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Abstract

Background Significant weight regain occurs for 10% to

20% of patients after Roux-en-Y gastric bypass (RYGB).

Potential causative factors include anatomic abnormalities

such as enlargement of the gastric pouch and gastrojeju-

nostomy (GJ). This report describes endoscopic findings

for patients referred for investigation of weight regain and

presents the outcomes of revisional therapy for patients

with abnormal anatomy.

Methods To evaluate gastric pouch and stoma size, RYGB

patients referred for weight regain underwent upper

endoscopy. A GJ was defined as enlarged if it had a diameter

greater than 2 cm in any dimension, and a pouch was defined

as enlarged if its length exceeded 6 cm long or its width

exceeded 5 cm. Patients with abnormal anatomy who sub-

sequently underwent revisional procedures were arbitrarily

categorized into three groups based on the interval from

RYGB to endoscopic evaluation: less than 5 years (group 1),

5 to 10 years (group 2), longer than 10 years (group 3). The

percentage of regained weight lost (%RWL) after revision

was compared between the groups.

Results In this study, 205 RYGB patients (176 women with

a mean age of 47 ± 10 years and a current body mass index

[BMI] of 43.4 ± 8.4 kg/m2) were evaluated. The mean time

from primary RYGB was 6.9 ± 3.7 years, and the increase

in BMI from its nadir was 9.78 ± 5.80 kg/m2. Abnormal

endoscopic findings (n = 146, 71.2%) included large GJ

(n = 86, 58.9%), large pouch (n = 42, 28.8%), or both

(n = 18, 12.3%). Of the 205 patients, 51 (24.9%) underwent

a revisional surgical or endoluminal procedure. At a mean

follow-up assessment 13 months after revision, group 1

(n = 12) had a mean %RWL of 103% ± 89.3%, and 62% of

these patients lost all their regained weight. The mean

%RWL was 45% ± 12.6% in group 2 (n = 30) and

40% ± 13.6% in group 3 (n = 9).

Conclusion Endoscopy is a valuable tool for evaluating

weight regain after bariatric surgery that can identify abnormal

post-RYGB anatomy in a majority of patients. Revisional

procedures to restore normal RYGB anatomy appear to be most

successful if performed within 5 years after the primary

procedure.
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Roux-en-Y gastric bypass (RYGB) currently is the most

commonly performed and successful bariatric procedure

performed in the United States. Despite its excellent out-

comes in terms of weight loss and resolution of metabolic

comorbidities, *10 to 20% of RYGB patients experience

weight regain during 5 to 10 years postoperatively [1–3].

This phenomenon of weight regain has been attributed to a

combination of anatomic, behavioral, and psychological

factors. Among the anatomic features presumed to be asso-

ciated with weight regain are dilation of the gastric pouch,

gastrojejunostomy (GJ), or both [4–7]. However, evidence

demonstrating clear associations between pouch and stoma

enlargement and weight regain is sparse, and it is unclear

what contribution such anatomic factors make toward gastric

bypass failure. Furthermore, it is not certain whether gastric

pouch and stoma reduction restore the efficacy of the bypass

procedure in all patients who experience weight regain.

Evidence suggests that tightening of a patulous stoma

can lead to an excess weight loss (EWL) of approximately

23% [8]. Bessler et al. [9] also reported success with

placement of a nonadjustable gastric band around an

enlarged gastric pouch to restore the restrictive component

of the bypass procedure, achieving an EWL of 38% at

12 months and 44% at 24 months.

Various revision procedures have been described to

amend these anatomic defects. Surgical techniques, even

those approached laparoscopically, carry a significant risk

of operative morbidity and mortality. This concern led to

the development of less invasive endoscopic techniques to

reduce gastric bypass pouch and stoma diameter. The

promising technologies include endoscopic suturing devi-

ces and gastric tissue plication platforms [10, 11].

It is not known whether the outcomes of gastric pouch and

stoma revision in bypass patients who have regained weight are

influenced by the time from initial weight loss surgery to the

revision procedure. Given that the risk–benefit ratio for some

revisional procedures can be high, it is imperative to identify

and select the patients most likely to benefit from further

intervention and to intervene at the most appropriate time.

This study aimed primarily to describe the endoscopic

findings for gastric bypass patients referred to our practice for

investigation of weight regain. Secondarily, the study sought to

examine the outcomes of revisional surgery in this cohort, in

particular, to assess the relationship between successful weight

loss and the interval between primary RYGB and revision.

