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Abstract: Revisional metabolic and bariatric surgery (RMBS) presents unique challenges in addressing
weight loss failure or complications arising from initial bariatric procedures. This review aims to ex-
plore the complexities and solutions associated with revisional bariatric procedures comprehensively,
offering insights into the evolving terrain of metabolic and bariatric surgery. A literature review
is conducted to identify pertinent studies and expert opinions regarding RMBS. Methodological
approaches, patient selection criteria, surgical techniques, preoperative assessments, and postop-
erative management strategies are synthesized to provide a comprehensive overview of current
practices and advancements in the field, including institutional protocols. This review synthesizes
key findings regarding the challenges encountered in RMBS, including the underlying causes of
primary procedure failure, anatomical complexities, technical considerations, and assessments of
surgical outcomes. Additionally, patient outcomes, complication rates, and long-term success are
presented, along with institutional approaches to patient assessment and procedure selection. This
review provides valuable insights for clinicians grappling with the complexities of RMBS. A com-
prehensive understanding of patient selection, surgical techniques, preoperative management, and
postoperative care is crucial for enhancing outcomes and ensuring patient satisfaction in the field of
metabolic bariatric surgery.

Keywords: revisional surgery; metabolic and bariatric surgery; minimally invasive surgery; robotic
surgery; adjustable gastric banding; sleeve gastrectomy; Roux-en-Y gastric bypass; duodenal switch;
single-anastomosis duodeno–ileal bypass

1. Introduction

Obesity has become a worldwide epidemic in the last few years. According to the
World Health Organization, 16% of the worldwide adult population was obese in 2022 [1].
In the last 20 years (2000–2020), obesity rates in the US went from 30.5% to 42.4%, and the
prevalence of severe obesity (BMI > 35 kg/m2) increased from 4.7% to 9.2% [2].

By 2030, obesity rates in the US are predicted to reach 51.1% [3]. Obesity is a risk
factor for other diseases, such as heart disease, stroke, type 2 diabetes, and some types of
cancer, which are among the world’s leading causes of death [4–7]. Even though obesity
may not directly cause death, it has been recognized as one of the most important risk
factors for mortality, with 4.72 million deaths attributable to it [8]. Worldwide, each year,
2.8 million people die as a result of being overweight or obese [9].

Metabolic and bariatric surgery (MBS) has been demonstrated to be the most effective
long-term treatment for obesity, leading to both significant weight loss (WL) and comorbid-
ity resolution [10,11]. As obesity rates increase, it is not surprising that bariatric procedures
have also significantly increased during the last few years [10]. Between 2006 and 2009,
bariatric procedures went from 4.35/100,000 to 70.6/10,000 [12].

Although MBS rates were steady between 2010 and 2015 [12], just in 2019, around
256.000 MBS were performed in the US [13]. Worldwide, it is estimated that nearly
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580,000 people undergo MBS annually [14]. Despite all the beneficial effects of MBS, these
procedures are not free from complications, and around 28% of all MBS will require re-
vision [15]. Revisional metabolic and bariatric surgeries comprised 16.8% of all bariatric
procedures in 2019 [16]. Moreover, since 2011, there has been a 311% rise in RMBS [17].

Due to the presence of adhesions and anatomical distortion, revisional metabolic and
bariatric surgery (RMBS) is more complex than primary MBS and has been associated with
higher overall morbidity. Longer operative times and length of hospital stay, greater blood
loss and risk for Intensive Care Unit stay, and more postoperative complications, readmis-
sions, and reoperations have been reported for revisional procedures [18]. However, RMBS
can be safely performed with acceptable outcomes in most cases [19], when performed
by experienced bariatric surgeons in bariatric centers that have the resources to manage
possible complications [20].

2. Indications for RMBS

There is no official definition for “failure of MBS.” However, most surgeons describe
the failure of MBS in terms of WL [21]. Usually, a successful MBS is defined as a WL > 50%
of excess body weight [21,22]. Therefore, insufficient weight loss (IWL), defined as a WL
of less than 50% of excess weight, has been described as the most common indication for
RMBS [23]. As of January 2024, the IFSO Consensus on Definitions and Clinical Practice
Guidelines for Obesity Management established the following reporting standards for
specific weight-related definitions, and this includes the adoption of “recurrent weight
gain,” signifying a recurrent weight gain > 30% or worsening of an obesity complication
that was a significant indication for surgery and “suboptimal initial clinical response” as
initial total body weight loss < 20% or inadequate improvement in an obesity complication
that was a significant indication for surgery [24].

Other indications for RMBS include persistent reflux or dysphagia, abdominal pain,
nausea vomiting, malnutrition, and anatomical complications such as strictures, refractory
marginal ulcers, device and hardware complications, fistulas, and internal hernias, among
others [25]. Although the initial approach for these complications is usually medical or
endoscopic, RMBS may be indicated when initial measures fail.

2.1. Index Procedures

Adjustable gastric banding (AGB) has the highest failure rate of all bariatric procedures,
with 20–60% of the patients requiring reoperation [23,26]. IWL is the main indication,
accounting for 13.7–62.5% of all the cases [23,25]. Hardware problems, including band
slippage, erosion, intolerance, obstruction, and port and tubing problems, are the second
most common indication for revision. Band slippage may occur in 1–22% of the patients
and accounts for 2–69% of the reoperations [27]. Other indications for revisional surgery
include motility problems, infection, and leakage [23,25].

Sleeve gastrectomy (SG) is the second procedure that requires the most revisions, with
a revision rate that ranges between 14–37% [26]. Again, the best indication is IWL, with
an incidence of 13.1% [26]. Similarly, weight recidivism after SG has been reported to be
around 27.8% [28]. Other reoperation indications include persistent reflux, and anatomical
complications such as anastomotic leaks, sleeve strictures, and sleeve dilation [23].

A minority of RYGBs may require revision. Around 20–24% experience weight regain
(WR) after RYGB and may therefore seek a reoperation [26,29–31]. Anatomical complica-
tions are also a recognized reason for reoperation in these patients; around 1–6% develop
gastro-jejunal (GJ) strictures, 0.6–25% marginal ulcers, and 6% gastrogastric fistula after
RYGB [32,33]. Although most of these complications can be managed endoscopically, up to
38.5% of GJ strictures and 33.3% of marginal ulcers will require revisional surgery [34,35].

Biliopancreatic diversion (BPD) with or without duodenal switch (DS) and single-
anastomosis duodenal–ileal bypass with sleeve gastrectomy (SADI-S) account for around
2% of all the MBS performed in the US [16]. Revision rates are not yet well established, but
most revisions are secondary to malnutrition with issues, including persistent diarrhea,
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metabolic abnormalities, abdominal pain, and persistent emesis [16]. It is expected that
revisions for these procedures will increase in the next few years, as more of these surgeries
are performed.

2.2. Approach to RMBS: Preoperative Evaluation

Patients undergoing RMBS should undergo a multidisciplinary evaluation. At our
institution, all patients undergo a comprehensive evaluation by the metabolic and bariatric
surgery team, including behavioral and psychosocial assessments and nutritional evalua-
tion. It is important to optimize the patient before the surgery, so micronutrient abnormali-
ties should be corrected before undergoing RMBS [36].

The preoperative workup should also include a contrast-enhanced upper gastroin-
testinal series (UGI) and upper gastrointestinal (GI) endoscopy to better characterize the
anatomy and detect any possible abnormality. Both studies are usually performed in
patients undergoing RMBS, as evidenced by a survey answered by 460 bariatric surgeons,
where 90% reported performing an upper GI endoscopy and 85.6% a contrasted UGI before
surgery [37].

Lastly, depending on the patient’s concomitant symptoms, it may be necessary to
request additional studies such as a 24 h pH study in patients with reflux and manometry
in patients with dysphagia. Additional images, such as computed tomography (CT) with
three-dimensional reconstruction, may also be helpful [38].

3. Surgical Choice

The choice of revisional procedure mainly depends on the index procedure performed,
anatomical complications, and patients’ main complaints. Minimally invasive techniques
are preferred over open surgery due to decreased morbidity and mortality [39].

3.1. Revisional Gastric Banding

No consensus exists on which procedure should be performed in patients with a
failed AGB. Some patients may desire to undergo band removal without any revisional
procedure. Endoscopic procedures may also be useful for specific complications such as
band erosion [40]. Surgical interventions may achieve more durable results and better
weight-related outcomes. The procedure of choice should be decided in consultation with
the patient after explaining all the options. This chapter will only discuss the surgical
alternatives for revision after AGB.

Whichever is the revisional surgery of choice, the most important step is band removal.
The gastric band produces a fibrotic ring around the stomach, and the careful excision of
this ring is a critical step in revisional surgery. Incomplete excision may lead to further
complications [41]. There has been discussion over whether revisional surgery for AGB
should be performed in one or two steps. Some have reported better outcomes, such as
less leakage incidence, with one-stage procedures [42,43]. Therefore, we prefer to perform
one-stage operations whenever possible to reduce the number of surgeries and overall cost.

Most surgeons prefer converting to RYGB [37], arguing that as these patients already
failed a restrictive procedure, conversion to a procedure with a malabsorptive component
makes more sense [44,45]. Some have reported that the WL associated with RYGB conver-
sion is higher and more maintained in time than the one achieved with SG (57.8% EWL for
RYGB vs. 22% EWL for SG at 12–24 months) [46]. However, meta-analyses have failed to
demonstrate any outcome difference between either procedure [44,45].

Even though WL outcomes may be similar, we prefer RYGB over SG as a standard
approach for these patients at our institution. RYGB allows for a better pouch construction,
especially in patients with a big anterior pouch [41]. It also permits repair of the scarring
and stomach ischemia caused by the band and decreases the risk of gastroesophageal reflux
disease (GERD) and migration of the stomach compared to SG [45].

The second most used revisional procedure is SG [22], which has gained popularity
in the last few years as it may avoid RYGB complications such as dumping syndrome,
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malabsorption, marginal ulceration, and internal hernia [44]. As previously mentioned, WL
outcomes between RYGB and SG and postoperative complications are similar. However,
even primary SG has higher reoperation rates than RYGB, mainly due to IWL. Similarly,
RYGB has been associated with Barrett’s esophagus regression, so SG should not be the
procedure of choice for patients with severe reflux or esophagitis [47].

Nevertheless, band conversion to SG is still feasible in patients with preserved anatomy
and has good results regarding % EWL and low morbidity. One-anastomosis gastric bypass
(OAGB) has become an option for failed AGB [21]. As the OAGB has only one anastomosis,
less-severe complication rates have been reported compared to RYGB [48,49]. A recently
published matched nationwide study suggested that OAGB as a revisional procedure after
AGB has similar short-term WL outcomes as RYGB but better long-term weight results
with no difference in postoperative complications [48].

Conversion to DS or SADI-S is also feasible. At our facility, we prefer to perform
this surgery in cases where patients have a BMI exceeding 50 kg/m2, given the elevated
risk of complications following these procedures. Moreover, research indicates that DS
yields superior WL outcomes compared to RYGB for patients with a BMI over 50 [50].
Although the results of DS after a failed AGB seem promising, more studies on the topic
are needed [46].

3.2. Revisional Sleeve Gastrectomy

SG is the most performed MBS nowadays, so it is not surprising that it is the second
procedure requiring the most revisions [16]. When patients seek revision for a specific
complaint such as persistent reflux or have an anatomical complication like stricture or
stenosis, less-invasive treatment options should be considered first. For patients presenting
mainly with reflux symptoms, we first prescribe medical therapy with proton pump
inhibitors (PPls). If this fails and the patient has symptoms that correlate with 24 h pH
monitoring of PPls, we consider them surgical candidates.

