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ABSTRACT

Background and study aims Endoscopic ultrasound-di-

rected transgastric ERCP (EDGE) is a safe and efficacious

procedure to treat pancreaticobiliary diseases in Roux-en-Y

gastric bypass (RYGB). This multicenter study aimed to de-

termine the long-term outcomes of EDGE focusing on fistu-

la persistence rates and post-procedure weight change.

Patients and methods Information about patients with

Roux-en-Y gastric bypass anatomy who underwent EDGE

between 2015 and 2021 from 10 institutions was captured

in a registry. Patient demographics, procedural details, and

clinical outcomes were analyzed.

Results One hundred seventy-two patients were included

in the study (mean age 60, 25% male). Technical success
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Introduction
Obesity has become a major epidemic in the United States, with
an age-adjusted prevalence of over 40% among adults [1]. With
this rise in obesity comes an increase in rates of bariatric sur-
gery, including the Roux-en-Y gastric bypass (RYGB) procedure.
Over the past decade, there have been an estimated 40,000 to
65,000 RYGB procedures performed every year in the United
States [2]. While effective as a treatment for obesity, RYGB
does have its complications, including a high prevalence of sub-
sequent gallstone disease. Rapid weight loss can contribute to
the development of gallstones by increasing the lithogenicity of
bile [3]. Approximately 13% of post-bariatric patients can de-
velop gallbladder sludge within 6 to 18 months after surgery
[4], and up to 30% of patients can develop gallstones within
24 months [5, 6].

Endoscopic retrograde cholangiopancreatography (ERCP) is
frequently needed in these patients to manage choledocholi-
thiasis resulting from their gallstone disease. However, per-
forming traditional ERCP in patients with RYGB anatomy is tech-
nically challenging. Multiple techniques have been developed
to help overcome this, including enteroscopy-assisted ERCP
and laparoscopy-assisted ERCP. Laparoscopy-assisted ERCP has
demonstrated excellent technical and clinical success rates;
however, it is limited by not being fully endoscopic, with the ad-
ditional need for a surgeon and additional operating room costs
and surgical risks. Enteroscopy-assisted ERCP, although fully
endoscopic, has demonstrated lower rates of technical success
rates and longer procedure times, and is thus not the ideal pro-
cedure of choice as well. There was a need for a more success-
ful, completely endoscopic, and minimally invasive technique,
and thus the novel endoscopic ultrasound-directed transgastric
ERCP (EDGE) procedure was created [7].

EDGE is a minimally invasive, completely endoscopic ap-
proach using endoscopic ultrasound to create a temporary fis-
tula by placing a lumen-apposing metal stent (LAMS) that con-
nects either the gastric pouch or the proximal jejunum to the
excluded stomach. This allows endoscopists the ability to then
perform conventional anterograde ERCP utilizing a standard
duodenoscope passed through the LAMS [7]. Since its incep-
tion, EDGE has gained popularity, and multiple studies have
demonstrated high technical and clinical success rates, ranging
from 98% to 100% and 91% to 100%, respectively [8–12]. Fur-

thermore, these studies also reported acceptable safety pro-
files with low rates of adverse events (AEs). Therefore, the effi-
cacy and safety of EDGE have now been well reported. How-
ever, data on long-term outcomes of EDGE remain sparse. In
particular, current data for rates of fistula persistence are lim-
ited, and data regarding post-procedural weight change are
highly variable with mixed results. Therefore, the purpose of
this larger, multicenter study was to re-examine the efficacy
and safety profile of EDGE, and to further assess its long-term
outcomes, with a particular focus on rates of fistula persistence
and weight change.

