric operation remains a topic of considerable debate, and 
is outside the scope of this review. However, increasing attention is being paid to trans-hiatal migration of 
the proximal portion of a gastric sleeve or gastric pouch after bariatric surgery. Defining the incidence of 
this is difficult. Intra-operative recognition of a hiatal hernia at the time of an index bariatric operation 
varies among even experienced surgeons[11]. However, it appears that trans-hiatal migration of the gastric 
pouch or proximal sleeve may occur in up to 7% of patients[12,13]. The presence of a de-novo or recurrent 
hiatal hernia after a bariatric operation produces symptoms similar to that of a patient without a prior 
bariatric operation[14]. Operative repair with reduction of the gastric pouch or sleeve pouch into the 
abdominal cavity and closure of the hiatus leads to a reduction in reflux symptoms for most patients[14,15]. 
The size of the hiatus defect is often not very large, and these operations can be difficult given the re-
operative field and small space. In addition to a posterior hiatoplasty, a ligamentum teres wrap may be a 
useful adjunct to prevent re-migration into the thorax and bolster the antireflux mechanism[15].

CHRONIC COMPLICATIONS OF SLEEVE GASTRECTOMY
From its origination, SG has fundamentally been a revisable operation[16]. The conversion from SG to BPD-
DS was historically the obvious option, since SG emerged from BPD-DS as a standalone procedure. 
Conversion to RYGB is an option, particularly in centers where other providers are unfamiliar with BPD-
DS anatomy and the attendant potential complications. In parallel with the growing interest in single 
anastomosis primary bariatric procedures, including the OAGB, and the single anastomosis duodeno-
ileostomy (SADI-S), these are emerging as options for sleeve revision as well[17-19]. Given the current 
prevalence of SG in the United States, there is likely to be a growth in these types of conversions over the 
next one to two decades.
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Sleeve dilation
A wide range of bougie sizes are used to form a gastric sleeve, ranging from a standard upper endoscope 
(roughly 33 French) to 54 French. Reality is even more opaque, as some surgeons will encroach tightly to 
the bougie and others prefer a margin of the stomach around the bougie, making bougie size an imprecise 
gauge of final sleeve pouch diameter. Re-sleeve was introduced as an option by Iannelli and colleagues, 
wherein a new vertical staple creates or restores conventional sleeve anatomy as an option when a dilated 
sleeve pouch was noted, so long as gastroesophageal reflux disease is not present[20-22].

Consideration of re-sleeve has been based on radiographic criteria where evidence of persistent gastric 
fundus or diffuse dilation on an upper gastrointestinal series is present[21]. In addition, prior reports have set 
criteria for re-sleeve as either weight regain or less than < 50% excess weight loss at 1 year after initial sleeve 
gastrectomy[23]. Dilation of the gastric sleeve is classified into primary and secondary dilation. Primary 
dilation is not true dilation but rather the persistence of an upper posterior gastric pouch indicating 
incomplete dissection at the index operation and technical failure to resect the fundus. Secondary dilation is 
defined as a homogenously dilated gastric tube > 250 cc and is measured using a standardized computed 
tomography volumetry technique[20,24]. In the presence of proximal dilation (type I), careful attention should 
be paid to rule out twists or strictures of the midbody of the stomach. Re-sleeve in these situations can lead 
to a higher risk of leak as a narrower lumen leads to greater intraluminal pressure, and conversion to RYGB, 
or duodenal switch may be a better option. In the published series, the re-sleeve is performed 
laparoscopically with port placement similar to a primary SG operation. A 34 French bougie is used to size 
the pouch, and a new vertical staple line is created[20,22]. Complications have been uncommon in reported 
literature, though this is likely because this procedure is currently only performed in a few select centers. In 
general additional weight loss occurs, though the degree varies[20-26].

Sleeve revision to treat mechanical complications of the sleeve
A number of mechanical problems of the sleeve pouch have been described, including stenosis, twist, and 
altered motility contributing to gastroesophageal reflux disease. Stenoses can be fixed stenosis due to a 
narrowing at the incisura, or functional stenosis resulting from a helical twist longitudinally along the staple 
line. Functional stenosis from helical twisting is most often identified weeks to months following the index 
operation, at the point when more solid food is introduced. Estimates of the incidence of sleeve stenosis 
range from 0.6%-4% in the reported series[27,28]. Risk factors for sleeve stenoses include younger age, use of 
staple line reinforcement, and segmental imbrication of the staple line.[28] Fixed mechanical stenosis most 
commonly occurs at the incisura. Retraction of the greater curvature stretches the stomach before and 
during stapled division. Once the bougie is removed, the tissue recoils, creating a fixed narrowing[28]. The 
incidence of fixed stenoses does not vary as a function of bougie size. A twisted or spiral sleeve is generated 
from a progressive rotation of the staple line traveling from an anterior position at the inferior sleeve to a 
more posterior lie as the staple line progresses toward the hiatus, often as a result of retraction. 
Differentiating fixed and functional obstructions is possible with endoscopy if the endoscopist is keyed into 
this as a possibility. In the case of a sleeve twist, twisting the endoscope with the curve of the staple line 
allows easy passage to the pylorus, compared to fixed mechanical narrowing that typically occurs at the 
incisura, where such passage is difficult or impossible[28,29]. A helical twist can be easily missed, as there is a 
natural tendency to rotate the endoscope clockwise as it progresses, which is the typical direction of the 
twist, and insufflation tends to straighten the twist.

The First International Consensus conference convened for sleeve gastrectomy described a step-wise 
approach for sleeve strictures and stenoses: observation, endoscopic balloon dilation and/or endoluminal 
stenting, seromyotomy, and finally conversion to RYGB[30]. Success rates for endoscopic therapy for sleeve 
stenosis have been reported as high as 88%-94%, though this is heavily weighted toward the early 
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postoperative period, and success may be less likely further out from surgery[29,31].

Conversion to RYGB is considered a definitive therapy for stenosis of the mid-body of the gastric sleeve, in 
particular when stenosis is diagnosed more than a few weeks after the index operation. Sleeve stenosis is 
also a strong risk factor for proximal sleeve leak, which should be ruled out prior to attempting conversion. 
Conversion to RYGB can be performed laparoscopically in most cases. Port placement should mirror port 
sites utilized for primary RYGB. Separation of the sleeve from the liver is typically the most difficult part of 
the operation. Following this, the sleeve pouch is transected with a linear stapler proximal to the stenosis, 
while preserving the left gastric pedicle as blood supply to the new gastric pouch[32]. The gastro-jejunal 
anastomosis may be formed using an end-to-end circular stapled technique, and linear stapled or hand-
sewn depending on surgeon preference. Typically, resection of the distal stomach is unnecessary and should 
be maintained if possible as a potential future conduit for a feeding tube if necessary.

Late or chronic sleeve leak
Sleeve leaks identified 6-12 weeks after the index operations are categorized as late leaks, and chronic leaks 
are identified 12 or more weeks after an index operation. Late and chronic sleeve leaks follow a separate 
management paradigm compared to early leaks, as endoscopic therapies are much less likely to be 
successful, and surgical correction is almost always necessary. To that end, preoperative nutritional 
optimization is essential, whether achieved by distal enteral feeding or parenteral routes[33]. There cannot be 
too many modalities used to investigate a chronic leak and to define its anatomy. Upper gastrointestinal 
series are necessary, but bronchoscopy, endoscopy, computed tomography scans, or endoscopically guided 
contrast injection should be used to fully delineate anatomy and assess the extent of the fistulae or abscess 
cavities. This will help determine the need for esophago-jejunostomy both for preoperative planning and 
preoperative patient education.

In some cases, proximal leaks can be isolated and completely resected while preserving a small cuff of 
gastric tissue; however, en bloc fistulectomy and Roux-en-Y esophago-jejunostomy reconstruction are often 
necessary[33,34]. As many as one-third of these patients will need a total gastrectomy due to the lack of 
remaining blood supply to the distal stomach[35]. In the best case, a chronic leak communicates only with an 
abscess cavity, allowing resection of the stomach alone and reconstruction with a roux-en-y esophago-
jejunostomy[36-40]. Operative management is more complicated when chronic leaks develop into fistulas to 
other cavities or organs and may involve multiple surgical specialties.

The general principles of treating chronic sleeve leaks, whether fistulae are present or not, are to control 
sepsis with drainage and antimicrobial therapy, optimize nutritional status, and physical condition prior to 
attempted surgery. Interventional radiology and advanced endoluminal procedures are often 
complementary in preparing these patients for surgical intervention. Waiting 3-6 months or more after 
adequate control of sepsis allows the scar tissue to stabilize and become less inflamed. The goal of the 
operative intervention is to resect the entire fistulous tract, leaving healthy tissue for reconstruction. For 
some fistulae into the thoracic cavity, esophagectomy has been described as a final, definitive operation[41]. 
Published series generally have favorable results; however, they are in general the product of a single center 
and/or single surgeon with substantial experience and institutional resources to support preoperative 
optimization and postoperative recovery. As such, generalizability is limited, and such operations should be 
undertaken at centers with the existing framework for such multidisciplinary care.