Methods

Study cohort

Institutional review board approval to conduct this review

of a prospectively maintained database at a tertiary referral

bariatric center was obtained. All patients who underwent

upper endoscopy for investigation of weight regain after

RYGB between July 2006 and August 2010 were identi-

fied. Patients’ charts were reviewed, and data on their

baseline demographics, primary bariatric procedure or

procedures, and current presentation for investigation and

management of weight regain were obtained.

The patients’ primary bariatric procedure (RYGB) either

had been performed at our institution or they had been

referred from other centers for management of postopera-

tive weight gain. Three expert surgical endoscopists had

performed all the endoscopy procedures.

Of the 205 patients who underwent upper endoscopy as

part of a workup for weight regain after gastric bypass, 51

proceeded to undergo revisional procedures. The primary

indication for intervention in these patients who had

regained weight was objective evidence of an anatomic

abnormality at upper endoscopy. Additionally, all these

patients were assessed preoperatively by a multidisciplin-

ary team including a nutritionist, a psychologist, and a

bariatric physician as a minimum. This group also either

had insurance to cover the cost of the revision or met cri-

teria for investigational endoluminal procedures.

The revision procedures included laparoscopic place-

ment of an adjustable gastric band or silicone ring around

the gastric pouch, resection of an enlarged pouch or stoma

with revision of the GJ anastomosis, and endoscopic stoma

reduction procedures such as suturing of the anastomosis,

use of the EndoCinch device (C.R. Bard, Murray Hill, NJ,

USA), or use of the StomaphyX device (EndoGastric

Solutions, Inc., Redmond, WA, USA).

This revision cohort was arbitrarily classified into three

groups according to the interval between their current

presentation with weight regain and their RYGB: less than

5 years after RYGB (group 1), 5 to 10 years after RYGB

(group 2), and longer than 10 years after RYGB (group 3).

Regained weight was defined as weight gained after a

patient’s nadir was reached subsequent to the gastric

bypass. The outcome of revisional surgery was assessed

using the percentage of regained weight lost (%RWL),

which was calculated as follows [12]:

%RWL ¼
��

preoperative bodyweight BWð Þ
� postoperative BWÞ
� preoperative BW� nadirBW

��
� 100

�

Definition of enlarged gastric bypass pouch and stoma

Consistent with previous reports, abnormal post-RYGB

anatomy was defined in this study as a GJ larger than 2 cm

or dilation of the gastric pouch (length [ 6 cm or

width [ 5 cm) [13]. The endoscopist measured all gastric

pouch and stoma dimensions using an articulating
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measuring instrument (Fig. 1), introduced through the

working channel of a flexible endoscope (Olympus, Centre

Valley, PA, USA).

Statistical analysis

Data were analyzed using the software package PASW

18.0 for Windows (Chicago, IL). Descriptive statistics

were computed for all variables. Data regarding patient

characteristics, management, and outcome are outlined in

numbers and percentages. Distribution of the data was

checked for normality using the Kolmogorov-Smirnov test.

Parametric data are presented as mean ± standard devia-

tion and were analyzed using Student’s two-sample t test

for any two-sample comparisons and analysis of variance

(ANOVA) followed by the Tukey HSD post hoc test where

appropriate. Differences between proportions and cate-

gorical variables were determined using the chi-square test.

To determine which variables may be associated with

successful weight loss after revision of gastric bypass

(p B 0.1), univariate analysis was performed. To identify

independent predictors for success, variables identified as

significant in univariate analysis without significant inter-

variable correlation were subsequently entered into a logistic

regression model. All tests were two-tailed, and results with a

p value less than 0.05 were considered statistically significant.

Results

Characteristics of patients who regained weight

after RYGB

Between July 2006 and August 2010, 205 gastric bypass

patients (86% women with a mean age of 47 ± 10 years)

underwent upper endoscopy for investigation of weight

regain. Their baseline characteristics are outlined in

Table 1.

All the patients initially lost weight after their primary

RYGB, showing a mean EWL of 72.2% (range,

18.5–147.8%). The mean interval from RYGB to upper

endoscopy was 6.9 ± 3.7 years. These patients regained an

average of 59.9 lb (range, 3–226 lb) from their lowest

postbypass weight, resulting in a body mass index (BMI)

increase from a nadir of 9.78 ± 5.80 kg/m2. At presenta-

tion for endoscopy, their mean BMI was 43.4 ± 8.4 kg/m2.