As per a recent Delphi consensus study conducted in 2023, there was a consensus
among experts to refrain from employing surgical procedures such as OAGB, banded RYGB,
SADI-S, DS, and cruroplasty/hiatal hernia repair as a stand-alone procedure. Additionally,
they favored RYGB for managing reflux symptoms post-SG [51].

Similarly, for patients presenting with strictures or stenosis, we first try endoscopic
dilation. Again, if the endoscopic treatments fail, they may undergo revisional surgery.

It is essential for the multidisciplinary team to conduct a comprehensive evaluation of
all revision surgeries for GERD, IWL, and WR post-SG. Moreover, patients should receive at
least one year of medical and supportive care before undergoing any revision surgeries [51].
Additionally, it is important to emphasize that before proceeding with any revision or conver-
sion surgery, patients are required to undergo a UGI, esophagogastroduodenoscopy (EGD),
and functional tests like a manometry as part of our preoperative assessment protocol.

Surgical alternatives for SG revision include placing a magnetic sphincter augmenta-
tion device (MSAD), re-sleeve gastrectomy, RYGB, OAGB, and DS [52,53]. RYGB is most
surgeons’ revisional procedure of choice for failed SG [21]. Furthermore, findings from the
aforementioned Delphi Consensus study revealed that over 97% of experts favored this
procedure [51].

It has been demonstrated that RYGB conversion is feasible, safe, and effective. A
meta-analysis reported 68% and 44% EWL 1 and 2 years after RYGB conversion for failed
SG [54]. Other studies have reported lower EWL% but still-significant WL outcomes after
RYGB conversion with low complication rates [55–59].

It has also been demonstrated that RYGB conversion may improve obesity-related
comorbidities such as hypertension, diabetes, and obstructive sleep apnea [56,60,61]. Simi-
larly, reflux improves significantly after SG conversion to RYGB [55,56,60,61]. According
to a recent study, in a group of patients that underwent RYGB conversion after a failed
SG, mean gastroesophageal reflux (GERD) heartburn-related quality of life score (HRQL)
significantly decreased in 73% of the patients after 6 months [55].
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In conclusion, RYGB is used to treat GERD, IWL, and anatomic complications follow-
ing SG. If the patient’s BMI exceeded 50 kg/m2 at the time of RMBS, DS was determined to
be the procedure of choice rather than RYGB. IWL was defined as an excess body weight
loss of less than 50% at 12 months after primary surgery. GERD was considered an indica-
tion for surgery when refractory to 12 to 24 months of clinical therapy and when there was a
proven correlation between symptoms and abnormal esophageal acid exposure during 24 h
pH monitoring while off PPIs [51]. Anatomic complications after SG included angulations,
strictures, and migration of the gastric sleeve into the mediastinum. Endoscopic dilation
will be attempted for patients presenting with gastric outlet obstruction.

3.3. Revisional Roux-en-Y Gastric Bypass

This procedure is typically recommended for individuals with a BMI of >40 kg/m2,
or for those patients with a BMI of 35 or higher who also have obesity-related health
comorbidities [62]. According to the IFSO Worldwide Survey 2020–2021 on Current Trends
for Bariatric and Metabolic Procedures, RYGB is reported as the second most common
procedure performed worldwide, following SG [63].

RYGB has been performed with low mortality rates and has demonstrated high
efficiency, especially if the impact on WL and comorbidity control is taken into account [64].
Patients usually experience significant WL in a short period of time [65,66]. Compared to SG,
RYGB confers superior clinical efficacy in terms of WL and the remission of comorbidities,
particularly T2DM [65–67].

However, with the significant increase in the demand for RYGB for the treatment
of obesity, there has also been a rise in post-operative complications following this pro-
cedure [68]. In addition, the risk of surgical complications has been demonstrated to be
greater following RYGB in comparison to SG [65]. These complications can be further cate-
gorized into two groups: early and late complications. Early complications occur within
the first 30 days after the surgery and they may include infection, bleeding (1.9–4.4%),
intestinal obstruction, suture leaks (0.4–5.2%), deep vein thrombosis (DVT), and pulmonary
embolism (PE) [68].

Late complications occur months to years after surgery and they include gastrogastric
fistulas (1.5–6%), marginal ulcers (1–16%), strictures (2.9% to 23.0%), nutritional deficiencies,
dumping syndrome, and bowel obstruction (adhesions and internal hernia) [68,69].

Nutritional deficiencies, as well as anemia, represent significant long-term complica-
tions following RYGB [69–72]. The altered gastrointestinal anatomy and reduced absorptive
capacity resulting from this procedure often lead to inadequate intake and absorption of
essential macro and micro-nutrients, including crucial vitamins and minerals such as iron,
vitamin B12, calcium, and vitamin D [69,71–73]. These deficiencies impact various systems,
including the gastrointestinal, cardiac, and neurological systems, among others. They
present with a range of symptoms, including fatigue, weakness, dyspnea on exertion,
poor wound healing, nausea, constipation, and neurological impairments, significantly
impacting patients’ overall well-being and quality of life [71].

Anemia, characterized by diminished red blood cell count or hemoglobin, stands as a
prevalent complication that exacerbates symptoms, particularly fatigue and weakness [74].
This condition is directly linked to deficiencies in essential vitamins and minerals, in-
cluding vitamin B12, folate, and iron, which are frequently observed after RYGB [75–77].
Additionally, RYGB patients may encounter protein malnutrition, fat-soluble vitamins
(A, D, E, K) deficiencies, alterations in gut microbiota that can lead to small intestinal
bacterial overgrowth (SIBO) due to bowel stasis and deficiencies in water-soluble vita-
mins (B-complex vitamins) and minerals (calcium and iron), further complicating their
nutritional status [73,78–80].

Management of these multifaceted nutritional deficiencies typically entails lifelong
supplementation and dietary modifications. However, despite conservative measures,
these complications may persist or worsen over time. In such scenarios, the consideration
of revisional, reversal, or conversion procedures as potential interventions to address the
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underlying etiology may be warranted. However, it is important to note that the existing
evidence supporting these interventions is notably limited. Therefore, further rigorous
research is imperative to establish guidelines and protocols in this domain [81–83].

Lastly, failure of the index procedure includes IWL, WR, and/or re-occurrence of
comorbidities.

3.3.1. Management of Late Complications

A commonly recognized complication following RYGB is anastomotic ulcers [84]. They
may manifest independently or concurrently with strictures [85]. The primary therapeutic
approach involves initiating medical therapy, particularly with sucralfate and PPIs. If
ulcers are recurrent or non-healing and cause symptoms that are not relieved by PPIs, this
would be regarded as an indication for RMBS, with redo gastrojejunostomy (GJ) being the
recommended course of action [85].

When addressing anastomotic strictures, the first course of action typically involves
endoscopic dilatation or stent placement, as detailed in the existing literature [86,87]. In
cases where endoscopic therapy proves ineffective, revisional surgery, specifically a repeat
GJ, may be warranted [85].

A relatively uncommon adverse event is a gastrogastric fistula (GGF). In cases where
the GGF is located laterally to the gastric pouch, the pouch is separated from the gastric
remnant, and the fistula is divided and closed using a stapler. If the fistula results from
a perforated ulcer at the gastro-jejunal anastomosis (GJA) and the perforation extends
towards the gastric remnant, it is imperative to redo the GJ, ensuring the separation of
the fistula from the remnant. In exceptional cases, a gastrectomy of the remnant may be
required [85,88].

3.3.2. Management of WR

WR following RYGB is a critical concern as it can contribute to the recurrence of
comorbidities and adversely impact the overall well-being and quality of life of individuals
who have undergone the procedure [89]. This adverse event not only poses challenges for
long-term weight management but also necessitates comprehensive strategies for monitor-
ing and intervention to mitigate its effects on health outcomes. WR has been associated
with several factors, including behavioral, psychological, and anatomical factors, such as
the dilation of the GJA which leads to a faster gastric emptying and a reduced sense of
satiety [90].

From an anatomical standpoint, a dilated or enlarged GJA of >30 mm and the presence
of gastrogastric fistula (GGF) serve as noteworthy indicators predictive of weight regain
post-RYGB [91,92]. Additionally, from a surgical perspective, a patient may experience IWL
as a consequence of pouch stretching, dilation of the stoma, inadequate malabsorption, or
other anatomical or physiological issues [93].

In our institution, dietary modifications, behavioral interventions, and medications
represent the first therapeutic step to treating WR or IWL after a failed RYGB. Patients
who met the eligibility criteria for metabolic and MBS based on their body mass index
(BMI) and comorbidities (BMI ≥ 40 kg/m2 alone or ≥35 kg/m2 with metabolic disorders)
within 24 months following their initial procedure were assessed for potential revision
surgery [94].

Re-interventions can pose technical challenges attributed to adhesions and altered
anatomy. Furthermore, these reoperations entail a higher risk of complications, morbidity,
and mortality in comparison to the primary procedure [90]. According to a newly published
report detailing our institution’s experience, late adverse events such as anastomotic
stricture were the most common causes of surgical revision, in patients who underwent
RYGB as their index procedure, rather than IWL [85]. Nevertheless, when addressing
IWL post-RYGB, redo-GJ and pouch resizing procedures are reliable options, albeit with
associated risks of significant leak rates [95–97].
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Combined TORe and Distalization of the BPL

Transoral outlet reduction endoscopy (TORe) is a minimally invasive revisional proce-
dure that is proposed as a treatment of WR refractory to conservative therapies [93]. As an
endoscopic alternative for more invasive revisional surgeries, TORe primarily focuses on
decreasing the size of the GJA in order to delay gastric pouch emptying, thus enhancing the
sense of satiety [91,98,99]. Regarding a more technical aspect, TORe involves endoscopic
placement of sutures around the dilated GJA, which are then tightened to reduce the
anastomotic aperture [100].

Several TORe techniques have been developed to improve efficacy, with argon plasma
mucosal coagulation (APMC-TORe) and full-thickness suturing plus argon plasma mu-
cosal coagulation (ft-TORe) being the most commonly utilized techniques [98]. As per a
meta-analysis conducted by Jaruvongvanich et al., weight reduction outcomes and safety
profiles demonstrate comparability between APMC-TORe and ft-TORe procedures [98].
Nevertheless, it is noted that the APMC-TORe procedure typically necessitates multiple
endoscopic sessions [98].

After undergoing TORe treatment, the total body weight loss (TBWL) was 8.5% in one
year (out of 331 patients, n = 276), 6.9% in three years (out of 331 patients, n = 211), and
8.8% in five years [91]. Furthermore, this study also revealed that most of the patients (77%)
stopped gaining weight completely, and 62% of them were still able to maintain a TBWL of
greater than 5% after five years [67].

Despite the scarcity of data on this innovative procedure, TORe has displayed a supe-
rior safety profile in contrast to traditional surgical revision approaches [67,91]. Moreover,
several studies have demonstrated that endoscopic revision of the GJA provides a durable
solution for weight management [91,99]. TORe is favored over RMBS for its numerous
benefits, including reversibility, faster recovery, and shorter hospital stays [101].

Research has shown TORe to be both safe and effective in promoting WL in patients
with WR [99,101]. Consequently, TORe, in combination with nutritional, psychological,
medical, and endoscopic interventions, emerges as a leading option for managing WR after
RYGB, while revisional surgery should be reserved for patients refractory to conservative
and minimally invasive treatments [93].