Patients and methods
This study was an international, multicenter, retrospective co-
hort study. Data were obtained from a total of 10 institutions
(9 United States, 1 European). Information on patients with
RYGB anatomy who underwent EDGE for treatment of pancrea-
ticobiliary disease between January 2015 and December 2021
was captured in a dedicated registry. The decision to perform
EDGE at these institutions was based on endoscopists’ prefer-
ences after discussion of risks, benefits, and alternatives of var-
ious pancreaticobiliary access routes with their patients. These
patients’ charts were then analyzed to obtain information re-
garding patient demographics, procedural details, and clinical
outcomes.

Study outcomes and analysis

Patient demographics, including age and gender, were record-
ed. Clinical specifics such as procedure indication and acuity of
procedure were obtained. Information regarding procedural
details was collected, including type of fistula created, techni-
cal success of LAMS placement, LAMS luminal diameter size,
number of sessions, procedure time, and clinical success (de-
fined as successful ERCP with completion of the intended inter-
vention). AEs including stent migration and bleeding were also
recorded. Furthermore, data regarding post-procedure out-
comes were obtained. They included follow-up time, method
of fistula closure (if attempted), method of fistula reassess-
ment (if assessed), persistence of fistula (if assessed), and
method of repeat closure. Weight before and after LAMS place-
ment was recorded as well. Descriptive statistics such as meas-
ures of frequency, mean, and range were conducted. Mann-

of lumen-apposing metal stent (LAMS) placement was 171

of 172 (99.4%) while clinical success of intervention was

95%. The mean procedure time was 65 minutes. The most

commonly reported complication was stent dislodgement/

migration (n =29, 17). Mean length of time of LAMS dura-

tion was 69 days. Mean follow-up time was 6 months. Endo-

scopic fistula closure was performed in 40% of patients (69/

172) at the time of LAMS removal. Persistence of fistula was

observed in 19 of 62 patients (31%) assessed. Length of

LAMS indwell time (days) was a predictor of persistent fistu-

la. The average weight gain while the LAMS was in place was

12 lb in 63 patients (36.6%); 59.4% of patients gained<5 lb.

Conclusions EDGE is a safe and efficacious procedure for

RYGB patients requiring ERCP. Post-procedure evaluation

and management of the enteral fistula varies widely among

centers currently and would benefit from further standardi-

zation. Fistula persistence appears to be uncommon and

can be managed endoscopically but may be related to

length of indwell times of the LAMS.
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Whitney analyses, logistic regression and Fisher’s exact test
were conducted.

All data analyses were conducted using MedCalc V18.9
(MedCalc Software, Ostend, Belgium). Survey data were gath-
ered in a dedicated registry (NCT05041608) approved by WCG
IRB.

Typical procedure technique

The excluded stomach was located endosonographically with a
linear echoendoscope from the remnant gastric pouch or the
jejunal limb and then accessed with a 19G EUS needle. Con-
trast, along with 120 mL of water, was injected through the
19G needle to confirm the position within and distend the ex-
cluded stomach. The fistula tract was either created over
a.035-inch guidewire, or freehand using the cautery-enhanced
LAMS (Axios; Boston Scientific). The LAMS was then deployed
with the distal end in the excluded stomach and the proximal
flange into the remnant gastric pouch or jejunum. Over a
guidewire, the lumen of the stent was then dilated with a dilat-
ing balloon to the diameter of the stent. This allows for the
antegrade passage of a duodenoscope through the LAMS into
the stomach remnant and to the ampulla, where conventional
ERCP could be performed either during the index procedure
(single-session EDGE) or during the subsequent procedure(s)
(staged EDGE). Once ampullary access was no longer required,
the LAMS was removed. The fistula was either allowed to close
spontaneously or closed using an over-the-scope clip (OTSC)/
endoscopic suturing/or Argon plasma coagulation (APC) de-
pending on the endoscopist’s preference. Assessment for per-
sistence of the fistula, and method by which do this, was also
based on the endoscopist’s preference.