Endoscopic findings

An abnormal post-RYGB anatomy was observed in 71.2%

of the patients (n = 146, Fig. 2). Dilation of the GJ was the

most common anomaly, identified in 58.9% of the patients

(n = 86). An enlarged gastric pouch was found in 28.8% of

the patients (n = 42). Abnormalities of both pouch and

stoma were observed in 12.3% of the patients (n = 18).

The estimated gastric pouch dimensions were a mean

length of 5.8 ± 2.6 cm and a mean width of 4.0 ± 1.7 cm.

The greatest average diameter of the stoma was

2.5 ± 1.0 cm.

Weight gain was greatest among the patients who had an

enlarged stoma as the single anatomic aberration (mean

Fig. 1 Articulating device measuring the diameter of the gastrojeju-

nostomy (GJ). A diameter exceeding 2 cm defined an enlarged GJ in

this study

Table 1 Baseline characteristics of gastric bypass patients who

regained weight

n = 205

Mean age (years) 47 ± 10

Male/female (%) 14.1/85.9

Mean BMI before primary RYGB (kg/m2) 54.2 ± 10.8

Mean BMI at time of UE (kg/m2) 43.4 ± 8.4

Mean BMI regain from nadir (kg/m2) 9.78 ± 5.80

Interval from RYGB to UE (years) 6.9 ± 3.7

BMI body mass index, UE upper endoscopy

Fig. 2 Summary of the endoscopic findings for all 205 patients who

presented to undergo endoscopic investigation of weight regain after

Roux-en-Y gastric bypass (RYGB)
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weight gain from nadir, 66 lb; n = 86) compared with

those who had enlargement of the pouch alone (mean

weight gain from nadir, 53.2 lb; n = 42; p = 0.238) and

those who had enlargement of both pouch and stoma (mean

weight gain from nadir, 28.3 lb; n = 18; p \ 0.001,

Fig. 3). There was no significant correlation between the

amount of weight regained and the dimensions of the

gastric pouch or stoma, although a trend toward a positive

relationship between increasing pouch and stoma size and

the amount of weight regained was observed (Table 2).

Revision of abnormal pouch or stoma

After endoscopic investigation and evidence of abnormal

postbypass gastric anatomy, 51 patients (24.9%) underwent

a revision procedure to reduce the size of their gastric

pouch, stoma, or both. Of these interventions, 58.8%

(n = 30) were performed surgically (all laparoscopically),

with 41.2% performed for patients (n = 21) undergoing

endoscopic revision. One of the following three endoscopic

procedures was performed: (1) endoscopic suturing of the

gastrojejunal anastomosis as part of the RESTORe trial

(randomized evaluation of endoscopic suturing transorally

for anastomotic outlet reduction), which was most com-

monly performed (17 of 21 cases); (2) use of the

endoscopic StomaphyX device (3 of 21 cases), and (3)

endoscopic stoma reduction using the EndoCinch device (1

of 21 cases).

On the average, this entire revision cohort had regained

65.5 ± 41.5 lb after their primary RYGB, and their BMI

before undergoing the revision procedure was

43.4 ± 8.4 kg/m2. At upper endoscopy, the mean pouch

length was 5.9 ± 2.6 cm, and the pouch width was

4.2 ± 1.8 cm. The stoma diameter was 2.5 ± 0.9 cm.

During a mean follow-up period after revision of

13 months (range, 3–36 months), this group achieved a

mean %RWL of 58.9% ± 160.8%.

A successful outcome, defined as loss of some or all

regained weight, was observed for 78.4% of the patients

(n = 40). Comparing the mean %RWL of the patients

according to the interval between their primary RYGB and

their current presentation with weight regain, the %RWL

was highest in group 1 (\ 5 years after RYGB; 103%

RWL) and lowest in group 3 ([10 years after RYGB; 40%

RWL) The difference in %RWL between the three groups

did not reach statistical significance, although a clear trend

toward greater weight loss with a shorter interval from the

RYGB was observed (Fig. 4).