Distalization of the BPL

Distalization of the biliopancreatic limb (DBPL) emerges as a strategic intervention
targeting both weight-related and metabolic concerns. Distalization aims to optimize the
balance between restriction and malabsorption, addressing anatomical and physiological
factors that may contribute to the suboptimal outcomes of the primary RYGB.

In this revisional approach, the biliopancreatic limb is lengthened, and the common
channel is shortened to enhance malabsorption and augment WL [102]. Recent studies
have found that with a total alimentary limb length (TALL) of 400–450 cm, there was a
lower incidence of malnutrition after the procedure [102].

However, as with any surgical intervention, there are associated risks and considera-
tions. Prospective benefits need to be weighed against potential complications, including
malnutrition, vitamin deficiencies, and alterations in gastrointestinal function. As such,
the decision to pursue DBPL must be individualized, considering the patient’s specific
clinical profile, nutritional needs, and the underlying causes of the initial RYGB failure.
Close postoperative monitoring and nutritional supplementation are crucial elements
to mitigate potential drawbacks and optimize outcomes for patients undergoing this
revisional procedure.

Conversion of RYGB to DS

Ultimately, two of the most demanding alternatives for revisional surgery are the
conversion of RYGB to a biliopancreatic diversion with duodenal switch (BPD/DS), also
known as DS, and the conversion to a single-anastomosis duodeno–ileal bypass with sleeve
gastrectomy or SADI-S.
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Converting to a DS is often recommended for patients presenting with significant
comorbidities such as T2DM, hypertension, or metabolic syndrome [103]. This compre-
hensive approach aims to address multiple health concerns simultaneously, leveraging the
DS’s capacity for substantial WL and metabolic improvement [103–105]. Conversely, the al-
ternative strategy involves converting to SADI-S. This procedure is a simpler alternative to
DS as it involves creating a single anastomosis, potentially decreasing surgical complexity
and associated risks of complications.

It is important to outline that the decision whether to convert to a DS or SADI-S is
contingent upon the surgeon’s preference and patient-specific considerations. This decision
is meticulously tailored to each patient’s unique needs and medical circumstances, while
also factoring in the surgeon’s preference, expertise, and judgment. It is a collaborative
effort between the patient and the surgical team, ensuring alignment with the patient’s
goals, medical history, and desired outcomes.

Whether the decision is to convert to a DS or SADI-S, both procedures can be conducted
either as a one-stage or two-stage process. First, the GJ is disconnected, and a gastro-
gastrostomy is constructed to restore gastric continuity. This preparatory phase lays
the foundation for the subsequent intervention aimed at optimizing WL outcomes and
metabolic control [52].

Subsequently, a DS or SADI-S is performed. This second part of the procedure typically
takes place three months after the first stage. Notably, certain authors have noted that
performing the procedure in the same setting may result in higher rates of complications or
even more severe complications when compared to a two-stage approach [105–107].

Tran et al. reported that the percentage of EWL after converting RYGB to DS was 62.7%
at one year and 71% at three years, showing significant and sustained WL [100]. According
to a related study, the DS showed the highest amount of WL after a 5-year follow-up when
compared to other bariatric procedures [89]. Other studies have shown that many patients
experience improvement or complete resolution of conditions such as T2DM, high blood
pressure, and sleep apnea, with a reduced risk of WR [108–110].

However, there are potential drawbacks and considerations associated with this proce-
dure. One notable concern is the increased risk of malabsorption-related complications,
including nutrient deficiencies and metabolic imbalances necessitating vigilant monitoring
and lifelong nutritional supplementation [111]. Additionally, the potential for gastroin-
testinal symptoms, such as diarrhea or steatorrhea, poses a challenge for some patients
undergoing this conversion, impacting their quality of life [111].

3.4. Revisional Duodenal Switch (DS)

DS is one of the most challenging interventions in terms of technique, recovery time,
and chances of malnutrition [112]. It combines restrictive and malabsorptive techniques
and is typically recommended for individuals with a BMI over 50 kg/m2.

This procedure consists of an SG followed by a duodeno-ileostomy and an ileo-
ileostomy, creating a long Roux-en-Y with a 150 cm alimentary limb and a 120 cm common
channel [113]. Comparably, SADI-S is a variation of the DS procedure, which involves the
creation of a single anastomosis connecting the post-pyloric portion of the duodenum to
the small intestine, 250 cm proximal to the ileocecal valve [114].

Despite its efficacy in promoting substantial WL and addressing obesity-related co-
morbidities, this procedure presents considerable challenges [115,116]. Numerous studies
have described malabsorption as the predominant complication following SADI-S and DS
interventions, resulting in consequential malnutrition, with prevalence rates ranging from
2% to 18.5% [117–119]. However, recent studies have identified GERD as a post-procedural
side effect following SADI-S and DS [120–124].

Additionally, given the complex nature of the surgery, DS may lead to a higher
risk of perioperative complications, requiring longer hospital stay when compared to
other MBS [111,115,116,125]. Moreover, a high degree of skill is required to perform this



J. Clin. Med. 2024, 13, 3104 9 of 16

procedure, and patients frequently have prolonged recovery times that need meticulous
postoperative care [115,125].

3.4.1. Management of Gastroesophageal Reflux Disease

In the assessment of patients who have developed GERD after SADI-S or DS pro-
cedures, a comprehensive diagnostic approach is undertaken at our institution. Initial
imaging studies, including EGD, UGI, and esophageal manometry examinations, are per-
formed to discern any underlying anatomical anomalies, such as hiatal hernia, sleeve
narrowing, or esophageal dysmotility, that may contribute to the patient’s symptoms.

Subsequently, functional assessments, such as the Bravo pH study and 24 h pH-
impedance test, are conducted to evaluate the extent of acid and bile exposure and quantify
reflux events, respectively [126]. These diagnostic tools provide crucial insights into the
pathophysiology of GERD in each patient, guiding subsequent therapeutic decisions.

For patients presenting with GERD symptoms despite normal anatomical findings in
preoperative assessments, conversion to RYGB or placing an MSAD are viable management
options [127,128] (Figure 1). It is important to mention that before the implantation of the
MSAD, preoperative esophageal manometry is recommended to assess for any underlying
esophageal pathology.
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In cases where bile reflux is identified in a 24 h pH-impedance study following SADI-S,
conversion to conventional DS may be warranted [129,130].

Similarly, patients who develop GERD due to sleeve stenosis post-SADI-S or DS may
benefit from conversion to RYGB to address the underlying issue [131–133].

If a hiatal hernia is identified as the underlying cause of the patient’s reflux symp-
toms, it should be promptly addressed. Simultaneous repair of any pathological hiatal
hernia during the aforementioned procedures is recommended to optimize outcomes and
minimize the risk of symptom recurrence.

This comprehensive approach ensures tailored management strategies for patients
with post-MBS GERD, addressing both anatomical abnormalities and functional distur-
bances to achieve optimal clinical outcomes.

3.4.2. Management of Malabsorption

Malnutrition after MBS refers to a condition where individuals experience deficien-
cies in essential nutrients, vitamins, and minerals following MBS. This can occur due to
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numerous factors such as reduced food intake, alterations in nutrient absorption, changes
in dietary habits, and inadequate supplementation [134].

Malnutrition can manifest in different forms, including deficiencies in protein, vitamins
such as B12, D, and folate, minerals such as iron, calcium, and zinc, and macronutrients
such as carbohydrates, fats, and proteins [134]. If left untreated, malnutrition can lead
to serious health complications, including weakness, fatigue, impaired wound healing,
osteoporosis, neurological and gastrointestinal problems, and cardiovascular, renal, and
immune system dysfunction [134].

To address malabsorption-related complications, some variations of the DS incorpo-
rate a side-to-side anastomosis, often referred to as “kiss anastomosis” [135]. This involves
connecting the biliopancreatic limb (BL) and the common channel (CC) in a side-to-side
fashion, forming a loop while lengthening both limbs and allowing pancreatic enzymes
and bile to mix with the food further down the small intestine [135]. By incorporating this
anatomical modification, the side-to-side anastomosis is designed to decrease the likelihood
of bile reflux into the esophagus, thereby reducing the occurrence of malabsorption-related
complications. Furthermore, this altered anatomical configuration can improve the ab-
sorption of vital nutrients, alleviating concerns associated with malabsorption. Essentially,
the side-to-side anastomosis aims to achieve a balance between significant WL and the
mitigation of complications [135].

Another strategy to manage malnutrition is by suppressing the malabsorptive part of
the biliopancreatic diversion with a proximal anastomosis [117]. This procedure generally
refers to a connection between the biliopancreatic limb and the alimentary limb made at a
higher anatomical point than the traditional DS anastomosis, resulting in the creation of a
“dual channel” and the restoration of a completely functional small bowel [117]. Despite
these modifications aiming to create a more balanced physiological environment, the
potential for WR and early and late morbidity remains [118].

In summary, these techniques share a common goal of refining the DS procedure
to enhance its efficacy and minimize complications, particularly those related to reflux
and malabsorption. It is crucial to acknowledge, however, that the specific nuances of
each technique, including the anatomical location of the anastomosis and the degree
of limb rearrangement, can vary among surgeons and institutions. When using these
procedures, surgeons should place a high priority on having a complete understanding
of the anatomical subtleties and possible effects of each alteration. Individualized patient
assessment, including meticulous consideration of pre-existing conditions and long-term
nutritional implications, remains paramount.

4. Conclusions

RMBS presents a complex landscape fraught with challenges and considerations. The
primary hurdles involve addressing the complications arising from the initial bariatric
procedure. Striking a delicate balance between achieving sustainable WL and minimizing
potential risks remains a formidable challenge. Patient selection becomes pivotal, as indi-
vidualized approaches are necessary to tailor interventions to specific clinical profiles and
needs while maximizing patient outcomes. Furthermore, the involvement of a multidisci-
plinary team of experts is imperative in navigating this intricate terrain. Their collaboration
ensures thorough pre-operative evaluation, precise surgical intervention, and attentive
post-operative care. Additionally, given the complexity of these cases, RMBS should ideally
be performed at specialized centers equipped with the requisite infrastructure and expe-
rience to manage such procedures effectively. Adhering to these principles facilitates the
optimization of outcomes while minimizing risks for patients undergoing RMBS.

Author Contributions: Conceptualization, L.A.E., R.C.-L., J.C. and E.F.E.; methodology, L.A.E., R.C.-L.,
J.C. and E.F.E.; software, L.A.E. and J.C.; validation, E.F.E.; resources, L.A.E., R.C.-L., J.C. and E.F.E.;
data curation, L.A.E. and J.C.; writing—original draft preparation, L.A.E., R.C.-L., J.C. and E.F.E.;
writing—review and editing, L.A.E., R.C.-L., J.C. and E.F.E.; visualization, L.A.E., J.C. and E.F.E.;
supervision, E.F.E. All authors have read and agreed to the published version of the manuscript.



J. Clin. Med. 2024, 13, 3104 11 of 16

Funding: This research received no external funding.

Informed Consent Statement: Not applicable.

Data Availability Statement: The original data presented in the study are openly available in PubMed
at [https://pubmed.ncbi.nlm.nih.gov/].