Functional problems of the sleeve: intractable nausea and vomiting, refractory reflux disease
The relationship between sleeve gastrectomy obesity, weight loss, and symptomatic gastroesophageal reflux 
disease is a complex interplay of sometimes opposing, sometimes corroborating factors. While discussion of 
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this relationship is outside the scope of this review, that reflux disease can have a debilitating effect on 
postoperative quality of life is not controversial and may be a reason for revision. Reflux symptoms, 
especially if developing de novo after sleeve, should have a comprehensive evaluation. An upper 
gastrointestinal series is a prudent first step, as this will highlight any of the potential anatomic problems 
discussed above that are correctable with operations that target correction of that abnormality. In the 
presence of an otherwise normal sleeve, endoscopy with attention to esophagitis, and pH probe may allow 
correlation between symptoms and pathologic acid or base (bile) exposure. Esophageal manometry may be 
considered as well.

For patients post SG with medically refractory gastroesophageal reflux disease, conversion to RYGB is the 
preferred approach at most centers[32,42]. The presence of Roux-en-Y anatomy both separates the bulk of the 
parietal cell mass from direct connection to the esophagus, and prevents bile reflux if it was also 
contributory to reflux symptoms[43,44]. Conversion from SG to RYBG for gastroesophgeal reflux disease can 
typically be performed laparoscopically. Whether to retain an excluded portion of the stomach, or resect to 
reduce parietal cell mass has not been well studied; however, it should be noted that the distal stomach is left 
without vagal input. As in the case of SG to RYGB conversion for stenosis, retaining the distal stomach 
provides an access point for enteral access should this be necessary at a later time point.

Recent literature has introduced additional options for sleeve revision to treat refractory gastroesophageal 
reflux disease. Small series of magnetic sphincter augmentation have been reported[45,46]. Radio frequency to 
augment the smooth muscle and enhance the antireflux barrier of the distal esophagus also have favorable 
results in small series[47,48]. Finally, the ligamentum teres wrap, wherein a portion of the falciform ligament is 
mobilized and wrapped around the proximal sleeve, is emerging as an option that does not involve the 
introduction of a foreign body[15,49].

CHRONIC COMPLICATIONS OF ROUX EN-Y-GASTRIC BYPASS
Operations for dilation of the gastric pouch 
The size of the gastric pouch and its relationship to various outcomes post gastric bypass has been a 
controversial topic in the past decade. There is no doubt that variations in pouch size exist. The size of the 
gastric pouch varies, even by the same surgeon, for a variety of reasons. Pouch size may vary due to the 
thickness of the gastric wall, the insertion point of the left gastric artery or its descending branch, the reach 
of the small bowel, the angle of the initial staple fire, and others. Some studies have correlated larger pouch 
sizes with lesser degrees of weight loss, or as a corollary, later pouch dilation to weight regain[50]. The gastric 
pouch size has also been demonstrated to play a role in satiety[51]. Others have correlated larger pouch size to 
increased marginal ulcer risk[52]. While there may be merit to these associations, underlying them is an 
assumption that pouch size can be accurately measured, which has historically been difficult and is not 
standardized. Accepted literature definitions for pouch dilation are a pouch > 6 cm in length, > 5 cm in 
width, or the presence of gastric fundus on retroflexed view during upper endoscopy or on upper 
gastrointestinal series[53]. However, resection and revision of a large gastric pouch or dilated gastro-jejunal 
anastomosis have been shown to slow food transit into the small intestine, improve feelings of satiety and 
thus produce greater weight loss.

A number of series have described techniques to laparoscopically revise a dilated gastric pouch. Most series 
describe using a laparoscopic linear stapler to divide the lateral aspect of a wide gastric pouch to create a 
new vertical staple line. This technique is similar to the formation of the vertical staple line in a sleeve 
gastrectomy. Once adhesions are divided, a vertical staple line is formed over a 36-40 French bougie, 
including resection of the candy cane or blind limb of gastro-jejunostomy and proceeding through the 



Page 7 of Strong et al. Mini-invasive Surg 2022;6:37 https://dx.doi.org/10.20517/2574-1225.2021.137 16

gastric pouch toward the left crus of the diaphragm[54,55]. This resulted in a mean additional excess weight 
loss of 12%-21%[54,55]. This technique has the advantage of avoiding the left gastric along the lesser curve of 
the stomach, from which the gastric pouch derives the majority of its blood supply. This technique has an 
unpredictable effect on gastro-jejunal anastomosis, and may not alter it at all. Dilated gastro-jejunal 
anastomosis most often benefits from complete revision, which generally occurs with a reduction in pouch 
size. This can be thought of as a revision of both the vertical and horizontal staple lines of the gastric pouch.

The diameter of the gastro-jejunal anastomosis has also been correlated to weight loss outcomes and as such 
a target for revision. In one study, evaluating patients referred for weight recurrence after gastric bypass 
compared to patients with adequate weight loss at the same time period after surgery, found that dilated 
gastro-jejunal anastomosis > 2 cm was more frequent in the group of patients with weight recurrence[56]. 
While the gastro-jejunal anastomosis could be resected and re-fashioned, per-oral or endoscopic reduction 
of gastro-jejunal anastomosis has been described using multiple modalities[57,58]. Most commonly, argon 
plasma coagulation is used to ablate a 1 cm rim of tissue circumferentially around the gastro-jejunal 
anastomosis. Endoscopic suturing devices are then used to plicate the anastomosis and reduce aperture 
diameter. These technologies require great facility with the endoscope, have limited evidence, especially in 
terms of weight loss produced, and have yet to reach mainstream adoption outside of a few centers that 
have published the majority of the existing evidence for the technique. However, medium-term follow-up 
demonstrates successful arrest of weight regain, and additional excess weight loss of 19.2% at three years[59].

Operations for marginal ulceration and stricture of the gastro-jejunal anastomosis
Marginal ulceration at the gastro-jejunal anastomosis is one of the more common chronic complications of 
RYGB. In one large, single-center experience, the marginal ulcer rate was 2.3%, despite the routine use of 
postoperative proton pump inhibitor therapy for 90 days. Of the patients in that series who experienced 
marginal ulcers, 44.1% eventually needed operative intervention[60]. In an international survey of bariatric 
surgeons, the reported rate of operative intervention for marginal ulceration was 16%[61]. The risk of ulcer 
formation is not just in the early postoperative period, but persists lifelong. The underlying pathology is not 
well understood, though alteration in blood flow, anastomotic tension, smoking, use of non-steroidal anti-
inflammatory medications or corticosteroids, Helicobacter pylori infection, and larger gastric pouch size 
have all been associated with increased risk of marginal ulcer formation. In our center, marginal ulcers are 
medically treated with sucralfate, proton pump inhibitor, and misoprostol in addition to mitigation of 
modifiable risk factors such as smoking cessation[61,62]. Controversy exists as to whether the technique used 
to fashion the gastro-jejunal anastomosis (circular stapled, linear stapled, or fully hand-sewn) plays a role in 
the development of later strictures[63-66]. Marginal ulcers can present with acute perforation. Often these 
perforations are contained in the retrogastric space, with the roux limb mesentery preventing the free flow 
of gastric contents. These contained perforations can be managed non-operatively with nil per os measures, 
the medical therapy mentioned above, and followed clinically. Oral diet can be resumed with clear liquids as 
the pain improves. In the case that operative intervention is needed for acute perforation, repair can be 
approached similarly to perforated peptic ulcers in a patient with native anatomy, and can be oversewn and 
reinforced with a pedicled omental patch[67]. We do not often attempt to revise a gastro-jejunal anastomosis 
in the acute setting, as the dense inflammation makes injury to the splenic vasculature, left gastric artery, 
pancreas, colon, and remnant stomach increasingly likely.

Recalcitrant or recurrent marginal ulcers can eventually become medically refractory and associated with 
chronic gastrodynia, intractable nausea and vomiting, and resultant macro- and micro-nutrient deficiencies. 
This is an important consideration as patients should be replete from a nutritional standpoint prior to 
attempting elective revisional surgery. Sequelae of chronic ulcers include gastro-jejunal stricture, gastro-
gastric fistula, as well as fistulae to various other hollow and solid organs. There are no standard criteria to 
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denote gastro-jejunal stricture; however, published literature supports the inability to traverse the 
anastomosis with a pediatric (10mm) endoscope[65]. The published incidence of gastro-jejunal stricture 
ranges from 2.9%-23.0%[64,65,68]. The initial therapy for gastro-jejunal stricture is endoscopic pneumatic 
dilation which is associated with a high initial success rate[63,69,70]. For some patients, periodic dilation is 
sufficient to maintain anastomotic patency; however, these patients may have decreasing degrees of 
improvement over time. Risk factors for failure of endoscopic dilation have been identified as ischemic 
segments and the concomitant presence of fistula, longer time from index operation, and failure to resolve 
at the first dilation[71,72]. Patients with severe strictures such that a guidewire cannot be safely passed to 
facilitate pneumatic dilation or become non-responsive to repeated dilation are candidates for surgical 
revision of their gastro-jejunostomy. Candidates for revision of the gastro-jejunostomy alone must not have 
an additional fistula, such as a gastro-gastric fistula. For roughly one-third of patients, gastro-jejunostomy 
revision may cure their marginal ulcer disease[61,73,74]. In the absence of a concomitant gastro-gastric fistula, 
revision can generally be accomplished by revision of the gastro-jejunostomy alone.

