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The Use of Transoral Outlet Reduction Endoscopy  
To Manage Weight Regain After Gastric Bypass:  
A Comparison of 2 Endoscopic Techniques

Although Roux-en-Y gastric bypass (RYGB) is con-
sidered the most effective weight-loss intervention, 
it’s estimated that over 40% of patients experience 
weight regain after this procedure. One of the most 
common factors contributing to weight regain is 
the enlargement of gastrojejunal stoma size, which 
reduces satiety and allows patients to increase the 
volume of food consumed in one meal.

Dilated gastrojejunal stoma can be treated 
with revisional bariatric surgery. However, this 
intervention is technically difficult, has a higher 
risk of associated adverse events than primary 
bariatric surgery and may limit the patient’s 
options for future obesity interventions.

Transoral outlet reduction endoscopy (TORe) 
is a revisional therapy that can help manage 
weight regain after RYGB. During this proce-
dure, an endoscopic suturing system is used to 
plicate and reduce the size of the gastrojejunal 
anastomosis. The goal is to delay gastric pouch 
emptying and enhance the sensation of satiety.

Performed on an outpatient basis, TORe 
has a superior safety profile when compared 
with revisional bariatric surgery. Mayo Clinic 
researchers recently conducted a systematic 
review and meta-analysis to examine the efficacy 
and safety of the two most commonly used 
techniques for performing TORe: full-thickness 
suturing plus argon plasma mucosal coagula-
tion (ft-TORe) and argon plasma mucosal 
coagulation (APMC-TORe) alone. Results of the 
meta-analysis were published in Gastrointestinal 
Endoscopy in 2020.

Methods
To conduct the analysis, Mayo Clinic research-
ers performed a literature search for studies 
evaluating TORe that were published during or 
before 2020.Their search focused on multiple 
outcomes of interest, including percentage of 
total body weight loss (%TBWL), measured at 
three, six and 12 months after TORe; pre- and 
post-gastrojejunal anastomosis (GJA) diameter; 
GJA change; and adverse events. The research-
ers analyzed pooled effect estimates using a 
random-effects model and conducted meta-
regression to identify associations between GJA 
diameter and weight loss. They also performed 
a comparative analysis of TORe versus TORe 
with gastroplasty.

Of the 16 studies included in the researchers’ 
analysis, nine involved ft-TORe (n = 737) and 

seven involved APMC-TORe (n = 888). In these 
studies, APMC-TORe was performed as a series 
of sessions (with the mean number of sessions 
ranging from 1.2 to 3), whereas ft-TORe was 
mostly performed as a single session.
 
Results
Percentage TBWL in the ft-TORe  
treatment group:

•   8%, with 95% confidence interval (CI), 
6.3% to 9.7%, at three months

•   9.5%, with 95% CI, 8.1% to 11.0%, at six 
months

•   5.8%, with 95% CI, 4.3% to 7.1%, at 12 
months

Percentage TBWL in the APMC-TORe  
treatment group:

•   9.0%, with 95% CI, 4.1% to 13.9%, at three 
months

•   10.2%, with 95% CI, 8.4% to 12.1%, at six 
months

•   9.5%, with 95% CI, 5.7% to 13.2%, at 12 
months

GJA diameter and weight loss in the  
ft-TORe treatment group 
The researchers identified no significant associa-
tion between pre-TORe GJA diameter, post-
TORe GJA diameter, or GJA diameter change 
and %TBWL at six months (P = .45, .08 and .06, 

Figure. Transoral outlet reduction with full-thickness 
endoscopic suturing to address weight regain after 
gastric bypass. Image reprinted with permission from 
Gastrointestinal Interventional Endoscopy. Springer; 2020:223.

Barham K. Abu Dayyeh, 
M.D., M.P.H.
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respectively). They did note a trend for greater 
weight loss with greater decrease in post-TORe  
GJA diameter and GJA diameter change.

GJA diameter and weight loss in the 
APMC-TORe treatment group

The analysis suggests that larger pre-TORe 
GJA diameter and smaller post-TORe GJA 
diameter are associated with a higher %TBWL 
at six months (P < 0.001 and 0.04, respec-
tively). Additionally, greater change in GJA 
diameter is associated with greater %TBWL at 
six months (P < 0.001).

Adverse events 
The researchers noted that there were no 
mortalities associated with either procedure. 
Only one severe adverse event occurred after 
APMC-TORe, and none occurred after ft-TORe. 
Stricture formation was the most common 
adverse event, occurring in 3.3% of patients after 
ft-TORe and in 4.8% of patients after APMC-
TORe, meta-regression of P = 0.38. All strictures 
were successfully treated using endoscopic 
dilation or conservative treatment.