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. WHO. Obesity and Overweight Fact Sheet; WHO: Geneva, Switzerland, 2022. Available online: https://www.who.int/news-room/

fact-sheets/detail/obesity-and-overweight#:~:text=/m2).-,Adults,than%20or%20equal%20to%2030 (accessed on 1 March 2024).
2. Hales, C.M.; Carroll, M.D.; Fryar, C.D.; Ogden, C.L. Prevalence of Obesity and Severe Obesity among Adults: United States,

2017–2018. NCHS Data Brief 2020, 360, 1–8. [PubMed]
3. Wang, Y.; Beydoun, M.A.; Liang, L.; Caballero, B.; Kumanyika, S.K. Will all Americans become overweight or obese? estimating

the progression and cost of the US obesity epidemic. Obesity 2008, 16, 2323–2330. [CrossRef] [PubMed]
4. Sjöström, L.; Peltonen, M.; Jacobson, P.; Sjöström, C.D.; Karason, K.; Wedel, H.; Ahlin, S.; Anveden, Å.; Bengtsson, C.; Bergmark,

G.; et al. Bariatric Surgery and Long-term Cardiovascular Events. JAMA 2012, 307, 56–65. [CrossRef] [PubMed]
5. Kitahara, C.M.; Flint, A.J.; Berrington de Gonzalez, A.; Bernstein, L.; Brotzman, M.; MacInnis, R.J.; Moore, S.C.; Robien, K.;

Rosenberg, P.S.; Singh, P.N.; et al. Association between class III obesity (BMI of 40–59 kg/m2) and mortality: A pooled analysis of
20 prospective studies. PLoS Med. 2014, 11, e1001673. [CrossRef] [PubMed]

6. Adams, K.F.; Schatzkin, A.; Harris, T.B.; Kipnis, V.; Mouw, T.; Ballard-Barbash, R.; Hollenbeck, A.; Leitzmann, M.F. Overweight,
obesity, and mortality in a large prospective cohort of persons 50 to 71 years old. N. Engl. J. Med. 2006, 355, 763–778. [CrossRef]
[PubMed]

7. Whitlock, G.; Lewington, S.; Sherliker, P.; Clarke, R.; Emberson, J.; Halsey, J.; Qizilbash, N.; Collins, R.; Peto, R. Body-mass index
and cause-specific mortality in 900,000 adults: Collaborative analyses of 57 prospective studies. Lancet 2009, 373, 1083–1096.
[PubMed]

8. Yang, W.; Wen, J.; Wu, F.; Zeng, H.; Guo, B.; Ge, L. Pharmacotherapy weight-loss interventions to prevent type 2 diabetes
in overweight or obese adults and older adults: A protocol for systematic review and network meta-analysis. Medicine 2021,
100, e24812. [CrossRef] [PubMed]

9. Martinelli, I.; Tomassoni, D.; Moruzzi, M.; Traini, E.; Amenta, F.; Tayebati, S.K. Obesity and Metabolic Syndrome Affect the
Cholinergic Transmission and Cognitive Functions. CNS Neurol. Disord. Drug Targets 2017, 16, 664–676. [CrossRef] [PubMed]

10. Mercado, A.; Pham, A.; Wang, Z.; Huang, W.; Chan, P.; Ibrahim, H.; Gogineni, H.; Huang, Y.; Wang, J. Effects of bariatric surgery
on drug pharmacokinetics-Preclinical studies. Front. Pharmacol. 2023, 14, 1133415. [CrossRef]

11. Kissler, H.J.; Settmacher, U. Bariatric surgery to treat obesity. Semin. Nephrol. 2013, 33, 75–89. [CrossRef]
12. Alalwan, A.A.; Friedman, J.; Park, H.; Segal, R.; Brumback, B.A.; Hartzema, A.G. US national trends in bariatric surgery: A

decade of study. Surgery 2021, 170, 13–17. [CrossRef] [PubMed]
13. Banerjee, E.S.; Schroeder, R.; Harrison, T.D. Metabolic Surgery for Adult Obesity: Common Questions and Answers. Am. Fam.

Physician 2022, 105, 593–601. [PubMed]
14. Angrisani, L.; Santonicola, A.; Iovino, P.; Vitiello, A.; Zundel, N.; Buchwald, H.; Scopinaro, N. Bariatric Surgery and Endoluminal

Procedures: IFSO Worldwide Survey 2014. Obes. Surg. 2017, 27, 2279–2289. [CrossRef] [PubMed]
15. Tsai, C.; Zehetner, J.; Beel, J.; Steffen, R. Long-term outcomes and frequency of reoperative bariatric surgery beyond 15 years after

gastric banding: A high band failure rate with safe revisions. Surg. Obes. Relat. Dis. 2019, 15, 900–907. [CrossRef] [PubMed]
16. Clapp, B.; Ponce, J.; DeMaria, E.; Ghanem, O.; Hutter, M.; Kothari, S.; LaMasters, T.; Kurian, M.; English, W. American Society for

Metabolic and Bariatric Surgery 2020 estimate of metabolic and bariatric procedures performed in the United States. Surg. Obes.
Relat. Dis. 2022, 18, 1134–1140. [CrossRef] [PubMed]

17. English, W.J.; DeMaria, E.J.; Hutter, M.M.; Kothari, S.N.; Mattar, S.G.; Brethauer, S.A.; Morton, J.M. American Society for Metabolic
and Bariatric Surgery 2018 estimate of metabolic and bariatric procedures performed in the United States. Surg. Obes. Relat. Dis.
2020, 16, 457–463. [CrossRef] [PubMed]

18. Zhang, L.; Tan, W.H.; Chang, R.; Eagon, J.C. Perioperative risk and complications of revisional bariatric surgery compared to
primary Roux-en-Y gastric bypass. Surg. Endosc. 2015, 29, 1316–1320. [CrossRef]

19. Park, J.Y.; Song, D.; Kim, Y.J. Causes and outcomes of revisional bariatric surgery: Initial experience at a single center. Ann. Surg.
Treat. Res. 2014, 86, 295–301. [CrossRef]

20. Strong, A.T.; Guerrón, A.D. Revisional bariatric surgery for chronic complications necessitates custom surgical solutions. Mini-
Invasive Surg. 2022, 6, 37. [CrossRef]

21. Sanchez-Cordero, S.; Garcia Ruiz de Gordejuela, A.; Vilallonga, R.; Gonzalez, O.; Ciscar, A.; Ciudin, A.; Zabalegui, A.; Armengol,
M. Analysis of the Variability in Different Criteria to Define the Success of Bariatric Surgery: Retrospective Study 5-Year Follow-Up
after Sleeve Gastrectomy and Roux-en-Y Gastric Bypass. J. Clin. Med. 2023, 12, 187. [CrossRef]

https://pubmed.ncbi.nlm.nih.gov/
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight#:~:text=/m2).-,Adults,than%20or%20equal%20to%2030
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight#:~:text=/m2).-,Adults,than%20or%20equal%20to%2030
https://www.ncbi.nlm.nih.gov/pubmed/32487284
https://doi.org/10.1038/oby.2008.351
https://www.ncbi.nlm.nih.gov/pubmed/18719634
https://doi.org/10.1001/jama.2011.1914
https://www.ncbi.nlm.nih.gov/pubmed/22215166
https://doi.org/10.1371/journal.pmed.1001673
https://www.ncbi.nlm.nih.gov/pubmed/25003901
https://doi.org/10.1056/NEJMoa055643
https://www.ncbi.nlm.nih.gov/pubmed/16926275
https://www.ncbi.nlm.nih.gov/pubmed/19299006
https://doi.org/10.1097/MD.0000000000024812
https://www.ncbi.nlm.nih.gov/pubmed/33725948
https://doi.org/10.2174/1871527316666170428123853
https://www.ncbi.nlm.nih.gov/pubmed/28462694
https://doi.org/10.3389/fphar.2023.1133415
https://doi.org/10.1016/j.semnephrol.2012.12.004
https://doi.org/10.1016/j.surg.2021.02.002
https://www.ncbi.nlm.nih.gov/pubmed/33714616
https://www.ncbi.nlm.nih.gov/pubmed/35704821
https://doi.org/10.1007/s11695-017-2666-x
https://www.ncbi.nlm.nih.gov/pubmed/28405878
https://doi.org/10.1016/j.soard.2019.03.017
https://www.ncbi.nlm.nih.gov/pubmed/31378280
https://doi.org/10.1016/j.soard.2022.06.284
https://www.ncbi.nlm.nih.gov/pubmed/35970741
https://doi.org/10.1016/j.soard.2019.12.022
https://www.ncbi.nlm.nih.gov/pubmed/32029370
https://doi.org/10.1007/s00464-014-3848-4
https://doi.org/10.4174/astr.2014.86.6.295
https://doi.org/10.20517/2574-1225.2021.137
https://doi.org/10.3390/jcm12010187


J. Clin. Med. 2024, 13, 3104 12 of 16

22. Jiménez, A.; Pané, A.; Ibarzábal, A.; de Hollanda, A.; Tundidor, D.; Balibrea, J.M.; Andreu, A.; Molero, J.; Cañizares, S.; Obach, A.;
et al. Weight-loss thresholds after bariatric surgery and cardiovascular outcomes: More is better. Int. J. Obes. 2022, 46, 279–286.
[CrossRef] [PubMed]

23. El Ansari, W.; Elhag, W. Weight Regain and Insufficient Weight Loss After Bariatric Surgery: Definitions, Prevalence, Mechanisms,
Predictors, Prevention and Management Strategies, and Knowledge Gaps-a Scoping Review. Obes. Surg. 2021, 31, 1755–1766.
[CrossRef] [PubMed]

24. Salminen, P.; Kow, L.; Aminian, A.; Kaplan, L.M.; Nimeri, A.; Prager, G.; Behrens, E.; White, K.P.; Shikora, S.; IFSO Experts Panel.
IFSO Consensus on Definitions and Clinical Practice Guidelines for Obesity Management-an International Delphi Study. Obes.
Surg. 2024, 34, 30–42. [CrossRef] [PubMed]

25. Lim, R.; Beekley, A.; Johnson, D.C.; Davis, K.A. Early and late complications of bariatric operation. Trauma Surg. Acute Care Open
2018, 3, e000219. [CrossRef] [PubMed]

26. Thaher, O.; Driouch, J.; Hukauf, M.; Köckerling, F.; Stroh, C. Feasibility and Short-Term Outcomes of One-Step and Two-Step
Sleeve Gastrectomy as Revision Procedures for Failed Adjustable Gastric Banding Compared with Those After Primary Sleeve
Gastrectomy. Front. Surg. 2021, 8, 752319. [CrossRef] [PubMed]

27. Switzer, N.J.; Karmali, S.; Gill, R.S.; Sherman, V. Revisional Bariatric Surgery. Surg. Clin. N. Am. 2016, 96, 827–842. [CrossRef]
[PubMed]

28. Clapp, B.; Wynn, M.; Martyn, C.; Foster, C.; O’Dell, M.; Tyroch, A. Long term (7 or more years) outcomes of the sleeve gastrectomy:
A meta-analysis. Surg. Obes. Relat. Dis. 2018, 14, 741–747. [CrossRef] [PubMed]

29. Brissman, M.; Beamish, A.J.; Olbers, T.; Marcus, C. Prevalence of insufficient weight loss 5 years after Roux-en-Y gastric bypass:
Metabolic consequences and prediction estimates: A prospective registry study. BMJ Open 2021, 11, e046407. [CrossRef] [PubMed]

30. Courcoulas, A.P.; Christian, N.J.; Belle, S.H.; Berk, P.D.; Flum, D.R.; Garcia, L.; Horlick, M.; Kalarchian, M.A.; King, W.C.; Mitchell,
J.E.; et al. Weight change and health outcomes at 3 years after bariatric surgery among individuals with severe obesity. JAMA
2013, 310, 2416–2425. [CrossRef]