Results
Patient and procedure characteristics

A total of 172 patients were identified in this study. The mean
age of the patients was 60 years, and 43 (25%) were male. The
average American Society of Anesthesiology score was 3. The
mean time since initial RYGB was 12 years. The primary proce-
dure indication was biliary stricture in 82% of patients (▶Table
1). Most of the procedures (60%) were done acutely as an inpa-
tient, with the remaining 40% done electively. A total of 125 pa-
tients (73%) underwent gastro-gastric fistula creation, with
proximal flange deployment of the LAMS in the gastric pouch,
while the remaining patients underwent jejuno-gastric fistula
creation, with proximal flange deployment in the blind jejunal
limb in 35 patients (20%) and in the efferent jejunal limb in 12
patients (7%) (▶Table 1). A majority (88%) of procedures were
electrocautery-assisted, and 25% were wire-assisted. A 20-mm
AXIOS stent was used in 140 patients (81%), while a 15-mm
AXIOS stent was used in the other 32 patients (19%). LAMS
was balloon dilated in 148 cases (86%), with a range of dilation
from 12 to 20mm. The LAMS was fixated (suture) upon place-
ment in 32 cases (19%). Mean procedure time was 65 minutes.

Technical and clinical success

Overall technical success of LAMS placement was achieved in
171 of 172 patients (99.4%). In the one unsuccessful case, the
LAMS stent was unable to be placed because the excluded
stomach was pushed too far away. Single-session EDGE was per-

▶Table 1 Demographics and procedure characteristics.

Gender 43 males (25%)

Age (average) 60 years

ASA (1–4) 3

Weight at the time of EDGE (in
pounds)

Average 197 lb (range
123–401)

Procedure indication ▪ Biliary stricture 141 (82%)
▪ Cholangitis 6 (3.5%)
▪ Pancreatic stricture 11

(6.4%)
▪ Other 14 (8.1%)

Inpatient
Outpatient

▪ 103 (60%)
▪ 69 (40%)

Location of LAMS proximal flange deployment

▪ Gastric pouch 125 (73%)

▪ Blind jejunal limb  35 (20%)

▪ Efferent jejunal limb  12 (7%)

Size of AXIOS stent

▪ 20-mm-diameter stent 140 (81%)

▪ 15-mm-diameter stent  32 (19%)

Electrocautery-assisted?

▪ Yes 152 (88%)

▪ No  20 (12%)

Was LAMS balloon-dilated after deployment?

▪ Yes 148 (86%)

▪ No  24 (14%)

Was the LAMS fixated upon placement?

▪ Yes  32 (19%)

▪ No 140 (81%)

Single-session vs staged (two-step) EDGE?

▪ Single-session  75 (44%)

▪ Staged  97 (56%)

Success rates

▪ Technical success of LAMS place-
ment

171 (99.4%)

▪ Clinical success of ERCP comple-
tion

163 (95%)

ASA, American Society of Anesthesiologists; EDGE, endoscopic ultrasound-
directed transgastric ERCP; LAMS, lumen-apposing metal stent; ERCP,
endoscopic retrograde cholangiopancreatography.
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formed in 75 patients (44%), and staged EDGE was performed
in 97 patients (56%). If staged, the mean number of days be-
tween part 1 (fistula formation) and part 2 (ERCP intervention)
was 19 days. Clinical success, defined as successful ERCP with
completion of the intended pancreaticobiliary intervention,
was achieved in 163 patients (95%).

Adverse events

The most common complication was stent migration/dislodge-
ment, reported in 28 cases (16.3%) (▶Table 2), with only one
(3.2%) meeting criteria for severe (13). Of these, 19 (68%) oc-
curred peri-procedurally, with 17 managed with bridging stents
and two requiring surgical intervention. The other 9 (32%) oc-

curred post-procedurally (median of 2 days after procedure),
with 11 managed with either repositioning/replacement/allow-
ance to pass enterally, and one requiring surgical removal due
to migration to the terminal ileum causing small bowel obstruc-
tion. A subgroup analysis did not reveal any statistically signifi-
cant predictors of stent migration based on technical aspects of
the EDGE procedure (▶Table 3). Bleeding occurred in 11 pa-
tients (6%), all of which were managed endoscopically. Other
AEs included ulceration (2%), abdominal pain (1%), pancreatitis
(1%), and cholangitis ( < 1%).