The objective of gastro-jejunal anastomosis revision is to isolate and resect the gastro-jejunostomy while 
identifying and preserving adequately perfused tissue that can be used to re-fashion a tension-free 
anastomosis. The surgical approach begins as described above. Dense inflammatory tissue is often present 
and may be posterior or anterior to the gastric pouch. The posterior dissection involves freeing the gastric 
pouch and the roux limb mesentery from the pancreas. The splenic vasculature can easily be injured in this 
dissection, and the surgeon should take care to identify it during the dissection. The left gastric artery must 
also be identified and preserved. We often divide the roux limb early in the dissection, as retraction in an 
anterior and cephalad direction aids in the identification of these vascular structures. The gastro-
jejunostomy may also be adherent to the remnant stomach, even in the absence of a gastro-gastric fistula. A 
partial gastrectomy of the remnant is often more prudent than risking missed injury to the gastric remnant 
and having an undrained gastric leak adjacent to a new anastomosis. The gastric pouch is typically the last 
part divided and is again typically accomplished with a linear stapler. Fibrosis associated with chronic 
inflammation often mandates increased staple heights compared to a primary operation. Following the 
division of the pouch, the use of an immunofluorescent dye such as indocyanine green is a useful adjunct to 
ensure tissue perfusion prior to planning a new anastomosis. If perfusion is compromised, strong 
consideration should be made to divide at the esophagogastric junction and to perform an 
esophagojejunostomy.

Reconstruction can be approached in a manner similar to a primary operation. Options for re-anastomosis 
include fully hand-sewn, linear stapled, and circular end-to-end stapled techniques. Foreign body reaction 
may play a role in some cases of marginal ulceration, which can be minimized by utilizing absorbable 
sutures and a fully hand-sewn technique. In some cases, a truncal vagotomy may be added as an adjunct to 
gastro-jejunal revision for chronic marginal ulceration, though data on this technique is limited[75].

Prior to reconstruction, limb lengths should be measured. A roux limb of at least 75cm is recommended to 
minimize the risk of bile reflux, which may contribute to chronic ulceration in some cases. Surgical drains 
are used selectively, but are useful if there has been the potential of trauma to the pancreas as a means of 
diagnosing and managing a pancreatic fistula. Patients with significant degrees of malnutrition 
preoperatively may additionally benefit from the placement of a gastrostomy tube in the remnant stomach.

Revision for chronic leaks of the gastric pouch, gastro-jejunal anastomosis, or gastric fistulae
Leaks and fistulae following gastric bypass are uncommon occurrences. As a result, most published reports 
group both acute leaks and chronic fistulae together[34]. Consistent with prior literature, fistulae describe an 
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abnormal connection because two tubular, epithelialized structures > 12 weeks after an index operation[30]. 
Traditionally the term fistula refers to an abnormal connection between two tubular epithelialized 
structures[76,77]. A simple fistula generally refers to a single outlet, whereas a complex fistula contains multiple 
outlets[78]. There have been case reports and short series that detail gastro-bronchial, gastro-pleural, gastro-
pericardial, gastro-colonic, and gastro-cutaneous fistulae following RYGB. These are unique cases that often 
involve solutions customized to the anatomy of the fistulae and may involve surgical teams from multiple 
specialties.

The most common fistula after RYGB is the gastro-gastric fistula (GGF), which may arise from the vertical 
staple line, or the gastro-jejunal anastomosis. Incomplete division of the stomach is the strongest predictor 
for GGF, and indeed much of the early experience was adapted from the era of non-divided stomach 
operations. In the presence of incomplete division, the incidence of GGF approaches 50%, while complete 
division reduces this risk to 1%-6%[77,78]. Additional risk factors for GGF include foreign body erosions of 
sutures, staples, or various types of bands placed around the pouch, ischemia usually related to perforations 
of marginal ulcers, and acute or chronic staple line leak[78]. Some have divided GGF into two distinct 
subclasses: type I involving the proximal gastric pouch and type 2 when located near the gastro-
jejunostomy. Upper endoscopy and upper gastrointestinal series should both be performed in all patients 
with a suspected GGF, and complement each other in terms of identifying anatomy[10]. A CT scan is also 
sensible to identify the location of staple lines, clips, and other foreign bodies, which should be avoided 
when creating new staple lines. GGF that arise from marginal ulcers or leaks at the gastro-jejunostomy 
typically necessitates concomitant revision of the gastro-jejunostomy, while fistulae arising from the vertical 
staple line may be amenable to partial resection of the pouch and partial remnant gastrectomy, leaving the 
gastro-jejunostomy intact.

The operative objective when attempt to resolve a GGF is to remove the GGF en bloc and then reconstruct it 
with uninflamed/non-fibrotic tissue without tension[79,80]. Gastrostomy tubes are placed in the remaining 
excluded stomach on an elective basis, based on preoperative nutritive indices. In the event a gastrostomy is 
not placed, care should be taken to preserve sufficient distal stomach such that one could be placed in the 
future if necessary. Surgical drains are generally placed along the neo-anastomoses and/or to potentially 
drain pancreatic fluid in the event of trauma to the pancreas in the course of dissecting the GGF complex.

Revision of the gastro-jejunostomy for excess weight loss or malnutrition: gastric bypass reversal
The same alterations in gastrointestinal anatomy that alters absorption, insulin regulation, and hormone 
signaling put individuals at risk for malnutrition and certain vitamin deficiencies. While this is uncommon 
after gastric bypass, it does occur in a subset of patients. In the short term, this can be treated with dietary 
supplementation or occasionally parenteral nutrition; while malnutrition is far and away from the most 
common reason for gastric bypass reversal, in some patients, intractable nausea and vomiting, recurrent 
postprandial hypoglycemia, or dumping syndrome may be the reason for reversal[81,82]. In some cases, these 
symptoms are representative of underlying issues with the gastro-jejunostomy, such as recurrent or chronic 
marginal ulceration.

The key concept in the reversal of RYGB is to re-establish a normal or near-normal stomach volume and 
passage of food from the stomach to the duodenum. To accomplish this, a gastro-gastrostomy is formed, 
reconnecting the gastric pouch and the excluded stomach. The dissection is similar to that of a gastro-
jejunal anastomosis revision, and we find it easiest to completely resect the gastro-jejunal complex. The 
distal stomach is then mobilized in order to create a tension-free gastro-gastrostomy. The anastomosis is 
typically hand-sewn, which allows for more flexibility in terms of the position of the enterotomies and the 
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length of the anastomosis[82,83]. The roux limb may be left in position, or resected just above the jejuno-
jejunostomy. If it is left in situ, it can be used as a conduit for enteral feeding if needed in the future. The 
complete restoration of the roux limb to its native position has also been described, but involves creating 
two new anastomoses, which may introduce undue risk and little additional benefit. Consideration can be 
made to a pyloroplasty to be performed in conjunction with the gastro-gastrostomy, as the distal stomach is 
functionally vagotomized[83]. Intraoperative, endoscopically guided placement of a post-pyloric feeding tube 
in Gastric bypass reversal, even in experienced centers, has a significant risk of complications and often 
requires cooperation among an experienced multidisciplinary team for success.

Revision of the jejuno-jejunostomy for intussusception
The jejuno-jejunostomy formed during RYGB is a potential location for intussusception. This is estimated 
to occur in 0.4%-0.64% of patients following RYGB[84,85]. This typically happens in the retrograde fashion, 
with the common channel as the intussuscipient traveling proximally through the jejuno-jejunostomy, 
though it may also occur antegrade[84,86]. Intussusception typically presents with pain, nausea, and vomiting, 
and it is diagnosed typically with a CT scan. Management can be done by laparoscopic reduction alone in 
roughly 60% of patients, or resection and reconstruction in the remainder[85]. Intervention should be 
expeditious to avoid the risk of bowel ischemia. We suggest that all limbs be evaluated, and marked with 
colored sutures or various tail lengths prior to attempting resection, to ensure reconstruction re-establishes 
enteric flow in the correct orientation.

Revisions of the jejuno-jejunostomy for inadequate weight loss: limb lengthening
Fundamentally, revision of the jejuno-jejunostomy for inadequate weight loss is an attempt to manipulate 
the lengths of the alimentary limb, biliopancreatic limb, and common channel. The first description was 
drafted by Fobi et al., which included 65 patients[87]. This involved the division of the roux limb just 
proximal to the jejuno-jejunostomy and the creation of a neo-jejuno-jejunostomy at one half the distance 
from the initial anastomosis and the terminal ileum. This created a much longer biliopancreatic limb and a 
must shorter common channel. Revision resulted in a mean weight loss of an additional 20kg, which 
corresponded to an average decrease of an additional 7 points in body mass index[87]. Perioperative 
complications were acceptable, with wound complications being the most common at 9.2%; however, over 
the longer term, 23.1% had malnutrition[87]. Other case series followed, with similar profiles in terms of 
additional weight loss and perioperative complications[88-90]. Malnutrition affected many patients, with many 
of these patients needing re-revision to decrease the amount of bypassed intestine. A careful review of the 
existing literature for distalization procedures notes heterogeneity in terms of technique and the resultant 
lengths (or ratios) of the limbs involved. The various reported techniques were categorized in a recent meta-
analysis and introduced a standardized terminology for the various distalization approaches[91]. Based on 
this analysis, when pursuing distalization procedures, the total alimentary limb length, which is a sum of the 
roux limb and the common channel length, should be 350cm or more to reduce the risk of later protein-
calorie malnutrition[91]. Distalization procedures are best approached laparoscopically, given the need to 
operate in multiple quadrants of the abdomen. Careful measurement and marking of the limbs with various 
colored sutures, clips, or other techniques are essential to ensure the intended reconstruction is achieved.