31. Tolvanen, L.; Christenson, A.; Surkan, P.J.; Lagerros, Y.T. Patients’ Experiences of Weight Regain After Bariatric Surgery. Obes.
Surg. 2022, 32, 1498–1507. [CrossRef]

32. Chahine, E.; Kassir, R.; Dirani, M.; Joumaa, S.; Debs, T.; Chouillard, E. Surgical Management of Gastrogastric Fistula After
Roux-en-Y Gastric Bypass: 10-Year Experience. Obes. Surg. 2018, 28, 939–944. [CrossRef] [PubMed]

33. Di Palma, A.; Liu, B.; Maeda, A.; Anvari, M.; Jackson, T.; Okrainec, A. Marginal ulceration following Roux-en-Y gastric bypass:
Risk factors for ulcer development, recurrence and need for revisional surgery. Surg. Endosc. 2021, 35, 2347–2353. [CrossRef]

34. Diaz-Vico, T.; Elli, E.F. Value of robotic-assisted technique in redo gastrojejunostomy for severe stenosis after gastric bypass.
J. Robot. Surg. 2020, 14, 463–471. [CrossRef] [PubMed]

35. Yimcharoen, P.; Heneghan, H.; Chand, B.; Talarico, J.A.; Tariq, N.; Kroh, M.; Brethauer, S.A. Successful management of gastrojejunal
strictures after gastric bypass: Is timing important? Surg. Obes. Relat. Dis. 2012, 8, 151–157. [CrossRef]

36. Osland, E.; Powlesland, H.; Guthrie, T.; Lewis, C.A.; Memon, M.A. Micronutrient management following bariatric surgery: The
role of the dietitian in the postoperative period. Ann. Transl. Med. 2020, 8 (Suppl. S1), S9. [CrossRef]

37. Mahawar, K.K.; Nimeri, A.; Adamo, M.; Borg, C.M.; Singhal, R.; Khan, O.; Small, P.K. Practices Concerning Revisional Bariatric
Surgery: A Survey of 460 Surgeons. Obes. Surg. 2018, 28, 2650–2660. [CrossRef]

38. Latif, M.A.; Fouda, N.; Omran, E.; Refaey, M.S. Role of imaging in assessment and detection of complications after bariatric
surgery. Egypt. J. Radiol. Nucl. Med. 2020, 51, 41. [CrossRef]

39. Singh, S.S.; Shinde, R.K. Minimally Invasive Gastrointestinal Surgery: A Review. Cureus 2023, 15, e48864. [CrossRef] [PubMed]
40. Manos, T.; Nedelcu, A.; Noel, P.; Zulian, V.; Danan, M.; Vilallonga, R.; Carandina, S.; Nedelcu, M. Endoscopic Gastric Band

Removal. J. Clin. Med. 2023, 12, 617. [CrossRef]
41. Gonzalez-Heredia, R.; Masrur, M.; Patton, K.; Bindal, V.; Sarvepalli, S.; Elli, E. Revisions after failed gastric band: Sleeve

gastrectomy and Roux-en-Y gastric bypass. Surg. Endosc. 2015, 29, 2533–2537. [CrossRef]
42. Stroh, C.; Benedix, D.; Weiner, R.; Benedix, F.; Wolff, S.; Knoll, C.; Manger, T.; Obesity Surgery Working Group, Competence

Network Obesity. Is a one-step sleeve gastrectomy indicated as a revision procedure after gastric banding? Data analysis from a
quality assurance study of the surgical treatment of obesity in Germany. Obes. Surg. 2014, 24, 9–14. [CrossRef] [PubMed]

43. Silecchia, G.; Rizzello, M.; De Angelis, F.; Raparelli, L.; Greco, F.; Perrotta, N.; Lerose, M.A.; Campanile, F.C. Laparoscopic sleeve
gastrectomy as a revisional procedure for failed laparoscopic gastric banding with a “2-step approach”: A multicenter study.
Surg. Obes. Relat. Dis. 2014, 10, 626–631. [CrossRef] [PubMed]

44. Sharples, A.J.; Charalampakis, V.; Daskalakis, M.; Tahrani, A.A.; Singhal, R. Systematic Review and Meta-Analysis of Outcomes
After Revisional Bariatric Surgery Following a Failed Adjustable Gastric Band. Obes. Surg. 2017, 27, 2522–2536. [CrossRef]
[PubMed]

45. Marin-Perez, P.; Betancourt, A.; Lamota, M.; Lo Menzo, E.; Szomstein, S.; Rosenthal, R. Outcomes after laparoscopic conversion of
failed adjustable gastric banding to sleeve gastrectomy or Roux-en-Y gastric bypass. Br. J. Surg. 2014, 101, 254–260. [CrossRef]
[PubMed]

46. Elnahas, A.; Graybiel, K.; Farrokhyar, F.; Gmora, S.; Anvari, M.; Hong, D. Revisional surgery after failed laparoscopic adjustable
gastric banding: A systematic review. Surg. Endosc. 2013, 27, 740–745. [CrossRef] [PubMed]

https://doi.org/10.1038/s41366-021-00986-0
https://www.ncbi.nlm.nih.gov/pubmed/34663893
https://doi.org/10.1007/s11695-020-05160-5
https://www.ncbi.nlm.nih.gov/pubmed/33555451
https://doi.org/10.1007/s11695-023-06913-8
https://www.ncbi.nlm.nih.gov/pubmed/37999891
https://doi.org/10.1136/tsaco-2018-000219
https://www.ncbi.nlm.nih.gov/pubmed/30402562
https://doi.org/10.3389/fsurg.2021.752319
https://www.ncbi.nlm.nih.gov/pubmed/34631787
https://doi.org/10.1016/j.suc.2016.03.004
https://www.ncbi.nlm.nih.gov/pubmed/27473804
https://doi.org/10.1016/j.soard.2018.02.027
https://www.ncbi.nlm.nih.gov/pubmed/29625744
https://doi.org/10.1136/bmjopen-2020-046407
https://www.ncbi.nlm.nih.gov/pubmed/33653767
https://doi.org/10.1001/jama.2013.280928
https://doi.org/10.1007/s11695-022-05908-1
https://doi.org/10.1007/s11695-017-2949-2
https://www.ncbi.nlm.nih.gov/pubmed/28983751
https://doi.org/10.1007/s00464-020-07650-0
https://doi.org/10.1007/s11701-019-01009-x
https://www.ncbi.nlm.nih.gov/pubmed/31463879
https://doi.org/10.1016/j.soard.2011.01.043
https://doi.org/10.21037/atm.2019.06.04
https://doi.org/10.1007/s11695-018-3226-8
https://doi.org/10.1186/s43055-020-00157-7
https://doi.org/10.7759/cureus.48864
https://www.ncbi.nlm.nih.gov/pubmed/38106769
https://doi.org/10.3390/jcm12020617
https://doi.org/10.1007/s00464-014-3995-7
https://doi.org/10.1007/s11695-013-1068-y
https://www.ncbi.nlm.nih.gov/pubmed/23999964
https://doi.org/10.1016/j.soard.2013.10.017
https://www.ncbi.nlm.nih.gov/pubmed/24462311
https://doi.org/10.1007/s11695-017-2677-7
https://www.ncbi.nlm.nih.gov/pubmed/28477245
https://doi.org/10.1002/bjs.9344
https://www.ncbi.nlm.nih.gov/pubmed/24469622
https://doi.org/10.1007/s00464-012-2510-2
https://www.ncbi.nlm.nih.gov/pubmed/22936440


J. Clin. Med. 2024, 13, 3104 13 of 16

47. Felsenreich, D.M.; Langer, F.B.; Bichler, C.; Eilenberg, M.; Jedamzik, J.; Kristo, I.; Vock, N.; Gensthaler, L.; Rabl, C.; Todoroff, A.;
et al. Roux-en-Y Gastric Bypass as a Treatment for Barrett’s Esophagus after Sleeve Gastrectomy. Obes Surg. 2020, 30, 1273–1279.
[CrossRef] [PubMed]

48. Akpinar, E.O.; Nienhuijs, S.W.; Liem, R.S.L.; Greve, J.W.M.; Marang-van de Mheen, P.J. Conversion to Roux-en-Y gastric bypass
versus one-anastomosis gastric bypass after a failed primary gastric band: A matched nationwide study. Surg. Obes. Relat. Dis.
2022, 18, 948–956. [CrossRef] [PubMed]

49. Jung, J.J.; Park, A.K.; Witkowski, E.R.; Hutter, M.M. Comparison of Short-term Safety of One Anastomosis Gastric Bypass to
Roux-en-Y Gastric Bypass and Sleeve Gastrectomy in the United States: 341 cases from MBSAQIP-accredited Centers. Surg. Obes.
Relat. Dis. 2022, 18, 326–334. [CrossRef] [PubMed]

50. Merz, A.E.; Blackstone, R.B.; Gagner, M.; Torres, A.J.; Himpens, J.; Higa, K.D.; Rosenthal, R.J.; Lloyd, A.; DeMaria, E.J. Duodenal
switch in revisional bariatric surgery: Conclusions from an expert consensus panel. Surg. Obes. Relat. Dis. 2019, 15, 894–899.
[CrossRef]

51. Kermansaravi, M.; Parmar, C.; Chiappetta, S.; Shikora, S.; Aminian, A.; Abbas, S.I.; Angrisani, L.; Bashir, A.; Behrens, E.;
Bhandari, M.; et al. Best practice approach for redo-surgeries after sleeve gastrectomy, an expert’s modified Delphi consensus.
Surg. Endosc. 2023, 37, 1617–1628. [CrossRef]

52. Bonavina, L.; Saino, G.; Lipham, J.C.; Demeester, T.R. LINX(®) Reflux Management System in chronic gastroesophageal reflux:
A novel effective technology for restoring the natural barrier to reflux. Therap. Adv. Gastroenterol. 2013, 6, 261–268. [CrossRef]
[PubMed]

53. Saino, G.; Bonavina, L.; Lipham, J.C.; Dunn, D.; Ganz, R.A. Magnetic Sphincter Augmentation for Gastroesophageal Reflux at
5 Years: Final Results of a Pilot Study Show Long-Term Acid Reduction and Symptom Improvement. J. Laparoendosc. Adv. Surg.
Tech. 2015, 25, 787–792. [CrossRef] [PubMed]

54. Cheung, D.; Switzer, N.J.; Gill, R.S.; Shi, X.; Karmali, S. Revisional bariatric surgery following failed primary laparoscopic sleeve
gastrectomy: A systematic review. Obes. Surg. 2014, 24, 1757–1763. [CrossRef] [PubMed]

55. Huynh, D.; Mazer, L.; Tung, R.; Cunneen, S.; Shouhed, D.; Burch, M. Conversion of laparoscopic sleeve gastrectomy to Roux-en-Y
gastric bypass: Patterns predicting persistent symptoms after revision. Surg. Obes. Relat. Dis. 2021, 17, 1681–1688. [CrossRef]
[PubMed]

56. Gautier, T.; Sarcher, T.; Contival, N.; Le Roux, Y.; Alves, A. Indications and mid-term results of conversion from sleeve gastrectomy
to Roux-en-Y gastric bypass. Obes. Surg. 2013, 23, 212–215. [CrossRef] [PubMed]

57. Zadeh, J.R.; Alvarez, R.; Khaitan, L.; Abbas, M. Conversion of gastric sleeve to Roux-en-Y gastric bypass: Overall outcomes and
predictors of below-average weight loss. Surg. Obes. Relat. Dis. 2023, 19, 111–117. [CrossRef]