Conclusions
Overall, this meta-analysis demonstrated that 
TORe has excellent safety with good outcomes. 
“Both ft-TORe and APMC-TORe can offer 
significant, sustained weight-loss outcomes, 
with a high safety profile,” explains Barham K. 
Abu Dayyeh, M.D., M.P.H., senior author of the 
article in Gastrointestinal Endoscopy and a gas-
troenterologist who specializes in bariatric and 
metabolic endoscopy at Mayo Clinic in Rochester, 
Minnesota. “The other key point to emphasize 
is that smaller GJA diameter and greater GJA 
reduction are correlated with greater weight loss 
after TORe.”

Given that both techniques are considered 
standard of care, Dr. Abu Dayyeh advises that 
when attempting to individualize the treatment 
approach for each patient, one should consider 
the following critical factors: the endoscopist’s 

level of experience, the learning curve required 
for these techniques, institutional preference, 
available resources, any procedural costs, and 
anesthesia- or sedation-related costs.

“Given that APMC-TORe requires repeat 
endoscopic procedures, the cost is a relevant 
discussion point in some countries,” explains Dr. 
Abu Dayyeh. “At Mayo Clinic, a single endos-
copy is more costly than the endoscopic sutur-
ing device itself, and thus APMC-TORe with 
repeated sessions could pose a significant cost 
burden when compared with ft-TORe. On the 
other hand, APMC is less technically demand-
ing and more universally available. At Mayo 
Clinic, we offer both techniques to our patients. 
In addition to the above-mentioned factors, we 
also consider the gastrojejunal anastomosis size 
and the gastric pouch volume.”

Dr. Abu Dayyeh notes that ft-TORe is more 
suitable for those patients with a larger gastroje-
junal anastomosis or a larger gastric pouch that 
allows the endoscopist to effectively reduce the 
gastrojejunal anastomosis and perform a gastro-
plasty for pouch reduction within a single session.

Next steps
When asked what the future holds for this field, 
Dr. Abu Dayyeh explains that the next phase 
of research should focus on refining the TORe 
technique and offering personalized treatment 
approaches. “Our group is comparing the effect 
of two different approaches on weight loss 
— TORe alone versus TORe plus gastroplasty 
in patients with enlarged gastric pouch sizes. 
To advance our ability to individualize treat-
ment, future studies should also investigate 
the performance of each technique in different 
GJA diameters.”

For more information
Jaruvongvanich V, 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. 
Gastrointestinal Endoscopy. 2020;92:1164.

Q and A: How Obesity Affects IBD Management  
and Patient Outcomes

In this Q and A, Amanda M. Johnson, M.D., 
discusses the prevalence of obesity in patients 
with inflammatory bowel disease (IBD), obesity’s 
potential role in the pathogenesis of IBD and cur-
rent thinking about management of patients with 

IBD who are obese. Dr. Johnson is a gastroenter-
ologist specializing in IBD at Mayo Clinic’s cam-
pus in Rochester, Minnesota, who co-authored a 
review article on this topic in Gastroenterology and 
Hepatology in 2020.



MAYO CLINIC | DigestiveDiseases Update          7

What is the prevalence of obesity in  
patients diagnosed with inflammatory 
bowel disease, and why is this an  
important topic to explore?
I think it is important to recognize that obesity 
is very prevalent within the IBD population. 
When we think about patients with inflammatory 
bowel disease, there is a tendency to envision 
a population of patients who are underweight 
and malnourished. However, this is simply not 
the case. We performed a study of all patients 
who received a diagnosis of IBD within Olmsted 
County from 1970 through 2010. Within that 
population, we found that the prevalence of 
obesity increased twofold to threefold when we 
compare those diagnosed from 1970 to 1980 with 
those diagnosed from 2000 to 2010. The reality 
is that the current prevalence of obesity among 
patients with IBD now parallels that of the 
general population. An estimated 15% to 40% 
of patients diagnosed with IBD are obese, with a 
body mass index (BMI) of 30 or higher. And when 
we add individuals who are overweight, those 
with a BMI of 25 to 30, that category includes 
nearly 60% of patients with IBD.

What is known about the impact of obesity 
on the natural history and outcomes of IBD?
While the ever-increasing prevalence of obesity 
within the IBD population is well documented 
in several studies, what remains unclear is the 
impact this may have on the clinical course of 
the IBD itself. Data pertaining to the impact of 
obesity on future IBD-specific outcomes is not 
only sparse, but conflicting. Some suggest that 
obesity may increase the risk of complications 
such as hospitalization, intestinal resections or 
corticosteroid use; however, there are also studies 
documenting that the risk of such complications 
is lower or even the same in patients who are 
obese when compared with individuals who 
are normal weight. With these mixed findings, 
it remains difficult to know what, if any, impact 
obesity may have on the clinical course of disease.