The patients who underwent surgical revision proce-

dures (n = 30) such as placement of a gastric band around

an enlarged gastric pouch or resection and redo of the

gastrojejunal anastomosis attained a higher %RWL than

Fig. 3 Weight regain (pounds) after RYGB according to pouch and

stoma dimensions. Enlargement of the gastrojejunostomy (GJ) stoma

was associated with the greatest weight regain

Table 2 Correlation of weight regain with gastric pouch and stoma

dimensions

Pouch

length

Pouch

width

Stoma

diameter

Correlation with weight regain (lb)

Pearson’s correlation

coefficient

0.085 0.039 0.095

p Value 0.260 0.603 0.199

Fig. 4 Box plot illustrating the percentage of regained weight lost by

patients who underwent revision procedures to reduce size of their

gastric pouch, stoma, or both according to their time of their

presentation with significant weight gain after gastric bypass. Patients

did not differ significantly in the percentage of regained weight lost

(%RWL) based on whether they presented for a further weight loss

intervention within 5 years, in 5 to 10 years, or as late as 10 years

after Roux-en-Y gastric bypass (RYGB)
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the patients who underwent endoscopic revisions (n = 21),

although the difference between these two groups was not

statistically significant (91.6% ± 199.4% and 9.1% ±

36.1%, respectively, p = 0.082).

Only two patients had the Roux limb of their gastric

bypass lengthened in addition to revision of the proximal

gastrojejunal anastomosis. Furthermore, the surgical revi-

sion patients had a significantly higher starting BMI before

undergoing revision of their gastric bypass (46.7 ± 9.1 vs.

39.6 ± 3.4 kg/m2; p = 0.001) and they had regained more

weight after their primary procedure than the patients who

proceeded to undergo endoscopic revision (74.6 ± 51.4 vs

56.7 ± 21.0 lb; p = 0.099).

No difference in %RWL was observed between the

three endoscopic revisional procedures (RESTORe,

StomaphyX, and EndoCinch; p = 0.224; Table 3). Multi-

variate analysis, accounting for variables such as age,

gender, pre-revision BMI, amount of weight regained, and

interval from primary RYGB, showed that the approach to

revision (surgery or endoscopic) was not an independent

predictor of successful outcome in terms of weight loss

achieved (p = 0.063).

No mortality occurred in this series, and the overall

morbidity rate after revision procedures was 7.8% (n = 4).

All the morbidity occurred for patients who underwent

surgical revision. No morbidity was recorded among

patients who underwent endoscopic intervention. The

morbidity included two cases of gastrojejunal anastomotic

stricture, an adjustable gastric band port infection, and a

bile leak from liver injury.

Discussion

It is well established that bariatric surgery is the gold

standard treatment for the attainment of significant and

durable weight loss by morbidly obese patients [14]. Of all

the bariatric procedures, the RYGB has consistently dem-

onstrated achievement of optimal results with minimal

operative risk and long-term complications. Hence, it has

become the procedure of choice in the United States over

the past decade [15]. Despite the success of RYGB, 10% to

20% of bypass patients regain weight in the medium to

long term and may be offered revisional bariatric surgery

[16].

Abnormalities of the postgastric bypass anatomy are

postulated to play a significant role in weight regain after

RYGB. In particular, enlargement of the gastric pouch and

GJ, resulting in loss of restriction, are thought to be

responsible for the loss of early satiety and for the

increased intake associated with weight regain. Evidence to

support this lies in reported findings that restrictive pro-

cedures fail if the pouch and stoma are too large [17, 18]

and that reduction of the gastric pouch dimensions and

stoma diameter induce weight loss once again [19–21].

However, few previous studies have investigated the pre-

cise anatomy of a large consecutive series of gastric bypass

patients presenting for management of weight regain.

Using upper endoscopy to measure the dimensions of

the gastric pouch and stoma in a series of 205 RYGB

patients referred to our unit for investigation of significant

weight regain, we demonstrate that 71.2% had post-bypass

anatomic abnormalities, namely, enlargement of the pouch

or stoma. Dilation of the GJ was the most frequently

encountered abnormality at upper endoscopy. A total of

104 patients were found to have this defect, 18 of whom

also had a dilated gastric pouch.