58. Felsenreich, D.M.; Langer, F.B.; Kefurt, R.; Panhofer, P.; Schermann, M.; Beckerhinn, P.; Sperker, C.; Prager, G. Weight loss, weight
regain, and conversions to Roux-en-Y gastric bypass: 10-year results of laparoscopic sleeve gastrectomy. Surg. Obes. Relat. Dis.
2016, 12, 1655–1662. [CrossRef]

59. Casillas, R.A.; Um, S.S.; Zelada Getty, J.L.; Sachs, S.; Kim, B.B. 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, 1817–1825. [CrossRef] [PubMed]

60. Rayman, S.; Assaf, D.; Azran, C.; Sroka, G.; Assalia, A.; Beglaibter, N.; Elazary, R.; Eldar, S.M.; Romano-Zelekha, O.; Goitein, D.
Sleeve Gastrectomy Failure-Revision to Laparoscopic One-Anastomosis Gastric Bypass or Roux-n-Y Gastric Bypass: A Multicenter
Study. Obes. Surg. 2021, 31, 2927–2934. [CrossRef]

61. Felsenreich, D.M.; Steinlechner, K.; Langer, F.B.; Vock, N.; Eichelter, J.; Bichler, C.; Jedamzik, J.; Mairinger, M.; Kristo, I.; Prager, G.
Outcome of Sleeve Gastrectomy Converted to Roux-en-Y Gastric Bypass and One-Anastomosis Gastric Bypass. Obes. Surg. 2022,
32, 643–651. [CrossRef]

62. Wolfe, B.M.; Kvach, E.; Eckel, R.H. Treatment of Obesity: Weight Loss and Bariatric Surgery. Circ. Res. 2016, 118, 1844–1855.
[CrossRef] [PubMed]

63. Angrisani, L.; Santonicola, A.; Iovino, P.; Palma, R.; Kow, L.; Prager, G.; Ramos, A.; Shikora, S.; Collaborative Study Group for the
IFSO Worldwide Survey. IFSO Worldwide Survey 2020-2021: Current Trends for Bariatric and Metabolic Procedures. Obes. Surg.
2024, 34, 1075–1085. [CrossRef] [PubMed]

64. Silva, C.F.; Cohen, L.; Sarmento, L.D.; Rosa, F.M.; Rosado, E.L.; Carneiro, J.R.; Souza, A.A.; Magno, F.C. Effects of Long-Term
Roux-En-Y Gastric Bypass on Body Weight and Clinical Metabolic Comorbidities in Bariatric Surgery Service of a University
Hospital. Arq. Bras. Cir. Dig. 2016, 29 (Suppl. S1), 20–23. [CrossRef] [PubMed]

65. Lager, C.J.; Esfandiari, N.H.; Subauste, A.R.; Kraftson, A.T.; Brown, M.B.; Cassidy, R.B.; Nay, C.K.; Lockwood, A.L.; Varban, O.A.;
Oral, E.A. Roux-En-Y Gastric Bypass Vs. Sleeve Gastrectomy: Balancing the Risks of Surgery with the Benefits of Weight Loss.
Obes. Surg. 2017, 27, 154–161. [CrossRef] [PubMed]

66. Menzel, C.P.; Flynn, C.R.; English, W.J. Chapter 26—Roux-en-Y gastric bypass: Influence on adipose tissue and metabolic
homeostasis. In Visceral and Ectopic Fat; Lamb, H.J., Ed.; Elsevier: Amsterdam, The Netherlands, 2023; pp. 377–389.

67. Ju, Z.; Anderson, W.; Istfan, N.; Carmine, B.; Carter, C.; Pernar, L.; Marshall, A.; Hess, D.T. Comparison of weight loss outcomes
between Roux-en-Y gastric bypass and sleeve gastrectomy in a racially mixed urban patient population. Surg. Obes. Relat. Dis.
2022, 18, 1218–1227. [CrossRef] [PubMed]

68. Griffith, P.S.; Birch, D.W.; Sharma, A.M.; Karmali, S. Managing complications associated with laparoscopic Roux-en-Y gastric
bypass for morbid obesity. Can. J. Surg. 2012, 55, 329–336. [CrossRef] [PubMed]

https://doi.org/10.1007/s11695-019-04292-7
https://www.ncbi.nlm.nih.gov/pubmed/31808119
https://doi.org/10.1016/j.soard.2022.04.003
https://www.ncbi.nlm.nih.gov/pubmed/35659796
https://doi.org/10.1016/j.soard.2021.11.009
https://www.ncbi.nlm.nih.gov/pubmed/34896012
https://doi.org/10.1016/j.soard.2019.03.009
https://doi.org/10.1007/s00464-023-09879-x
https://doi.org/10.1177/1756283X13486311
https://www.ncbi.nlm.nih.gov/pubmed/23814607
https://doi.org/10.1089/lap.2015.0394
https://www.ncbi.nlm.nih.gov/pubmed/26437027
https://doi.org/10.1007/s11695-014-1332-9
https://www.ncbi.nlm.nih.gov/pubmed/24927693
https://doi.org/10.1016/j.soard.2021.05.025
https://www.ncbi.nlm.nih.gov/pubmed/34127398
https://doi.org/10.1007/s11695-012-0782-1
https://www.ncbi.nlm.nih.gov/pubmed/23001598
https://doi.org/10.1016/j.soard.2022.10.029
https://doi.org/10.1016/j.soard.2016.02.021
https://doi.org/10.1016/j.soard.2016.09.038
https://www.ncbi.nlm.nih.gov/pubmed/27887931
https://doi.org/10.1007/s11695-021-05334-9
https://doi.org/10.1007/s11695-021-05866-0
https://doi.org/10.1161/CIRCRESAHA.116.307591
https://www.ncbi.nlm.nih.gov/pubmed/27230645
https://doi.org/10.1007/s11695-024-07118-3
https://www.ncbi.nlm.nih.gov/pubmed/38438667
https://doi.org/10.1590/0102-6720201600s10006
https://www.ncbi.nlm.nih.gov/pubmed/27683769
https://doi.org/10.1007/s11695-016-2265-2
https://www.ncbi.nlm.nih.gov/pubmed/27342739
https://doi.org/10.1016/j.soard.2022.05.025
https://www.ncbi.nlm.nih.gov/pubmed/35794035
https://doi.org/10.1503/cjs.002011
https://www.ncbi.nlm.nih.gov/pubmed/22854113


J. Clin. Med. 2024, 13, 3104 14 of 16

69. Tourky, M.; Issa, M.; Salman, M.A.; Salman, A.; Shaaban, H.E.; Safina, A.; Elias, A.A.; Elewa, A.; Noureldin, K.; Mahmoud,
A.A.; et al. Nutritional Complications After Laparoscopic Roux-en-Y Gastric Bypass and One-Anastomosis Gastric Bypass: A
Comparative Systematic Review and Meta-Analysis. Cureus 2022, 14, e21114. [CrossRef] [PubMed]

70. Weng, T.C.; Chang, C.H.; Dong, Y.H.; Chang, Y.C.; Chuang, L.M. Anaemia and related nutrient deficiencies after Roux-en-Y
gastric bypass surgery: A systematic review and meta-analysis. BMJ Open 2015, 5, e006964. [CrossRef]

71. Lupoli, R.; Lembo, E.; Saldalamacchia, G.; Avola, C.K.; Angrisani, L.; Capaldo, B. Bariatric surgery and long-term nutritional
issues. World J. Diabetes 2017, 8, 464–474. [CrossRef]

72. Aguas-Ayesa, M.; Yárnoz-Esquíroz, P.; Olazarán, L.; Gómez-Ambrosi, J.; Frühbeck, G. Precision nutrition in the context of
bariatric surgery. Rev. Endocr. Metab. Disord. 2023, 24, 979–991. [CrossRef]

73. Ciobârcă, D.; Cătoi, A.F.; Copăescu, C.; Miere, D.; Cris, an, G. Bariatric Surgery in Obesity: Effects on Gut Microbiota and
Micronutrient Status. Nutrients 2020, 12, 235. [CrossRef]

74. Chaparro, C.M.; Suchdev, P.S. Anemia epidemiology, pathophysiology, and etiology in low- and middle-income countries. Ann.
N. Y. Acad. Sci. 2019, 1450, 15–31. [CrossRef]

75. Aarts, E.O.; van Wageningen, B.; Janssen, I.M.; Berends, F.J. Prevalence of Anemia and Related Deficiencies in the First Year
following Laparoscopic Gastric Bypass for Morbid Obesity. J. Obes. 2012, 2012, 193705. [CrossRef] [PubMed]

76. Enani, G.; Bilgic, E.; Lebedeva, E.; Delisle, M.; Vergis, A.; Hardy, K. The incidence of iron deficiency anemia post-Roux-en-Y
gastric bypass and sleeve gastrectomy: A systematic review. Surg. Endosc. 2020, 34, 3002–3010. [CrossRef] [PubMed]

77. de Cleva, R.; Cardia, L.; Riccioppo, D.; Kawamoto, M.; Kanashiro, N.; Santo, M.A. Anemia Before and After Roux-en-Y Gastric
Bypass: Prevalence and Evolution on Long-Term Follow-up. Obes. Surg. 2019, 29, 2790–2794. [CrossRef]

78. Sabate, J.M.; Coupaye, M.; Ledoux, S.; Castel, B.; Msika, S.; Coffin, B.; Jouet, P. Consequences of Small Intestinal Bacterial
Overgrowth in Obese Patients Before and After Bariatric Surgery. Obes. Surg. 2017, 27, 599–605. [CrossRef]

79. Poitou Bernert, C.; Ciangura, C.; Coupaye, M.; Czernichow, S.; Bouillot, J.L.; Basdevant, A. Nutritional deficiency after gastric
bypass: Diagnosis, prevention and treatment. Diabetes Metab. 2007, 33, 13–24. [CrossRef] [PubMed]

80. Bloomberg, R.D.; Fleishman, A.; Nalle, J.E.; Herron, D.M.; Kini, S. Nutritional deficiencies following bariatric surgery: What have
we learned? Obes. Surg. 2005, 15, 145–154. [CrossRef]

81. Ceneviva, R.; Salgado Júnior, W.; Marchini, J.S. A new revisional surgery for severe protein-calorie malnutrition after Roux-en-Y
gastric bypass: Successful duodenojejunal reconstruction using jejunal interposition. Surg. Obes. Relat. Dis. 2016, 12, e21–e23.
[CrossRef]

82. Akusoba, I.; Birriel, T.J.; El Chaar, M. Management of Excessive Weight Loss Following Laparoscopic Roux-en-Y Gastric Bypass:
Clinical Algorithm and Surgical Techniques. Obes. Surg. 2016, 26, 5–11. [CrossRef]

83. Chousleb, E.; Patel, S.; Szomstein, S.; Rosenthal, R. Reasons and operative outcomes after reversal of gastric bypass and jejunoileal
bypass. Obes. Surg. 2012, 22, 1611–1616. [CrossRef] [PubMed]

84. Beran, A.; Shaear, M.; Al-Mudares, S.; Sharma, I.; Matar, R.; Al-Haddad, M.; Salame, M.; Portela, R.; Clapp, B.; Dayyeh, B.K.A.;
et al. Predictors of marginal ulcer after gastric bypass: A systematic review and meta-analysis. J. Gastrointest. Surg. 2023, 27,
1066–1077. [CrossRef] [PubMed]

85. Castillo-Larios, R.; Cornejo, J.; Gunturu, N.S.; Cheng, Y.L.; Elli, E.F. Experience of Robotic Complex Revisional Bariatric Surgery
in a High-Volume Center. Obes Surg. 2023, 33, 4034–4041. [CrossRef] [PubMed]