Does obesity impact IBD treatment or 
cause differences in clinical response?
There is data to suggest that obesity may 
indeed impact the pharmacokinetics of our 
available biologic therapies, namely absorp-
tion, volume of distribution and drug clearance. 
The two most common means by which IBD 
therapies are administered are subcutaneously 
or intravenously. Additionally, some of these 

drugs are weight based, while others are fixed 
doses. Understanding that obesity may alter the 
pharmacokinetics of these drugs raises questions 
about whether the administration of weight-
based intravenous therapies such as infliximab 
may perform better in patients with IBD who are 
obese. While there are some data to support this 
hypothesis, there are also contrasting data to sug-
gest that the type of drug delivery does not impact 
obtainment of adequate drug levels and that there 
must be something intrinsic to obesity that is play-
ing a role in the reduced response to therapy.

This hypothesis largely stems from the idea 
that obesity itself is considered a chronic low-
grade inflammatory state. Adipose tissue is not 
biologically inert, but rather is responsible for 
producing a myriad of cytokines, including TNF-
alpha, one of the main inflammatory cytokines 
implicated in the pathogenesis 
of active IBD. Therefore, it’s 
possible that the higher volumes 
of adipose tissue present in 
patients who are obese create a 
larger burden of inflammatory 
cytokines to target, as compared 
with those found in patients 
who are not obese. In the end, 
while there is some data to 
suggest that obesity alters the 
pharmacokinetics of our cur-
rently available medications, it 
remains a bit unclear to what 
degree it may impact response 
to therapy.

Do patients who are obese 
have differences in hospital-
ization or surgery outcomes?
Researchers have identified obesity as a risk fac-
tor for perioperative morbidity, with surgical site 
infections leading the list of associated complica-
tions. Patients who are obese also appear to be at 
increased risk of impaired wound healing, throm-
boembolic complications, lengthier hospital stays 
and increased need for short-term rehabilitation.

We know that obesity also makes surgery for IBD 
more challenging, particularly those requiring pel-
vic exposure, so these patients are at increased risk 
of short-term perioperative complications. These 
challenges include longer operative times and the 
need to convert laparoscopic procedures to open 
procedures. Stoma creation and pouch construc-

Amanda M. Johnson, M.D.
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Figure. It is clear that obesity is highly preva-
lent in the IBD population, but unfortunately 
there are large gaps in our understanding 
of the impact obesity has on the natural history 
and treatment outcomes.
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tion in patients who are obese are more 
difficult to perform and also appear to increase 
the risk of postoperative complications.

Performance of pouch construction in three-
stage operations has helped reduce the risk 
of surgical complications in patients who are 
obese. Moreover, pursuing an ileal pouch-
anal anastomosis in three stages also provides 
patients who are obese with the opportunity 
to achieve weight loss prior to pouch construc-
tion and restoration of continuity. In patients 
who underwent surgery in high-volume 
centers, longer term outcomes such as pouch 
function appear to be similar in patients who 
are obese and in patients who are not.

What limitations are present in studies 
published to date, and what additional 
research is needed to further clarify 
clinicians’ understanding of this  
important topic?
It is clear that obesity is highly prevalent in 
the IBD population, but unfortunately there 
are large gaps in our understanding of the 
impact this has on the natural history and 
treatment outcomes. Not only is data pertain-
ing to this area sparse, but it is plagued with 
several limitations. One of these limitations 
is the use of BMI, particularly at variable time 
points, as a surrogate measure of obesity. 

One of the main hypotheses about the role 
of obesity in patients with IBD focuses on the 
differences between metabolic and bio-
chemical properties associated with visceral 
adipose tissue (VAT) versus subcutaneous 
adipose tissue (SAT). This distinction may 
be important, and there are a few studies 
suggesting that VAT, rather than BMI, might 
carry prognostic value in predicting measures 
such as postoperative outcomes and disease 
recurrence in patients with Crohn’s disease. 
We also need studies addressing potential 
confounding factors such as smoking status, 
corticosteroid use or disease activity, which 
may impact weight status at a singular point 
in time. To truly advance our understanding, 
future studies should incorporate prospective 
disease evaluation, improved control of con-
founding factors and assessment of obesity 
utilizing measures that reflect VAT. Ideally, 
this research will make use of cross-sectional 
imaging studies such as computerized 
tomography, magnetic resonance imaging 
or dual-energy X-ray absorptiometry, all of 
which have been used in VAT assessment.

For more information
Johnson AM, et al. Impact of obesity on the 
management of inflammatory bowel disease. 
Gastroenterology and Hepatology. 2020;16:350.