Operations for internal hernia after gastric bypass
Internal hernia is one of the most feared complications of anastomotic bariatric procedures. Internal hernias 
are best described after roux-en-y gastric bypass, since this is a more common operation than OAGB, or 
BPD-DS, though similar presentations can follow those operations as well. As the intestinal limbs are re-
arranged, potential spaces are created at the intersection of the mesenteries where loops of the small 
intestine may slide and cause impairments to vascular supply or drainage. Prompt identification offers the 
best opportunity for intervention without needing to resect lengthy portions of the small intestine. 
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Computed tomography has been demonstrated to be 82% sensitive for identifying internal hernias after 
RYGB[92]. Internal hernias are more common when mesenteric defects are not closed. Unfortunately, 
computed tomography is also less accurate for the identification of internal hernias when the mesenteric 
defects are not closed compared to when they are closed[93,94]. Diagnostic laparoscopy is more accurate in 
general, and patients who present with crampy abdominal pain and/or obstruction should be offered 
laparoscopy[94]. Even in this setting, a computed tomography scan can diagnose a dilated gastric remnant 
which may be indicative of an obstructed biliopancreatic limb. Consideration should be given for 
gastrostomy tube placement into the remnant stomach if it is dilated.

While internal hernias are typically closed-loop obstructions, they may also produce secondary upstream 
dilation. Nasogastric and/or endoscopic decompression may aid in decompression of the proximal aspect of 
the bowel and allow a laparoscopic approach to attempted reduction. Attempted reduction of internal 
hernia can be attempted laparoscopically, as prior laparoscopic surgery tends to minimize adhesions. Initial 
port placement should be triangulated to assess the distal bowel first. Typically, there is much less bowel 
present in the right lower quadrant, particularly in the presence of internal hernias, when the bulk of the 
small intestine often lays on the left[95]. This also allows handling of non-distended bowel, reducing the risk 
of accidental injury to the fragile and distended small bowel. Often by running the bowel backward from the 
terminal ileum, the internal hernia is reduced in the process. The bowel should be inspected for viability. 
The most important step, however, is the closure of the mesenteric defects. In some cases, old sutures have 
pulled through, or weight loss has been sufficient to allow large gaps between the sutures. Non-absorbable 
sutures should be used to close mesenteric defects both in this setting and at the time of index operation. 
The management of internal hernia after OAGB follows the same principles, except that there is no jejunal-
jejunostomy defect to close[96].

REVISION OF SINGLE ANASTOMOSIS BARIATRIC OPERATIONS
Single anastomosis variations of bariatric operations are becoming increasingly popular, particularly outside 
of the United States. In many countries, OAGB is the predominant operation performed over its roux en y 
variation. In the case of OAGB, the gastric pouch is typically longer, and a looped gastro-enteric 
anastomosis is formed, creating an afferent biliopancreatic limb and an efferent common channel. Single 
anastomosis variations of the duodenal switch, known as the single anastomosis duodeno-ileostomy (SADI) 
or, in another variant, the stomach intestinal pylorus preserving surgery (SIPS)[97,98]. In these cases, a sleeve 
gastrectomy is formed, and the proximal duodenum is divided. A looped duodeno-enterostomy is then 
fashioned, creating a similar afferent biliopancreatic limb and an efferent common channel. These two 
techniques (SADI vs. SIPS) vary in terms of the bougie size and length of the efferent limb, but are 
anatomically very similar.

OAGB has a side effect profile that is unique compared to RYGB. The larger pouch size does increase the 
risk of marginal ulceration over RYGB[99]. The presence of the looped anatomy also allows bile to enter the 
gastric pouch. While this is likely asymptomatic much of the time, scintigraphic evidence demonstrates bile 
reflux into the esophagus in 2.6% of patients[100]. Bile reflux into the esophagus has been shown to be a 
strong driver toward metaplasia in the distal esophagus and has been implicated in the progression of 
precancerous and cancerous lesions. At least annual endoscopic surveillance is recommended for patients 
undergoing OAGB to evaluate for both marginal ulceration and bile reflux esophagitis. Most surgeons 
offering OAGB will either reverse the OAGB, or convert to an RYGB in the presence of medically refractory 
marginal ulcers or bile reflux[96,100,101]. The surgical approach to conversion of OAGB to RYGB follows similar 
steps to that of a gastro-jejunal anastomosis revision after RYGB, except that a roux limb must be 
constructed as well.
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Single anastomosis variations of the duodenal switch have been demonstrated to be safe and effective over 
the short term though medium- and long-term data to detail the effects of eliminating biliary diversion are 
not yet available[102]. Within the published series, there has been a reoperation rate of around 5%[103]. At least 
a portion of these operations was to correct malnutrition and/or intractable diarrhea. The initial series used 
a 200cm common channel, while more recent series have extended this to 250cm, 300cm, or 400cm, which 
is likely to result in a lower incidence of intractable diarrhea[102]. These reoperations were typically 
undertaken to lengthen the common channel. Due to the preservation of the pylorus, bile reflux does not 
appear to be as problematic as with OAGB.

CONCLUSION
Bariatric surgery continues to grow as a primary treatment modality for obesity and weight-related 
comorbidities. As the number of patients who have undergone primary bariatric operations continues to 
increase, so also does the proportion of revisional bariatric operations performed. Operations performed to 
correct chronic complications are tailored to the patient’s anatomy, and the symptoms or pathologies they 
are meant to correct. Revisional operations are associated with an increased risk of complications and 
longer hospital stays, but in experienced centers can be performed safely.

DECLARATIONS
Authors’ contributions 
Made substantial contributions to the conception, drafting and editing of this work: Strong AT, Guerrón 
AD

Availability of data and materials
Not applicable.

Financial support and sponsorship 
None.

Conflicts of interest 
All authors declared that there are no conflicts of interest.

Ethical approval and consent to participate 
Not applicable.

Consent for publication 
Not applicable.

Copyright
© The Author(s) 2022.

REFERENCES
Brethauer SA, Kothari S, Sudan R, et al. Systematic review on reoperative bariatric surgery: american society for metabolic and 
bariatric surgery revision task force. Surg Obes Relat Dis 2014;10:952-72.  DOI  PubMed

1.     

American Society for Metabolic and Bariatric Surgery. Estimate of bariatric surgery numbers, 2011-2019. Available from: 
https://asmbs.org/resources/estimate-of-bariatric-surgery-numbers [Last accessed on 7 Jun 2022].

2.     

Gagner M, Gentileschi P, de Csepel J, et al. Laparoscopic reoperative bariatric surgery: experience from 27 consecutive patients. 
Obes Surg 2002;12:254-60.  DOI  PubMed

3.     

Khaitan L, Van Sickle K, Gonzalez R, Lin E, Ramshaw B, Smith CD. Laparoscopic revision of bariatric procedures: is it feasible? 
Am Surg 2005;71:6-12.  PubMed

4.     

https://dx.doi.org/10.1016/j.soard.2014.02.014
http://www.ncbi.nlm.nih.gov/pubmed/24776071
https://asmbs.org/resources/estimate-of-bariatric-surgery-numbers
https://dx.doi.org/10.1381/096089202762552737
http://www.ncbi.nlm.nih.gov/pubmed/11975224
http://www.ncbi.nlm.nih.gov/pubmed/15757050


Page 13 of Strong et al. Mini-invasive Surg 2022;6:37 https://dx.doi.org/10.20517/2574-1225.2021.137 16

King K, Galvez A, Stoltzfus J, Claros L, El Chaar M. Robotic-Assisted Surgery Results in a Shorter Hospital Stay Following 
Revisional Bariatric Surgery. Obes Surg 2021;31:634-9.  DOI  PubMed

5.     

Gray KD, Moore MD, Elmously A, et al. Perioperative Outcomes of Laparoscopic and Robotic Revisional Bariatric Surgery in a 
Complex Patient Population. Obes Surg 2018;28:1852-9.  DOI  PubMed

6.     

Nasser H, Munie S, Kindel TL, Gould JC, Higgins RM. Comparative analysis of robotic versus laparoscopic revisional bariatric 
surgery: perioperative outcomes from the MBSAQIP database. Surg Obes Relat Dis 2020;16:397-405.  DOI  PubMed

7.     

Acevedo E, Mazzei M, Zhao H, Lu X, Edwards MA. Outcomes in conventional laparoscopic versus robotic-assisted revisional 
bariatric surgery: a retrospective, case-controlled study of the MBSAQIP database. Surg Endosc 2020;34:1573-84.  DOI  PubMed  
PMC

8.     

Clapp B, Yu S, Sands T, Wilson E, Scarborough T. Preoperative upper endoscopy is useful before revisional bariatric surgery. JSLS 
2007;11:94-6.  PubMed  PMC

9.     

Kellogg TA. Revisional bariatric surgery. Surg Clin North Am 2011;91:1353-71, x.  DOI  PubMed10.     
Ehlers AP, Chhabra K, Thumma JR, Dimick JB, Varban O. In the eye of the beholder: surgeon variation in intra-operative 
perceptions of hiatal hernia and reflux outcomes after sleeve gastrectomy. Surg Endosc 2021;35:2537-42.  DOI  PubMed

11.     

Saba J, Bravo M, Rivas E, Fernández R, Pérez-Castilla A, Zajjur J. Incidence of de Novo Hiatal Hernia after Laparoscopic Sleeve 
Gastrectomy. Obes Surg 2020;30:3730-4.  DOI  PubMed

12.     