86. Baumann, A.J.; Mramba, L.K.; Hawkins, R.B.; Carpenter, A.M.; Fleisher, M.S.; Ayzengart, A.L.; Estores, D.S., Jr. Endoscopic
Dilation of Bariatric RNY Anastomotic Strictures: A Systematic Review and Meta-analysis. Obes. Surg. 2018, 28, 4053–4063.
[CrossRef] [PubMed]

87. Fayad, L.; Simsek, C.; Oleas, R.; Ichkhanian, Y.; Fayad, G.E.; Ngamreungphong, S.; Schweitzer, M.; Oberbach, A.; Kalloo, A.N.;
Khashab, M.A.; et al. Safety and Efficacy of Endoscopically Secured Fully Covered Self-Expandable Metallic Stents (FCSEMS) for
Post-Bariatric Complex Stenosis. Obes. Surg. 2019, 29, 3484–3492. [CrossRef] [PubMed]

88. Corcelles, R.; Jamal, M.H.; Daigle, C.R.; Rogula, T.; Brethauer, S.A.; Schauer, P.R. Surgical management of gastrogastric fistula.
Surg. Obes. Relat. Dis. 2015, 11, 1227–1232. [CrossRef] [PubMed]

89. Istfan, N.W.; Lipartia, M.; Anderson, W.A.; Hess, D.T.; Apovian, C.M. Approach to the Patient: Management of the Post-Bariatric
Surgery Patient with Weight Regain. J. Clin. Endocrinol. Metab. 2021, 106, 251–263. [CrossRef]

90. Matteo, M.V.; Gallo, C.; Pontecorvi, V.; Bove, V.; De Siena, M.; Carlino, G.; Costamagna, G.; Boškoski, I. Weight Recidivism and
Dumping Syndrome after Roux-En-Y Gastric Bypass: Exploring the Therapeutic Role of Transoral Outlet Reduction. J. Pers. Med.
2022, 12, 1664. [CrossRef]

91. Hakiza, L.; Sartoretto, A.; Burgmann, K.; Kumbhari, V.; Matter, C.; Seibold, F.; Staudenmann, D. Transoral Outlet Reduction
(TORe) for the Treatment of Weight Regain and Dumping Syndrome after Roux-en-Y Gastric Bypass. Medicina 2023, 59, 125.
[CrossRef]

92. Jirapinyo, P.; de Moura, D.T.H.; Thompson, C.C. 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, 1282–1288. [CrossRef]

93. Heneghan, H.M.; Yimcharoen, P.; Brethauer, S.A.; Kroh, M.; Chand, B. Influence of pouch and stoma size on weight loss after
gastric bypass. Surg. Obes. Relat. Dis. 2012, 8, 408–415. [CrossRef] [PubMed]

https://doi.org/10.7759/cureus.21114
https://www.ncbi.nlm.nih.gov/pubmed/35036236
https://doi.org/10.1136/bmjopen-2014-006964
https://doi.org/10.4239/wjd.v8.i11.464
https://doi.org/10.1007/s11154-023-09794-5
https://doi.org/10.3390/nu12010235
https://doi.org/10.1111/nyas.14092
https://doi.org/10.1155/2012/193705
https://www.ncbi.nlm.nih.gov/pubmed/22523660
https://doi.org/10.1007/s00464-019-07092-3
https://www.ncbi.nlm.nih.gov/pubmed/31485928
https://doi.org/10.1007/s11695-019-03920-6
https://doi.org/10.1007/s11695-016-2343-5
https://doi.org/10.1016/j.diabet.2006.11.004
https://www.ncbi.nlm.nih.gov/pubmed/17258928
https://doi.org/10.1381/0960892053268264
https://doi.org/10.1016/j.soard.2015.09.020
https://doi.org/10.1007/s11695-015-1775-7
https://doi.org/10.1007/s11695-012-0715-z
https://www.ncbi.nlm.nih.gov/pubmed/22810420
https://doi.org/10.1007/s11605-023-05619-7
https://www.ncbi.nlm.nih.gov/pubmed/36795250
https://doi.org/10.1007/s11695-023-06916-5
https://www.ncbi.nlm.nih.gov/pubmed/37919532
https://doi.org/10.1007/s11695-018-3491-6
https://www.ncbi.nlm.nih.gov/pubmed/30244332
https://doi.org/10.1007/s11695-019-04021-0
https://www.ncbi.nlm.nih.gov/pubmed/31254212
https://doi.org/10.1016/j.soard.2015.03.004
https://www.ncbi.nlm.nih.gov/pubmed/26003896
https://doi.org/10.1210/clinem/dgaa702
https://doi.org/10.3390/jpm12101664
https://doi.org/10.3390/medicina59010125
https://doi.org/10.1016/j.gie.2020.01.036
https://doi.org/10.1016/j.soard.2011.09.010
https://www.ncbi.nlm.nih.gov/pubmed/22055390


J. Clin. Med. 2024, 13, 3104 15 of 16

94. Qiu, J.; Lundberg, P.W.; Javier Birriel, T.; Claros, L.; Stoltzfus, J.; El Chaar, M. Revisional Bariatric Surgery for Weight Regain and
Refractory Complications in a Single MBSAQIP Accredited Center: What Are We Dealing with? Obes. Surg. 2018, 28, 2789–2795.
[CrossRef] [PubMed]

95. Cheng, Y.L.; Elli, E.F. Role of Robotic Surgery in Complex Revisional Bariatric Procedures. Obes. Surg. 2021, 31, 2583–2589.
[CrossRef] [PubMed]

96. Nguyen, D.; Dip, F.; Huaco, J.A.; Moon, R.; Ahmad, H.; LoMenzo, E.; Szomstein, S.; Rosenthal, R. Outcomes of revisional
treatment modalities in non-complicated Roux-en-Y gastric bypass patients with weight regain. Obes. Surg. 2015, 25, 928–934.
[CrossRef] [PubMed]

97. Benois, M.; Sebastianelli, L.; Morisot, A.; Amor, I.B.; Gugenheim, J.; Bailly, L.; Iannelli, A. Revisional But Not Conversional Gastric
Bypass Surgery Increases the Risk of Leaks: Review of 176 Redo out of 932 Consecutive Cases. Obes. Surg. 2018, 28, 2903–2911.
[CrossRef] [PubMed]

98. Jaruvongvanich, V.; Vantanasiri, K.; Laoveeravat, P.; Matar, R.H.; Vargas, E.J.; Maselli, D.B.; Alkhatry, M.; Fayad, L.; Kumbhari, V.;
Fittipaldi-Fernandez, R.J.; 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, 1164–1175.e6. [CrossRef] [PubMed]

99. Jirapinyo, P.; Kumar, N.; AlSamman, M.A.; Thompson, C.C. Five-year outcomes of transoral outlet reduction for the treatment of
weight regain after Roux-en-Y gastric bypass. Gastrointest. Endosc. 2020, 91, 1067–1073. [CrossRef] [PubMed]

100. Tran, D.D.; Nwokeabia, I.D.; Purnell, S.; Zafar, S.N.; Ortega, G.; Hughes, K.; Fullum, T.M. Revision of Roux-En-Y Gastric Bypass
for Weight Regain: A Systematic Review of Techniques and Outcomes. Obes. Surg. 2016, 26, 1627–1634. [CrossRef] [PubMed]

101. Norton, B.C.; Telese, A.; Papaefthymiou, A.; Aslam, N.; Makaronidis, J.; Murray, C.; Haidry, R. Metabolic and Bariatric Endoscopy:
A Mini-Review. Life 2023, 13, 1905. [CrossRef]

102. Brown, A.M.; Spaniolas, K. Distalization of Roux-en-Y Gastric Bypass: Lengthening the Biliopancreatic Limb. J. Gastrointest. Surg.
2020, 24, 2171–2172. [CrossRef]

103. Runkel, N.; Brydniak, R. Surgical Treatment of Metabolic Syndrome. Visc. Med. 2016, 32, 352–356. [CrossRef] [PubMed]
104. Mingrone, G.; Panunzi, S.; De Gaetano, A.; Guidone, C.; Iaconelli, A.; Nanni, G.; Castagneto, M.; Bornstein, S.; Rubino, F.

Bariatric-metabolic surgery versus conventional medical treatment in obese patients with type 2 diabetes: 5 year follow-up of an
open-label, single-centre, randomised controlled trial. Lancet 2015, 386, 964–973. [CrossRef] [PubMed]

105. Bostanjian, D.; Anthone, G.J.; Hamoui, N.; Crookes, P.F. Rhabdomyolysis of gluteal muscles leading to renal failure: A potentially
fatal complication of surgery in the morbidly obese. Obes. Surg. 2003, 13, 302–305. [CrossRef] [PubMed]

106. Hess, D.S. Chapter 30—Biliopancreatic Diversion with Duodenal Switch. In Surgical Management of Obesity; Buchwald, H., Cowan,
G.S.M., Pories, W.J., Eds.; W.B. Saunders: Philadelphia, PA, USA, 2007; pp. 252–266.

107. Admella, V.; Osorio, J.; Sorribas, M.; Sobrino, L.; Casajoana, A.; Pujol-Gebellí, J. Direct and two-step single anastomosis duodenal
switch (SADI-S): Unicentric comparative analysis of 232 cases. Cirugía Española 2021, 99, 514–520. [CrossRef] [PubMed]

108. Nandagopal, R.; Brown, R.J.; Rother, K.I. Resolution of type 2 diabetes following bariatric surgery: Implications for adults and
adolescents. Diabetes Technol. Ther. 2010, 12, 671–677. [CrossRef] [PubMed]

109. Salman, A.A.; Salman, M.A.; Marie, M.A.; Rabiee, A.; Helmy, M.Y.; Tourky, M.S.; Qassem, M.G.; Shaaban, H.E.; Sarhan, M.D.
Factors associated with resolution of type-2 diabetes mellitus after sleeve gastrectomy in obese adults. Sci. Rep. 2021, 11, 6002.
[CrossRef] [PubMed]

110. Prachand, V.N.; Ward, M.; Alverdy, J.C. Duodenal switch provides superior resolution of metabolic comorbidities independent
of weight loss in the super-obese (BMI > or = 50 kg/m2) compared with gastric bypass. J. Gastrointest. Surg. 2010, 14, 211–220.
[CrossRef] [PubMed]

111. Möller, F.; Hedberg, J.; Skogar, M.; Sundbom, M. Long-term Follow-up 15 Years After Duodenal Switch or Gastric Bypass for
Super Obesity: A Randomized Controlled Trial. Obes. Surg. 2023, 33, 2981–2990. [CrossRef] [PubMed]

112. Marceau, P.; Biron, S.; Hould, F.S.; Lebel, S.; Marceau, S.; Lescelleur, O.; Biertho, L.; Simard, S. Duodenal switch: Long-term results.
Obes. Surg. 2007, 17, 1421–1430. [CrossRef]

113. Parikh, M.; Pomp, A.; Gagner, M. Laparoscopic conversion of failed gastric bypass to duodenal switch: Technical considerations
and preliminary outcomes. Surg. Obes. Relat. Dis. 2007, 3, 611–618. [CrossRef]

114. Lange, J.; Königsrainer, A. Malnutrition as a Complication of Bariatric Surgery—A Clear and Present Danger? Visc. Med. 2019, 35,
305–311. [CrossRef] [PubMed]

115. Hedberg, J.; Sundström, J.; Sundbom, M. Duodenal switch versus Roux-en-Y gastric bypass for morbid obesity: Systematic
review and meta-analysis of weight results, diabetes resolution and early complications in single-centre comparisons. Obes. Rev.
2014, 15, 555–563. [CrossRef] [PubMed]