Fistula reassessment

At the time of data collection, LAMS removal had been per-
formed in 142 of 172 patients (83%). The mean duration of
LAMS indwell time was 69 days. The fistula was actively closed
at the time of LAMS removal in 49% of cases (n=69), with su-
turing being used in 52 cases, APC in 39 cases, and OTSC in 17
cases (▶Table 4). If suturing was utilized, the number of sutures
used ranged from 1 to 3, and all cases utilizing OTSC used a 12-
mm clip.

Mean follow-up time post-procedure was 6 months (range
from 1 to 32 months). Among the 163 patients with follow-up
information, 99 (61%) had follow-up >3 months post-proce-
dure, and 55 (34%) had follow-up >6 months post-procedure.
The fistula was reassessed post-procedure to check for contin-
ued closure in 62 patients (43.6%), with a mean length of time
from LAMS removal to fistula reassessment of 256 days (▶Ta-

▶Table 2 Adverse events.

Stent dislodgement/migration1 28 (16.3%)

Bleeding 11 (6%)

Ulceration  4 (2%)

Pancreatitis  2 (1%)

Abdominal pain  2 (1%)

Cholangitis  1 (1%)

1 One case required surgical removal due to migration to the terminal ileum
causing small bowel obstruction

▶Table 3 Stent migration predictors.

Stent migration

n=144 (No)

Stent migration

n=28 (Yes)

P value

Location P=0.2408

▪ Pouch 102 (70.8%) 23 (82%)

▪ Blind limb  30 (20.8%)  5 (18%)

▪ Efferent jejunal limb  12 (8.4%)  0

Single-session EDGE P=0.2436

▪ Yes  59 (41%) 15 (53.6%)

▪ No  83 (59%) 13(46.4%)

Axios stent P=0.3449

▪ 15mm  25 (17.4%)  7 (25%)

▪ 20mm 119 (82.6%) 21 (75%)

LAMS balloon dilation after deployment P=0.9558

▪ (Yes) 124 (86.1%) 24 (86%)

▪ (No)  20 (13.9%)  4 (14%)

LAMS fixated upon placement P=0.6752

▪ (Yes)  26 (18%)  6 (21.4%)

▪ (No) 118 (82%) 22 (78.6%)

Indwelling duration  71.45 days average (SD 61.8 days) 53.4 days average (SD 38.1 days) P= .09301

EDGE, endoscopic ultrasound-directed transgastric endoscopic retrograde cholangiopancreatography; LAMS, lumen-apposing metal stent; SD, standard deviation.
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ble4). Among those reassessed, 31 patients (50%) underwent
an upper gastrointestinal series, 29 (47%) underwent endos-
copy, and 2 (3%) underwent a computed tomography scan.
Persistence of fistula was observed in 19 patients (31% among
those reassessed).

Among the 62 patients reassessed for fistula closure, char-
acteristics between those with persistent fistula (n=19) and
those without (n =43) were compared (▶Table 5). The only
variable that predicted fistula persistence was total LAMS in-
dwell time. The total duration of time LAMS was in place was
86 days in the persistent group, compared to 50 days in the
non-persistent group (P<0.004). Other variables such as loca-
tion of LAMS deployment, LAMS diameter, attempted endo-
scopic fistula closure at LAMS removal, APC utilization at fistula
closure or performance of single-session vs staged EDGE were
not statistically significantly different between the two groups,
albeit the small sample was size. A repeat endoscopic proce-
dure to close persistent fistulas was done in 11 of 19 patients,
with 100% technical success using a combination of suturing,
APC and OTSCs.