Termine P, Boru CE, Iossa A, et al. Transhiatal Migration After Laparoscopic Sleeve Gastrectomy: Myth or Reality? Obes Surg 
2021;31:3419-26.  DOI  PubMed

13.     

Golas A, El-Attrache BM, Jorge J, Dietrick J, Gonzalvo JP, Murr MM. Repair of post-bariatric surgery, recurrent, and de novo hiatal 
hernias improves bloating, abdominal pain, regurgitation, and food intolerance. Surg Obes Relat Dis 2021;17:683-91.  DOI  PubMed

14.     

Runkel A, Scheffel O, Marjanovic G, Chiappetta S, Runkel N. Augmentation of Hiatal Repair with the Ligamentum Teres Hepatis for 
Intrathoracic Gastric Migration After Bariatric Surgery. Obes Surg 2021;31:1422-30.  DOI  PubMed

15.     

Ferrer-Márquez M, Belda-Lozano R, Solvas-Salmerón MJ, Ferrer-Ayza M. Revisional surgery after laparoscopic sleeve gastrectomy. 
Surg Laparosc Endosc Percutan Tech 2015;25:6-9.  DOI  PubMed

16.     

Angrisani L. 2014: The Year of the Sleeve Supremacy. Obes Surg 2017;27:1626-7.  DOI  PubMed17.     
Rayman S, Assaf D, Azran C, et al. Sleeve Gastrectomy Failure-Revision to Laparoscopic One-Anastomosis Gastric Bypass or Roux-
n-Y Gastric Bypass: a Multicenter Study. Obes Surg 2021;31:2927-34.  DOI  PubMed

18.     

Kapoulas S, Sahloul M, Singhal R. Laparoscopic Conversion of Sleeve Gastrectomy to One Anastomosis Gastric Bypass in a Hostile 
Abdomen. Obes Surg 2021;31:2845-6.  DOI  PubMed

19.     

Noel P, Nedelcu M, Nocca D, et al. Revised sleeve gastrectomy: another option for weight loss failure after sleeve gastrectomy. Surg 
Endosc 2014;28:1096-102.  DOI  PubMed

20.     

Wölnerhanssen B, Peterli R. State of the art: sleeve gastrectomy. Dig Surg 2014;31:40-7.  DOI  PubMed21.     
Nedelcu M, Noel P, Iannelli A, Gagner M. Revised sleeve gastrectomy (re-sleeve). Surg Obes Relat Dis 2015;11:1282-8.  DOI  
PubMed

22.     

Iannelli A, Schneck AS, Noel P, Ben Amor I, Krawczykowski D, Gugenheim J. Re-sleeve gastrectomy for failed laparoscopic sleeve 
gastrectomy: a feasibility study. Obes Surg 2011;21:832-5.  DOI  PubMed

23.     

Noel P, Nedelcu A, Eddbali I, Gagner M, Danan M, Nedelcu M. Five-year results after resleeve gastrectomy. Surg Obes Relat Dis 
2020;16:1186-91.  DOI  PubMed

24.     

AlSabah S, Alsharqawi N, Almulla A, et al. Approach to poor weight loss after laparoscopic sleeve gastrectomy: re-sleeve Vs. gastric 
bypass. Obes Surg 2016;26:2302-7.  DOI  PubMed

25.     

Cheung D, Switzer NJ, Gill RS, Shi X, Karmali S. Revisional bariatric surgery following failed primary laparoscopic sleeve 
gastrectomy: a systematic review. Obes Surg 2014;24:1757-63.  DOI  PubMed

26.     

Sillén L, Andersson E, Olbers T, Edholm D. Obstruction after Sleeve Gastrectomy, Prevalence, and Interventions: a Cohort Study of 
9,726 Patients with Data from the Scandinavian Obesity Surgery Registry (SOReg). Obes Surg 2021;31:4701-7.  DOI  PubMed  
PMC

27.     

Parikh A, Alley JB, Peterson RM, et al. Management options for symptomatic stenosis after laparoscopic vertical sleeve gastrectomy 
in the morbidly obese. Surg Endosc 2012;26:738-46.  DOI  PubMed

28.     

Manos T, Nedelcu M, Cotirlet A, Eddbali I, Gagner M, Noel P. How to treat stenosis after sleeve gastrectomy? Surg Obes Relat Dis 
2017;13:150-4.  DOI  PubMed

29.     

Rosenthal RJ, Diaz AA, Arvidsson D, et al; International Sleeve Gastrectomy Expert Panel. International sleeve gastrectomy expert 
panel consensus statement: best practice guidelines based on experience of > 12,000 cases. Surg Obes Relat Dis 2012;8:8-19.  DOI  
PubMed

30.     

Rebibo L, Hakim S, Dhahri A, Yzet T, Delcenserie R, Regimbeau JM. Gastric stenosis after laparoscopic sleeve gastrectomy: 
diagnosis and management. Obes Surg 2016;26:995-1001.  DOI  PubMed

31.     

Lacy A, Ibarzabal A, Pando E, et al. Revisional surgery after sleeve gastrectomy. Surg Laparosc Endosc Percutan Tech 2010;20:351-
6.  DOI  PubMed

32.     

Abdemur A, Han SM, Lo Menzo E, Szomstein S, Rosenthal R. Reasons and outcomes of conversion of laparoscopic sleeve 
gastrectomy to Roux-en-Y gastric bypass for nonresponders. Surg Obes Relat Dis 2016;12:113-8.  DOI  PubMed

33.     

Nedelcu AM, Skalli M, Deneve E, Fabre JM, Nocca D. Surgical management of chronic fistula after sleeve gastrectomy. Surg Obes 34.     

https://dx.doi.org/10.1007/s11695-020-05022-0
http://www.ncbi.nlm.nih.gov/pubmed/33078338
https://dx.doi.org/10.1007/s11695-018-3119-x
http://www.ncbi.nlm.nih.gov/pubmed/29417487
https://dx.doi.org/10.1016/j.soard.2019.11.018
http://www.ncbi.nlm.nih.gov/pubmed/31932204
https://dx.doi.org/10.1007/s00464-019-06917-5
http://www.ncbi.nlm.nih.gov/pubmed/31209611
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7223848
http://www.ncbi.nlm.nih.gov/pubmed/17651565
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3015807
https://dx.doi.org/10.1016/j.suc.2011.08.004
http://www.ncbi.nlm.nih.gov/pubmed/22054158
https://dx.doi.org/10.1007/s00464-020-07668-4
http://www.ncbi.nlm.nih.gov/pubmed/32483699
https://dx.doi.org/10.1007/s11695-020-04742-7
http://www.ncbi.nlm.nih.gov/pubmed/32495077
https://dx.doi.org/10.1007/s11695-021-05340-x
http://www.ncbi.nlm.nih.gov/pubmed/33834373
https://dx.doi.org/10.1016/j.soard.2020.12.006
http://www.ncbi.nlm.nih.gov/pubmed/33483233
https://dx.doi.org/10.1007/s11695-020-05153-4
http://www.ncbi.nlm.nih.gov/pubmed/33409977
https://dx.doi.org/10.1097/SLE.0000000000000104
http://www.ncbi.nlm.nih.gov/pubmed/25318535
https://dx.doi.org/10.1007/s11695-017-2681-y
http://www.ncbi.nlm.nih.gov/pubmed/28411312
https://dx.doi.org/10.1007/s11695-021-05334-9
http://www.ncbi.nlm.nih.gov/pubmed/33765292
https://dx.doi.org/10.1007/s11695-021-05381-2
http://www.ncbi.nlm.nih.gov/pubmed/33830445
https://dx.doi.org/10.1007/s00464-013-3277-9
http://www.ncbi.nlm.nih.gov/pubmed/24170068
https://dx.doi.org/10.1159/000354320
http://www.ncbi.nlm.nih.gov/pubmed/24819496
https://dx.doi.org/10.1016/j.soard.2015.02.009
http://www.ncbi.nlm.nih.gov/pubmed/26048518
https://dx.doi.org/10.1007/s11695-010-0290-0
http://www.ncbi.nlm.nih.gov/pubmed/20924713
https://dx.doi.org/10.1016/j.soard.2020.04.021
http://www.ncbi.nlm.nih.gov/pubmed/32580923
https://dx.doi.org/10.1007/s11695-016-2119-y
http://www.ncbi.nlm.nih.gov/pubmed/26975203
https://dx.doi.org/10.1007/s11695-014-1332-9
http://www.ncbi.nlm.nih.gov/pubmed/24927693
https://dx.doi.org/10.1007/s11695-021-05574-9
http://www.ncbi.nlm.nih.gov/pubmed/34392476
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8490247
https://dx.doi.org/10.1007/s00464-011-1945-1
http://www.ncbi.nlm.nih.gov/pubmed/22044967
https://dx.doi.org/10.1016/j.soard.2016.08.491
http://www.ncbi.nlm.nih.gov/pubmed/27993491
https://dx.doi.org/10.1016/j.soard.2011.10.019
http://www.ncbi.nlm.nih.gov/pubmed/22248433
https://dx.doi.org/10.1007/s11695-015-1883-4
http://www.ncbi.nlm.nih.gov/pubmed/26363902
https://dx.doi.org/10.1097/SLE.0b013e3181f62895
http://www.ncbi.nlm.nih.gov/pubmed/20975509
https://dx.doi.org/10.1016/j.soard.2015.04.005
http://www.ncbi.nlm.nih.gov/pubmed/26802222


Page 14 of Strong et al. Mini-invasive Surg 2022;6:37 https://dx.doi.org/10.20517/2574-1225.2021.13716

Relat Dis 2013;9:879-84.  DOI  PubMed
Moszkowicz D, Arienzo R, Khettab I, et al. Sleeve gastrectomy severe complications: is it always a reasonable surgical option? Obes 
Surg 2013;23:676-86.  DOI  PubMed

35.     