116. Oviedo, R.J.; Nayak, T.; Liu, Y.; Zhang, S.; Zhao, F. Laparoscopic Duodenal Switch Versus Roux-en-Y Gastric Bypass at a
High-Volume Community Hospital: A Retrospective Cohort Study from a Rural Setting. Obes. Surg. 2021, 31, 659–666. [CrossRef]
[PubMed]

117. Topart, P.A.; 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. Relat. Dis. 2015, 11, 965–972. [CrossRef] [PubMed]

118. Chierici, A.; Chevalier, N.; Iannelli, A. Postoperative morbidity and weight loss after revisional bariatric surgery for primary
failed restrictive procedure: A systematic review and network meta-analysis. Int. J. Surg. 2022, 102, 106677.

https://doi.org/10.1007/s11695-018-3245-5
https://www.ncbi.nlm.nih.gov/pubmed/29679337
https://doi.org/10.1007/s11695-021-05272-6
https://www.ncbi.nlm.nih.gov/pubmed/33646519
https://doi.org/10.1007/s11695-015-1615-9
https://www.ncbi.nlm.nih.gov/pubmed/25720514
https://doi.org/10.1007/s11695-018-3311-z
https://www.ncbi.nlm.nih.gov/pubmed/29804282
https://doi.org/10.1016/j.gie.2020.07.013
https://www.ncbi.nlm.nih.gov/pubmed/32692991
https://doi.org/10.1016/j.gie.2019.11.044
https://www.ncbi.nlm.nih.gov/pubmed/31816315
https://doi.org/10.1007/s11695-016-2201-5
https://www.ncbi.nlm.nih.gov/pubmed/27138603
https://doi.org/10.3390/life13091905
https://doi.org/10.1007/s11605-020-04625-3
https://doi.org/10.1159/000449110
https://www.ncbi.nlm.nih.gov/pubmed/27921048
https://doi.org/10.1016/S0140-6736(15)00075-6
https://www.ncbi.nlm.nih.gov/pubmed/26369473
https://doi.org/10.1381/096089203764467261
https://www.ncbi.nlm.nih.gov/pubmed/12740144
https://doi.org/10.1016/j.ciresp.2020.09.011
https://www.ncbi.nlm.nih.gov/pubmed/34217637
https://doi.org/10.1089/dia.2010.0037
https://www.ncbi.nlm.nih.gov/pubmed/20615109
https://doi.org/10.1038/s41598-021-85450-9
https://www.ncbi.nlm.nih.gov/pubmed/33727637
https://doi.org/10.1007/s11605-009-1101-6
https://www.ncbi.nlm.nih.gov/pubmed/19937190
https://doi.org/10.1007/s11695-023-06767-0
https://www.ncbi.nlm.nih.gov/pubmed/37584851
https://doi.org/10.1007/s11695-008-9435-9
https://doi.org/10.1016/j.soard.2007.07.010
https://doi.org/10.1159/000503040
https://www.ncbi.nlm.nih.gov/pubmed/31768394
https://doi.org/10.1111/obr.12169
https://www.ncbi.nlm.nih.gov/pubmed/24666623
https://doi.org/10.1007/s11695-020-05026-w
https://www.ncbi.nlm.nih.gov/pubmed/33052549
https://doi.org/10.1016/j.soard.2015.01.015
https://www.ncbi.nlm.nih.gov/pubmed/25726366


J. Clin. Med. 2024, 13, 3104 16 of 16

119. Clapp, B.; Badaoui, J.N.; Gamez, J.A.; Vivar, A.; Ghanem, O.M. Reluctance in duodenal switch adoption: An international survey
among bariatric surgeons. Surg. Obes. Relat. Dis. 2021, 17, 1760–1765. [CrossRef] [PubMed]

120. Wargel, Z.M.; Ritchie, T.W.; Shapera, E.; Wheeler, A.A. Laparoscopic Conversion of Single-Anastomosis Duodenal Switch (SADI-S)
to Roux-en-Y Gastric Bypass With Concurrent Paraesophageal Hernia Repair for Refractory Biliary Reflux and Paraesophageal
Hernia. Cureus 2023, 15, e36205. [CrossRef] [PubMed]

121. Portela, R.; Marrerro, K.; Vahibe, A.; Galvani, C.; Billy, H.; Abu Dayyeh, B.; Clapp, B.; Ghanem, O.M. Bile Reflux After Single
Anastomosis Duodenal-Ileal Bypass with Sleeve (SADI-S): A Meta-analysis of 2,029 Patients. Obes. Surg. 2022, 32, 1516–1522.
[CrossRef]

122. Badaoui, J.N.; Kellogg, T.A.; Abu Dayyeh, B.K.; Maroun, J.W.; McKenzie, T.J.; Harmsen, W.S.; Kendrick, M.L.; Ghanem, O.M. The
Outcomes of Laparoscopic Biliopancreatic Diversion with Duodenal Switch on Gastro-esophageal Reflux Disease: The Mayo
Clinic Experience. Obes. Surg. 2021, 31, 4363–4370. [CrossRef]

123. Rao, R.; Mehta, M.; Sheth, D.R.; Hogan, G. Four-Year Nutritional Outcomes in Single-Anastomosis Duodeno-Ileal Bypass with
Sleeve Gastrectomy Patients: An Australian Experience. Obes. Surg. 2023, 33, 750–760. [CrossRef]

124. Chiappetta, S.; Stier, C.; Scheffel, O.; Theodoridou, S.; Weiner, R. The first case report of failed single-anastomosis-duodeno-ileal
bypass converted to One anastomosis gastric bypass/Mini-gastric bypass. Int. J. Surg. Case Rep. 2017, 35, 68–72. [CrossRef]
[PubMed]

125. Gebellí, J.P.; Lazzara, C.; de Gordejuela, A.G.R.; Nora, M.; Pereira, A.M.; Sánchez-Pernaute, A.; Osorio, J.; Sobrino, L.; García AJT.
Duodenal Switch vs. Single-Anastomosis Duodenal Switch (SADI-S) for the Treatment of Grade IV Obesity: 5-Year Outcomes of
a Multicenter Prospective Cohort Comparative Study. Obes. Surg. 2022, 32, 3839–3846. [CrossRef] [PubMed]

126. Lutsi, B.; Hirano, I. Ambulatory pH Monitoring: New Advances and Indications. Gastroenterol. Hepatol. 2006, 2, 835–842.
127. Broderick, R.C.; Smith, C.D.; Cheverie, J.N.; Omelanczuk, P.; Lee, A.M.; Dominguez-Profeta, R.; Cubas, R.; Jacobsen, G.R.; Sandler,

B.J.; Fuchs, K.H.; et al. Magnetic sphincter augmentation: A viable rescue therapy for symptomatic reflux following bariatric
surgery. Surg. Endosc. 2020, 34, 3211–3215. [CrossRef] [PubMed]

128. Khaitan, L.; Hill, M.; Michel, M.; Chiasson, P.; Woodworth, P.; Bell, R.; Sadek, R.; Hoffman, A.; Loing, K.; Veldhuis, P.; et al.
Feasibility and Efficacy of Magnetic Sphincter Augmentation for the Management of Gastroesophageal Reflux Disease Post-Sleeve
Gastrectomy for Obesity. Obes. Surg. 2023, 33, 387–396. [CrossRef]

129. Yashkov, Y.; Bordan, N.; Torres, A.; Malykhina, A.; Bekuzarov, D. SADI-S 250 vs Roux-en-Y Duodenal Switch (RY-DS): Results of
5-Year Observational Study. Obes Surg. 2021, 31, 570–579. [CrossRef] [PubMed]

130. Finno, P.; Osorio, J.; García-Ruiz-de-Gordejuela, A.; Casajoana, A.; Sorribas, M.; Admella, V.; Serrano, M.; Marchesini, J.B.;
Ramos, A.C.; Pujol-Gebellí, J. Single Versus Double-Anastomosis Duodenal Switch: Single-Site Comparative Cohort Study in 440
Consecutive Patients. Obes. Surg. 2020, 30, 3309–3316. [CrossRef] [PubMed]

131. Burgos, A.M.; Csendes, A.; Braghetto, I. Gastric stenosis after laparoscopic sleeve gastrectomy in morbidly obese patients. Obes.
Surg. 2013, 23, 1481–1486. [CrossRef]

132. Felinska, E.; Billeter, A.; Nickel, F.; Contin, P.; Berlth, F.; Chand, B.; Grimminger, P.; Mikami, D.; Schoppmann, S.F.; Müller-Stich, B.
Do we understand the pathophysiology of GERD after sleeve gastrectomy? Ann. N. Y. Acad. Sci. 2020, 1482, 26–35. [CrossRef]

133. Laffin, M.; Chau, J.; Gill, R.S.; Birch, D.W.; Karmali, S. Sleeve gastrectomy and gastroesophageal reflux disease. J. Obes. 2013,
2013, 741097. [CrossRef]

134. Saunders, J.; Smith, T. Malnutrition: Causes and consequences. Clin. Med. 2010, 10, 624–627. [CrossRef] [PubMed]
135. Baltar, J.; Martis-Sueiro, A.; Pardo, M.; Santos, F.; Sartal, M.I.; Crujeiras, A.B.; Peinó, R.; Seoane, L.M.; Bárcena, M.; Bustamante, M.

Conversion from Duodenal Switch to Single Anastomosis Duodenal Switch to Deal with Postoperative Malnutrition. Obes. Surg.
2021, 31, 431–436. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.soard.2021.06.024
https://www.ncbi.nlm.nih.gov/pubmed/34330622
https://doi.org/10.7759/cureus.36205
https://www.ncbi.nlm.nih.gov/pubmed/37069860
https://doi.org/10.1007/s11695-022-05943-y
https://doi.org/10.1007/s11695-021-05581-w
https://doi.org/10.1007/s11695-023-06461-1
https://doi.org/10.1016/j.ijscr.2017.04.020
https://www.ncbi.nlm.nih.gov/pubmed/28448862
https://doi.org/10.1007/s11695-022-06317-0
https://www.ncbi.nlm.nih.gov/pubmed/36282430
https://doi.org/10.1007/s00464-019-07096-z
https://www.ncbi.nlm.nih.gov/pubmed/31485930
https://doi.org/10.1007/s11695-022-06381-6
https://doi.org/10.1007/s11695-020-05031-z
https://www.ncbi.nlm.nih.gov/pubmed/33047290
https://doi.org/10.1007/s11695-020-04566-5
https://www.ncbi.nlm.nih.gov/pubmed/32240495
https://doi.org/10.1007/s11695-013-0963-6
https://doi.org/10.1111/nyas.14467
https://doi.org/10.1155/2013/741097
https://doi.org/10.7861/clinmedicine.10-6-624
https://www.ncbi.nlm.nih.gov/pubmed/21413492
https://doi.org/10.1007/s11695-020-05047-5
https://www.ncbi.nlm.nih.gov/pubmed/33051790

	Introduction 
	Indications for RMBS 
	Index Procedures 
	Approach to RMBS: Preoperative Evaluation 

	Surgical Choice 
	Revisional Gastric Banding 
	Revisional Sleeve Gastrectomy 
	Revisional Roux-en-Y Gastric Bypass 
	Management of Late Complications 
	Management of WR 

	Revisional Duodenal Switch (DS) 
	Management of Gastroesophageal Reflux Disease 
	Management of Malabsorption 


	Conclusions 
	References