Our data suggest that stoma enlargement, as an isolated

defect, is associated with greater weight regain than an

enlarged pouch or even a common dilation of both pouch

and stoma. Catalano et al. [19] reported similar findings in

a small series of gastric bypass patients, all of whom had a

dilated stoma, as determined by endoscopy or upper gas-

trointestinal barium studies (n = 28). In their series,

enlargement of stomas beyond 1.2 cm was associated with

a mean weight regain of 28.7 kg (63.3 lb), and reduction of

the GJ to less than 1.2 cm using endoscopic injection

sclerotherapy was associated with an average weight loss

of 22.3 kg (49.2 lb) during a mean follow-up period of

18 months.

Revision procedures to correct pouch and stoma dilation

after RYGB have been performed for decades [19, 22–26].

Despite advances in perioperative care and a paradigm shift

to performing most revisional surgeries laparoscopically,

these procedures still are fraught with high complication

and mortality rates [27]. This prompted the development of

less invasive endoluminal techniques and devices to

achieve further restriction of the pouch and gastric outlet.

In this study, revisional procedures were performed for

24.9% of the patients (n = 51), 41.2% (n = 21) of which

Table 3 Weight loss outcomes of revisional procedures for patients

with weight regain

Revisional procedure %RWL

Surgical (gastric band or resection and redo of GJ

anastomosis) (n = 30)

91.6 ± 199a

Endoscopic (n = 21) 9.1 ± 36.1a

RESTORe procedure (n = 17) 8.1 ± 40.3

Other (EndoCinch, StomaphyX) (n = 4) 12.7 ± 15.2b

%RWL percentage of regained weight lost, GJ gastrojejunostomy
a No statistically significant difference in %RWL between surgical

and endoscopic revisional procedures (p = 0.082)
b No statistically significant difference in %RWL between the

RESTORe procedure and other endoscopic techniques for stoma

reduction (p = 0.224)
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were carried out endoscopically. The decision to perform

either a surgical or endoluminal revision was based on

anatomic endoscopic findings, the ability to perform an

endoluminal therapy, and surgeon preference.

The majority of the endoscopic interventions in this series

were performed as part of the RESTORe trial, a double-

blinded, sham-controlled multicenter study for the treatment

of inadequate weight loss or weight regain after RYGB [28].

In the treatment arm of this study, gastric outlet reduction

was achieved by endoscopic placement of interrupted

sutures at the GJ anastomosis to reduce its diameter to

10 mm or less. From 43 patients recruited into the study arm

of the RESTORe trial, 17 had their procedure performed at

our institution and therefore were included in this study.

Other endoscopic techniques applied were use of the

StomaphyX and EndoCinch devices, both of which have

been successful in early series investigating their efficacy

for the treatment of weight regain after RYGB [8, 23, 29].

Reasonable success was attained using these novel thera-

pies in our cohort, as reflected by the finding that almost

three-fourths of these patients (15/21) lost some or all of

their regained weight after endoscopic intervention and by

the fact that all cases were managed without complication.

Nevertheless, there is potential for improving these tech-

niques to achieve outcomes comparable with those attain-

able by surgical revision procedures.

In addition to addressing some technical limitations of

currently available devices, the durability of endoscopic

weight loss therapies remains to be proven. However, to

date, this approach has an attractive safety profile and cost

benefit, and use of the successful devices currently avail-

able has been welcomed by patients and referring physi-

cians alike. With continued developments in endoluminal

surgery, we are potentially at the beginning of another

major paradigm shift in the treatment of obesity. Until then,

conventional surgical approaches to revisional bariatric

surgery remain the gold standard.

In this study, 59% of the revision cases were managed

using the laparoscopic surgical approach. Placement of an

adjustable gastric band around a dilated gastric pouch was

the most commonly performed procedure, but in a small

number of cases, the GJ was revised. Only two patients had

their Roux limb lengthened in addition to revision of the

GJ. Our success rate with these traditional surgical

approaches was high, with 93% of the patients losing

weight postoperatively and an overall mean %RWL

exceeding 91%.

As with any revisional bariatric surgery series, the trade-

off for such successful weight loss was of course a slightly

higher complication rate than observed with primary pro-

cedures. We report a morbidity rate of 7.8%, which is at the

lower end of the spectrum compared with other revisional

surgery series. Even so, patients must be forewarned, and

every effort must be made to select revision bariatric

candidates carefully to minimize complications.