Ramos AC, Ramos MG, Campos JM, Galvão Neto Mdos P, Bastos EL. Laparoscopic total gastrectomy as an alternative treatment to 
postsleeve chronic fistula. Surg Obes Relat Dis 2015;11:552-6.  DOI  PubMed

36.     

Yaacov A, Sadot E, Ben David M, Wasserberg N, Keidar A. Laparoscopic total gastrectomy with Roux-y esophagojejunostomy for 
chronic gastric fistula after laparoscopic sleeve gastrectomy. Obes Surg 2014;24:425-9.  DOI  PubMed

37.     

Safadi BY, Shamseddine G, Elias E, Alami RS. Definitive surgical management of staple line leak after sleeve gastrectomy. Surg 
Obes Relat Dis 2015;11:1037-43.  DOI  PubMed

38.     

Thompson CE, Ahmad H, Lo Menzo E, Szomstein S, Rosenthal RJ. Outcomes of laparoscopic proximal gastrectomy with 
esophagojejunal reconstruction for chronic staple line disruption after laparoscopic sleeve gastrectomy. Surg Obes Relat Dis 
2014;10:455-9.  DOI  PubMed

39.     

Sasson M, Ahmad H, Dip F, Menzo EL, Szomstein S, Rosenthal RJ. Comparison between major and minor surgical procedures for 
the treatment of chronic staple line disruption after laparoscopic sleeve gastrectomy. Surg Obes Relat Dis 2016;12:969-75.  DOI  
PubMed

40.     

Nguyen D, Dip F, Hendricks L, Lo Menzo E, Szomstein S, Rosenthal R. The surgical management of complex fistulas after sleeve 
gastrectomy. OBES SURG 2016;26:245-50.  DOI  PubMed

41.     

Mandeville Y, Van Looveren R, Vancoillie PJ, et al. Moderating the enthusiasm of sleeve gastrectomy: up to fifty percent of reflux 
symptoms after ten years in a consecutive series of one hundred laparoscopic sleeve gastrectomies. Obes Surg 2017;27:1797-803.  
DOI  PubMed

42.     

Casillas RA, Um SS, Zelada Getty JL, Sachs S, Kim BB. Revision of primary sleeve gastrectomy to Roux-en-Y gastric bypass: 
indications and outcomes from a high-volume center. Surg Obes Relat Dis 2016;12:1817-25.  DOI  PubMed

43.     

Chaar M, Stoltzfus J, Claros L, Miletics M. Indications for revisions following 630 consecutive laparoscopic sleeve gastrectomy 
cases: experience in a single accredited center. J Gastrointest Surg 2017;21:12-6.  DOI

44.     

Desart K, Rossidis G, Michel M, Lux T, Ben-David K. Gastroesophageal reflux management with the LINX® system for 
gastroesophageal reflux disease following laparoscopic sleeve gastrectomy. J Gastrointest Surg 2015;19:1782-6.  DOI  PubMed

45.     

Broderick RC, Smith CD, Cheverie JN, et al. Magnetic sphincter augmentation: a viable rescue therapy for symptomatic reflux 
following bariatric surgery. Surg Endosc 2020;34:3211-5.  DOI  PubMed

46.     

Altieri MS, Pryor AD. Gastroesophageal reflux disease after bariatric procedures. Surg Clin North Am 2015;95:579-91.  DOI  
PubMed

47.     

Khidir N, Angrisani L, Al-Qahtani J, Abayazeed S, Bashah M. Initial experience of endoscopic radiofrequency waves delivery to the 
lower esophageal sphincter (stretta procedure) on symptomatic gastroesophageal reflux disease post-sleeve gastrectomy. Obes Surg 
2018;28:3125-30.  DOI  PubMed

48.     

Hawasli A, Foster R, Lew D, Peck L. Laparoscopic Ligamentum Teres cardiopexy to the rescue; an old procedure with a new use in 
managing reflux after sleeve gastrectomy. Am J Surg 2021;221:602-5.  DOI  PubMed

49.     

Mahawar K, Sharples AJ, Graham Y. A systematic review of the effect of gastric pouch and/or gastrojejunostomy (stoma) size on 
weight loss outcomes with Roux-en-Y gastric bypass. Surg Endosc 2020;34:1048-60.  DOI  PubMed

50.     

Topart P, Becouarn G, Ritz P. Pouch size after gastric bypass does not correlate with weight loss outcome. Obes Surg 2011;21:1350-
4.  DOI  PubMed

51.     

Edholm D, Ottosson J, Sundbom M. Importance of pouch size in laparoscopic Roux-en-Y gastric bypass: a cohort study of 14,168 
patients. Surg Endosc 2016;30:2011-5.  DOI  PubMed

52.     

Brethauer SA, Nfonsam V, Sherman V, Udomsawaengsup S, Schauer PR, Chand B. Endoscopy and upper gastrointestinal contrast 
studies are complementary in evaluation of weight regain after bariatric surgery. Surg Obes Relat Dis 2006;2:643-8; discussion 649.  
DOI  PubMed

53.     

Parikh M, Heacock L, Gagner M. Laparoscopic “gastrojejunal sleeve reduction” as a revision procedure for weight loss failure after 
roux-en-y gastric bypass. Obes Surg 2011;21:650-4.  DOI  PubMed

54.     

Al-Bader I, Khoursheed M, Al Sharaf K, Mouzannar DA, Ashraf A, Fingerhut A. Revisional laparoscopic gastric pouch resizing for 
inadequate weight loss after Roux-en-Y gastric bypass. Obes Surg 2015;25:1103-8.  DOI  PubMed  PMC

55.     

Heneghan HM, Yimcharoen P, Brethauer SA, Kroh M, Chand B. Influence of pouch and stoma size on weight loss after gastric 
bypass. Surg Obes Relat Dis 2012;8:408-15.  DOI  PubMed

56.     

Brunaldi VO, Jirapinyo P, de Moura DTH, et al. Endoscopic treatment of weight regain following Roux-en-Y gastric bypass: a 
systematic review and meta-analysis. Obes Surg 2018;28:266-76.  DOI  PubMed

57.     

Dakin GF, Eid G, Mikami D, Pryor A, Chand B; American Society for Metabolic and Bariatric Surgery (ASMBS) Emerging 
Technology and Procedures Committee. Endoluminal revision of gastric bypass for weight regain-a systematic review. Surg Obes 
Relat Dis 2013;9:335-42.  DOI  PubMed

58.     

Kumar N, Thompson CC. Endoscopic therapy for postoperative leaks and fistulae. Gastrointest Endosc Clin N Am 2013;23:123-36.  
DOI  PubMed

59.     

Moon RC, Teixeira AF, Goldbach M, Jawad MA. Management and treatment outcomes of marginal ulcers after Roux-en-Y gastric 
bypass at a single high volume bariatric center. Surg Obes Relat Dis 2014;10:229-34.  DOI  PubMed

60.     

https://dx.doi.org/10.1016/j.soard.2013.02.010
http://www.ncbi.nlm.nih.gov/pubmed/23747311
https://dx.doi.org/10.1007/s11695-012-0860-4
http://www.ncbi.nlm.nih.gov/pubmed/23400600
https://dx.doi.org/10.1016/j.soard.2014.10.021
http://www.ncbi.nlm.nih.gov/pubmed/25862177
https://dx.doi.org/10.1007/s11695-014-1334-7
http://www.ncbi.nlm.nih.gov/pubmed/24951935
https://dx.doi.org/10.1016/j.soard.2015.04.017
http://www.ncbi.nlm.nih.gov/pubmed/26143296
https://dx.doi.org/10.1016/j.soard.2013.10.008
http://www.ncbi.nlm.nih.gov/pubmed/24462308
https://dx.doi.org/10.1016/j.soard.2016.03.024
http://www.ncbi.nlm.nih.gov/pubmed/27317593
https://dx.doi.org/10.1007/s11695-015-1788-2
http://www.ncbi.nlm.nih.gov/pubmed/26224371
https://dx.doi.org/10.1007/s11695-017-2567-z
http://www.ncbi.nlm.nih.gov/pubmed/28190216
https://dx.doi.org/10.1016/j.soard.2016.09.038
http://www.ncbi.nlm.nih.gov/pubmed/27887931
https://dx.doi.org/10.1007/s11605-016-3215-y
https://dx.doi.org/10.1007/s11605-015-2887-z
http://www.ncbi.nlm.nih.gov/pubmed/26162926
https://dx.doi.org/10.1007/s00464-019-07096-z
http://www.ncbi.nlm.nih.gov/pubmed/31485930
https://dx.doi.org/10.1016/j.suc.2015.02.010
http://www.ncbi.nlm.nih.gov/pubmed/25965131
https://dx.doi.org/10.1007/s11695-018-3333-6
http://www.ncbi.nlm.nih.gov/pubmed/29905881
https://dx.doi.org/10.1016/j.amjsurg.2020.12.036
http://www.ncbi.nlm.nih.gov/pubmed/33384153
https://dx.doi.org/10.1007/s00464-019-07277-w
http://www.ncbi.nlm.nih.gov/pubmed/31745633
https://dx.doi.org/10.1007/s11695-011-0460-8
http://www.ncbi.nlm.nih.gov/pubmed/21660641
https://dx.doi.org/10.1007/s00464-015-4432-2
http://www.ncbi.nlm.nih.gov/pubmed/26194258
https://dx.doi.org/10.1016/j.soard.2006.07.012
http://www.ncbi.nlm.nih.gov/pubmed/17020823
https://dx.doi.org/10.1007/s11695-010-0274-0
http://www.ncbi.nlm.nih.gov/pubmed/20835779
https://dx.doi.org/10.1007/s11695-015-1579-9
http://www.ncbi.nlm.nih.gov/pubmed/25599857
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4460267
https://dx.doi.org/10.1016/j.soard.2011.09.010
http://www.ncbi.nlm.nih.gov/pubmed/22055390
https://dx.doi.org/10.1007/s11695-017-2986-x
http://www.ncbi.nlm.nih.gov/pubmed/29082456
https://dx.doi.org/10.1016/j.soard.2013.03.001
http://www.ncbi.nlm.nih.gov/pubmed/23561960
https://dx.doi.org/10.1016/j.giec.2012.10.002
http://www.ncbi.nlm.nih.gov/pubmed/23168123
https://dx.doi.org/10.1016/j.soard.2013.10.002
http://www.ncbi.nlm.nih.gov/pubmed/24462313


Page 15 of Strong et al. Mini-invasive Surg 2022;6:37 https://dx.doi.org/10.20517/2574-1225.2021.137 16

Steinemann DC, Bueter M, Schiesser M, Amygdalos I, Clavien PA, Nocito A. Management of anastomotic ulcers after Roux-en-Y 
gastric bypass: results of an international survey. Obes Surg 2014;24:741-6.  DOI  PubMed

61.     

D’Hondt MA, Pottel H, Devriendt D, Van Rooy F, Vansteenkiste F. Can a short course of prophylactic low-dose proton pump 
inhibitor therapy prevent stomal ulceration after laparoscopic Roux-en-Y gastric bypass? Obes Surg 2010;20:595-9.  DOI  PubMed

62.     

Nguyen NT, Stevens CM, Wolfe BM. Incidence and outcome of anastomotic stricture after laparoscopic gastric bypass. J 
Gastrointest Surg 2003;7:997-1003; discussion 1003.  DOI  PubMed

63.     

Griffith PS, Birch DW, Sharma AM, Karmali S. Managing complications associated with laparoscopic Roux-en-Y gastric bypass for 
morbid obesity. Can J Surg 2012;55:329-36.  DOI  PubMed  PMC

64.     

Alasfar F, Sabnis AA, Liu RC, Chand B. Stricture rate after laparoscopic Roux-en-Y Gastric bypass with a 21-mm circular stapler: 
the Cleveland Clinic experience. Med Princ Pract 2009;18:364-7.  DOI  PubMed  PMC

65.     

Kravetz AJ, Reddy S, Murtaza G, Yenumula P. A comparative study of handsewn versus stapled gastrojejunal anastomosis in 
laparoscopic Roux-en-Y gastric bypass. Surg Endosc 2011;25:1287-92.  DOI  PubMed

66.     

Kalaiselvan R, Exarchos G, Hamza N, Ammori BJ. Incidence of perforated gastrojejunal anastomotic ulcers after laparoscopic gastric 
bypass for morbid obesity and role of laparoscopy in their management. Surg Obes Relat Dis 2012;8:423-8.  DOI  PubMed

67.     

Schwartz ML, Drew RL, Roiger RW, Ketover SR, Chazin-Caldie M. Stenosis of the gastroenterostomy after laparoscopic gastric 
bypass. Obes Surg 2004;14:484-91.  DOI  PubMed

68.     

Mathew A, Veliuona MA, DePalma FJ, Cooney RN. Gastrojejunal stricture after gastric bypass and efficacy of endoscopic 
intervention. Dig Dis Sci 2009;54:1971-8.  DOI  PubMed

69.     

Chang J, Sharma G, Boules M, Brethauer S, Rodriguez J, Kroh MD. Endoscopic stents in the management of anastomotic 
complications after foregut surgery: new applications and techniques. Surg Obes Relat Dis 2016;12:1373-81.  DOI  PubMed

70.     

Moura EGH, Orso IRB, Aurélio EF, de Moura ETH, de Moura DTH, Santo MA. Factors associated with complications or failure of 
endoscopic balloon dilation of anastomotic stricture secondary to Roux-en-Y gastric bypass surgery. Surg Obes Relat Dis 
2016;12:582-6.  DOI  PubMed

71.     

Da Costa M, Mata A, Espinós J, et al. Endoscopic dilation of gastrojejunal anastomotic strictures after laparoscopic gastric bypass. 
Predictors of initial failure. Obes Surg 2011;21:36-41.  DOI  PubMed

72.     

Patel RA, Brolin RE, Gandhi A. Revisional operations for marginal ulcer after Roux-en-Y gastric bypass. Surg Obes Relat Dis 
2009;5:317-22.  DOI  PubMed

73.     

Chau E, Youn H, Ren-Fielding CJ, Fielding GA, Schwack BF, Kurian MS. Surgical management and outcomes of patients with 
marginal ulcer after Roux-en-Y gastric bypass. Surg Obes Relat Dis 2015;11:1071-5.  DOI  PubMed

74.     

Hunter J, Stahl RD, Kakade M, Breitman I, Grams J, Clements RH. Effectiveness of thoracoscopic truncal vagotomy in the treatment 
of marginal ulcers after laparoscopic Roux-en-Y gastric bypass. TAm Surg 2012;78:663-8.  PubMed

75.     

Schecter WP, Hirshberg A, Chang DS, et al. Enteric fistulas: principles of management. J Am Coll Surg 2009;209:484-91.  DOI  
PubMed

76.     

Edmunds LH, Williams GM, Welch CE. External fistulas arising from the gastro-intestinal tract. Ann Surg 1960;152:445-71.  DOI  
PubMed  PMC

77.     

Bège T, Emungania O, Vitton V, et al. An endoscopic strategy for management of anastomotic complications from bariatric surgery: 
a prospective study. Gastrointest Endosc 2011;73:238-44.  DOI  PubMed

78.     

Corcelles R, Jamal MH, Daigle CR, Rogula T, Brethauer SA, Schauer PR. Surgical management of gastrogastric fistula. Surg Obes 
Relat Dis 2015;11:1227-32.  DOI  PubMed

79.     

Carrodeguas L, Szomstein S, Soto F, et al. Management of gastrogastric fistulas after divided Roux-en-Y gastric bypass surgery for 
morbid obesity: analysis of 1,292 consecutive patients and review of literature. Surg Obes Relat Dis 2005;1:467-74.  DOI  PubMed

80.     

Moon RC, Frommelt A, Teixeira AF, Jawad MA. Indications and outcomes of reversal of Roux-en-Y gastric bypass. Surg Obes Relat 
Dis 2015;11:821-6.  DOI  PubMed

81.     

Shoar S, Nguyen T, Ona MA, et al. Roux-en-Y gastric bypass reversal: a systematic review. Surg Obes Relat Dis 2016;12:1366-72.  
DOI  PubMed

82.     

Pernar LI, Kim JJ, Shikora SA. Gastric bypass reversal: a 7-year experience. Surg Obes Relat Dis 2016;12:1492-8.  DOI  PubMed83.     
Stephenson D, Moon RC, Teixeira AF, Jawad MA. Intussusception after Roux-en-Y gastric bypass. Surg Obes Relat Dis 
2014;10:666-70.  DOI  PubMed

84.     

Oor JE, Goense L, Wiezer MJ, Derksen WJM. Incidence and treatment of intussusception following Roux-en-Y gastric bypass: a 
systematic review and meta-analysis. Surg Obes Relat Dis 2021;17:1017-28.  DOI  PubMed

85.     

Michiels S, Delier C, Philippart P. Anterograde jejunojejunal intussusception through the distal anastomosis as complication after 
Roux-en-Y gastric bypass. Acta Chir Belg 2019;119:400-3.  DOI  PubMed

86.     

Fobi MA, Lee H, Igwe D Jr, et al. Revision of failed gastric bypass to distal Roux-en-Y gastric bypass: a review of 65 cases. Obes 
Surg 2001;11:190-5.  DOI  PubMed

87.     

Dapri G, Cadière GB, Himpens J. Laparoscopic conversion of Roux-en-Y gastric bypass to distal gastric bypass for weight regain. J 
Laparoendosc Adv Surg Tech A 2011;21:19-23.  DOI  PubMed

88.     

Sugerman H. Conversion of proximal to distal gastric bypass for failed gastric bypass for superobesity. J Gastrointest Surg ;1:517-24.  
DOI  PubMed

89.     