Although more than 70% of our series would have

merited reintervention based on endoscopic evidence of

abnormal post-bypass anatomy contributing to weight

regain, most medical insurance companies decline to cover

such procedures. In our experience, this impediment pre-

vented a significant number of patients from undergoing

potentially the most appropriate treatment for their weight

regain. This is an issue that needs to be addressed urgently,

particularly because the number of primary bariatric pro-

cedures performed in the United States is increasing rap-

idly and the demand for revisional procedures

consequently will increase in due course.

Successful outcome in bariatric surgery generally is

defined as an initial loss exceeding 50% of excess body

weight. A less well-accepted definition, proposed by

Reinhold et al. [30], classifies weight loss outcome as

excellent if the BMI decreases to less than 30 kg/m2, good

if BMI falls within the range 30 to 35 kg/m2, and poor if

BMI remains above 35 kg/m2. However, it is suggested

that BMI may not be an appropriate unit by which to

determine the success of bariatric surgery. For example,

substantial weight loss by a super-obese patient

(BMI, [ 50 kg/m2) is unlikely to fall into the ‘‘excellent’’

category although this weight loss may have induced

remission of many obesity-related comorbidities and dra-

matically improved the patient’s quality of life.

There is no consensus regarding the measurement of

success after revisional bariatric surgery. Borao et al. [12]

proposed that measuring the amount of regained weight

lost again after a revision procedure (%RWL) may be a

more reasonable metric for defining success among these

patients. Hence, that was the approach used in this study.

The timing of revisional surgery is critical to the

achievement of optimal outcomes. We demonstrated that

patients with abnormalities of their post-bypass anatomy

who are treated within 5 years of their primary RYGB

attained the greatest weight loss. Conversely, those who

presented as late as 10 years postoperatively had much lower

success rates with secondary procedures. The reasons for this

disparity in outcomes according to the timing of presentation

are unclear. Perhaps chronic distension of the pouch and

dilation of the stoma make the tissues noncompliant with

attempts at revision. Alternatively, behavioral factors are

likely to play a role in long-standing weight regain.

All patients with weight regain or failure of adequate

weight loss must be reentered into a multidisciplinary

bariatric program for comprehensive preoperative evalua-

tion before they undergo any further intervention. Our data

also support offering early intervention to bariatric patients

who re-present with weight gain and are found to have an

abnormal gastric anatomy.
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Despite the positive relationship between increasing

pouch/stoma size and weight regain observed in this study

and others, some issues remain to be addressed. The defini-

tion of pouch and stoma enlargement is inconsistent. The

majority of studies, including the current series, use a stoma

diameter exceeding 2 cm to define dilation [5, 8], although

lesser dimensions have been used, such as a diameter

exceeding 1.2 cm in a study by Catalano et al. [19].

Additionally, no standardized technique exists for

measuring pouch and stoma sizes. The devices or methods

used to estimate these dimensions are likely to differ

between units. Among the various methods used to mea-

sure the gastric pouch and stoma are endoscopic placement

of a gastric balloon, use of a calibrating device, getting

patients to eat a known volume of food (e.g., cottage

cheese), or measuring dimensions on radiographs [4, 31–

33]. Factors that may affect these measurements and thus

hinder the reproducibility and reliability of the various

techniques include the distensibility and compliance of the

pouch as well as observer variability. Ongoing develop-

ments in endoscopic technology should aim to address

these inconsistencies so that patients presenting with

weight regain may be reliably investigated and appropri-

ately selected for revision procedures.

Conclusion

Enlargement of the gastric pouch and the GJ after RYGB is

frequently encountered in patients presenting with weight

regain. Although suboptimal weight loss after bariatric

procedures has a multifactorial etiology, anatomic factors

are likely to have an influence on weight regain. In par-

ticular, it appears that dilation of the stoma is associated

with greatest amount of weight regain. Revision of stoma

or pouch size, surgically or endoscopically, can rescue the

majority of these patients and reinitiate weight loss. Prompt

early intervention may yield the greatest benefit in addition

to ongoing appropriate postbariatric surgery follow-up

practices.

Endoscopy is an important asset in the bariatric sur-

geon’s armamentarium. Not only does it have diagnostic

utility in the pre- and postoperative setting, but it also is

emerging as a novel therapeutic tool for revisional bariatric

surgery. For patients presenting with weight regain after

gastric bypass, its use is valuable in both settings, as

highlighted by the results of this study.
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