Rawlins ML, Teel D 2nd, Hedgcorth K, Maguire JP. Revision of Roux-en-Y gastric bypass to distal bypass for failed weight loss. 90.     

https://dx.doi.org/10.1007/s11695-013-1152-3
http://www.ncbi.nlm.nih.gov/pubmed/24347350
https://dx.doi.org/10.1007/s11695-009-0062-x
http://www.ncbi.nlm.nih.gov/pubmed/20058097
https://dx.doi.org/10.1016/j.gassur.2003.09.016
http://www.ncbi.nlm.nih.gov/pubmed/14675709
https://dx.doi.org/10.1503/cjs.002011
http://www.ncbi.nlm.nih.gov/pubmed/22854113
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3468646
https://dx.doi.org/10.1159/000226289
http://www.ncbi.nlm.nih.gov/pubmed/19648758
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790757
https://dx.doi.org/10.1007/s00464-010-1362-x
http://www.ncbi.nlm.nih.gov/pubmed/20927539
https://dx.doi.org/10.1016/j.soard.2011.06.008
http://www.ncbi.nlm.nih.gov/pubmed/21840266
https://dx.doi.org/10.1381/096089204323013460
http://www.ncbi.nlm.nih.gov/pubmed/15130223
https://dx.doi.org/10.1007/s10620-008-0581-7
http://www.ncbi.nlm.nih.gov/pubmed/19051026
https://dx.doi.org/10.1016/j.soard.2016.02.041
http://www.ncbi.nlm.nih.gov/pubmed/27317605
https://dx.doi.org/10.1016/j.soard.2015.11.006
http://www.ncbi.nlm.nih.gov/pubmed/27174245
https://dx.doi.org/10.1007/s11695-010-0154-7
http://www.ncbi.nlm.nih.gov/pubmed/20396992
https://dx.doi.org/10.1016/j.soard.2008.10.011
http://www.ncbi.nlm.nih.gov/pubmed/19136312
https://dx.doi.org/10.1016/j.soard.2014.12.011
http://www.ncbi.nlm.nih.gov/pubmed/25868835
http://www.ncbi.nlm.nih.gov/pubmed/22643261
https://dx.doi.org/10.1016/j.jamcollsurg.2009.05.025
http://www.ncbi.nlm.nih.gov/pubmed/19801322
https://dx.doi.org/10.1097/00000658-196009000-00009
http://www.ncbi.nlm.nih.gov/pubmed/13725742
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1613656
https://dx.doi.org/10.1016/j.gie.2010.10.010
http://www.ncbi.nlm.nih.gov/pubmed/21295637
https://dx.doi.org/10.1016/j.soard.2015.03.004
http://www.ncbi.nlm.nih.gov/pubmed/26003896
https://dx.doi.org/10.1016/j.soard.2005.07.003
http://www.ncbi.nlm.nih.gov/pubmed/16925272
https://dx.doi.org/10.1016/j.soard.2014.11.026
http://www.ncbi.nlm.nih.gov/pubmed/25863537
https://dx.doi.org/10.1016/j.soard.2016.02.023
http://www.ncbi.nlm.nih.gov/pubmed/27260651
https://dx.doi.org/10.1016/j.soard.2016.03.032
http://www.ncbi.nlm.nih.gov/pubmed/27387697
https://dx.doi.org/10.1016/j.soard.2014.01.026
http://www.ncbi.nlm.nih.gov/pubmed/24935180
https://dx.doi.org/10.1016/j.soard.2021.01.006
http://www.ncbi.nlm.nih.gov/pubmed/33632616
https://dx.doi.org/10.1080/00015458.2018.1479023
http://www.ncbi.nlm.nih.gov/pubmed/29879867
https://dx.doi.org/10.1381/096089201321577866
http://www.ncbi.nlm.nih.gov/pubmed/11355025
https://dx.doi.org/10.1089/lap.2010.0298
http://www.ncbi.nlm.nih.gov/pubmed/21138345
https://dx.doi.org/10.1016/s1091-255x(97)80067-4
http://www.ncbi.nlm.nih.gov/pubmed/9834387


Page 16 of Strong et al. Mini-invasive Surg 2022;6:37 https://dx.doi.org/10.20517/2574-1225.2021.13716

Surg Obes Relat Dis 2011;7:45-9.  DOI  PubMed
Hamed H, Ali M, Elmahdy Y. Types, safety, and efficacy of limb distalization for inadequate weight loss after Roux-en-Y gastric 
bypass: a systematic review and meta-analysis with a call for standardized terminology. Ann Surg 2021;274:271-80.  DOI  PubMed

91.     

Nawas MA, Oor JE, Goense L, et al. The diagnostic accuracy of abdominal computed tomography in diagnosing internal herniation 
following Roux-en-Y gastric bypass surgery: a systematic review and meta-analysis. Ann Surg 2022;275:856-63.  DOI  PubMed

92.     

Torensma B, Kooiman L, Liem R, Monpellier VM, Swank DJ, Tseng L. Internal herniation incidence after RYGB and the predictive 
ability of a CT scan as a diagnostic tool. Obes Surg 2021;31:127-32.  DOI  PubMed  PMC

93.     

Altinoz A, Maasher A, Jouhar F, et al. Diagnostic laparoscopy is more accurate than computerized tomography for internal hernia 
after Roux-en-Y gastric bypass. Am J Surg 2020;220:214-6.  DOI  PubMed

94.     

Nimeri AA, Maasher A, Al Shaban T, Salim E, Gamaleldin MM. Internal hernia following laparoscopic Roux-en-Y gastric bypass: 
prevention and tips for intra-operative management. Obes Surg 2016;26:2255-6.  DOI  PubMed

95.     

Petrucciani N, Martini F, Kassir R, et al. Internal hernia after one anastomosis gastric bypass (OAGB): lessons learned from a 
retrospective series of 3368 consecutive patients undergoing OAGB with a biliopancreatic limb of 150 cm. Obes Surg 2021;31:2537-
44.  DOI  PubMed  PMC

96.     

Mitzman B, Cottam D, Goriparthi R, et al. Stomach intestinal pylorus sparing (SIPS) surgery for morbid obesity: retrospective 
analyses of our preliminary experience. Obes Surg 2016;26:2098-104.  DOI  PubMed

97.     

Sánchez-Pernaute A, Herrera MA, Pérez-Aguirre ME, et al. Single anastomosis duodeno-ileal bypass with sleeve gastrectomy 
(SADI-S). One to three-year follow-up. Obes Surg 2010;20:1720-6.  DOI  PubMed

98.     

Haddad A, Bashir A, Fobi M, et al. The IFSO worldwide one anastomosis gastric bypass survey: techniques and outcomes? Obes 
Surd 2021;31:1411-21.  DOI  PubMed

99.     

Saarinen T, Pietiläinen KH, Loimaala A, et al. Bile reflux is a common finding in the gastric pouch after one anastomosis gastric 
bypass. Obes Surg 2020;30:875-81.  DOI  PubMed  PMC

100.     

Landreneau JP, Barajas-Gamboa JS, Strong AT, Corcelles R, Kroh MD. Conversion of one-anastomosis gastric bypass to Roux-en-Y 
gastric bypass: short-term results from a tertiary referral center. Surg Obes Relat Dis 2019;15:1896-902.  DOI  PubMed

101.     

Brown WA, de Leon Ballesteros GP, Ooi G, et al; IFSO appointed task force reviewing the literature on SADI-S/OADS. Single 
anastomosis duodenal-ileal bypass with sleeve gastrectomy/one anastomosis duodenal switch (SADI-S/OADS) IFSO position 
statement-update 2020. Obes Surg 2021;31:3-25.  DOI  PubMed

102.     

Spinos D, Skarentzos K, Esagian SM, Seymour KA, Economopoulos KP. The effectiveness of single-anastomosis duodenoileal 
bypass with sleeve gastrectomy/one anastomosis duodenal switch (SADI-S/OADS): an updated systematic review. Obes Surg 
2021;31:1790-800.  DOI  PubMed

103.     

https://dx.doi.org/10.1016/j.soard.2010.08.013
http://www.ncbi.nlm.nih.gov/pubmed/21111688
https://dx.doi.org/10.1097/SLA.0000000000004485
http://www.ncbi.nlm.nih.gov/pubmed/32941271
https://dx.doi.org/10.1097/SLA.0000000000005247
http://www.ncbi.nlm.nih.gov/pubmed/35129527
https://dx.doi.org/10.1007/s11695-020-04892-8
http://www.ncbi.nlm.nih.gov/pubmed/32748202
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7808966
https://dx.doi.org/10.1016/j.amjsurg.2019.10.034
http://www.ncbi.nlm.nih.gov/pubmed/31668708
https://dx.doi.org/10.1007/s11695-016-2267-0
http://www.ncbi.nlm.nih.gov/pubmed/27365147
https://dx.doi.org/10.1007/s11695-021-05269-1
http://www.ncbi.nlm.nih.gov/pubmed/33830446
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8113202
https://dx.doi.org/10.1007/s11695-016-2077-4
http://www.ncbi.nlm.nih.gov/pubmed/26932811
https://dx.doi.org/10.1007/s11695-010-0247-3
http://www.ncbi.nlm.nih.gov/pubmed/20798995
https://dx.doi.org/10.1007/s11695-021-05249-5
http://www.ncbi.nlm.nih.gov/pubmed/33517557
https://dx.doi.org/10.1007/s11695-019-04353-x
http://www.ncbi.nlm.nih.gov/pubmed/31853864
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7347680
https://dx.doi.org/10.1016/j.soard.2019.09.059
http://www.ncbi.nlm.nih.gov/pubmed/31611182
https://dx.doi.org/10.1007/s11695-020-05134-7
http://www.ncbi.nlm.nih.gov/pubmed/33409979
https://dx.doi.org/10.1007/s11695-020-05188-7
http://www.ncbi.nlm.nih.gov/pubmed/33452998