Weight gain

Weight gain was noted in 63 patients (36.6%) during the time
the LAMS was in place (▶Table6). Average weight gain was 12
lb, with 38 patients (59% among those with weight gain, 22%
among all patients) gaining <5 lb. There was no statistically sig-
nificant predictor of weight gain during the time the LAMS was
still in place.

Discussion
It is evident that currently EDGE is being performed, often as
first-line therapy, at many tertiary care centers with therapeutic
EUS expertise for the management of pancreaticobiliary dis-
ease in patients with RYGB anatomy. Our study reaffirms high
technical (99.4%) and clinical (95%) success rates for EDGE.
These outcomes are comparable to existing published technical

success, ranging from 98% to 100% and clinical success ranging
from 91% to 100% [8–23]. The preservation of these high suc-
cess rates is encouraging as the adoption of EDGE continues to
expand globally and in various practice settings.

From a procedural standpoint, one outcome of this study
worth mentioning is the higher frequency of use of 20-mm
LAMS, which occurred in 81% of cases. A majority of previous
studies utilized 15-mm stents, particularly those completed
during the earlier years of EDGE usage when the 20-mm stent
was not available. As a result, our findings, which incorporate
more recent data, reflect a trend toward the increased use of
the new, larger 20-mm LAMS. This transition is not unexpected,
due to better ease of duodenoscope advancement through a
larger-sized stent, and thus, less risk of AEs such as stent migra-
tion [24]. In addition, our mean procedure time was 65 min-
utes, which falls within the range of previously reported mean
procedure times (49–116 minutes) [11, 19, 20].

The most common AE seen in our study was stent migration/
dislodgement, reported in 16.3% of all cases, which is compar-
able to that previously reported ranging from 15% to 33% [9,
10, 12, 18, 21–23]. While only one stent migration required sur-
gical intervention, it highlights the need for more improved
strategies to reduce the rate of dislodgement and migration.
Our analysis did not show any significant predictors of stent mi-
gration, including the primary site of the anastomosis (gastric
vs jejunal) or diameter of the LAMS itself (20 vs 15mm). How-
ever, another study by Shinn et al. [24] attempted to identify
predictive factors of intraprocedural LAMS migration in single-
session EDGE and did suggest that a 20-mm LAMS may be less
likely to migrate. They found that the use of a 15-mm-diameter
LAMS was the strongest independent predictor of migration
(odds ratio 5.36; 95% confidence interval 1.29–22.24). In addi-
tion, dilation after stent deployment and stent fixation may
also decrease the risk of migration and improve procedure suc-
cess [24]. Given the rate of potential migration and resulting
complications, further studies are needed that aim to investi-
gate stent migration and how best to mitigate its occurrence.

One major concern with EDGE is the potential risk of non-
closure or persistence of the created fistula and the subsequent
development of weight gain. Such a consequence could be dis-
concerting to the patient, as it could effectively reverse the
benefit of the original gastric bypass surgery. The data regard-
ing fistula persistence are extremely sparse, and data reporting
on weight changes is highly variable with mixed results. One of
the first studies to assess fistula status was conducted by James
et al. [11] In their study, among 19 EDGE patients, 11 had fistu-
la reassessment with an upper gastrointestinal series, and one
of the 11 had a persistent fistula [11]. Other studies have re-
ported rates of fistula persistence among assessed patients
ranging from 0.0% to 8.3% [10, 22], but these were also smaller
studies with a total N≤30 patients. One recent study by Runge
et al. [25] reported fistula persistence in 10% of the 90 of 178
(51% evaluation rate) patients who underwent follow-up test-
ing. Five of those patients underwent endoscopic closure,
which was successful in all cases [25]. In our study, 62 of 142
patients (44%) who had their LAMS removed underwent specif-
ic follow-up studies to assess for possible persistent fistula. Of

▶Table 4 Fistula outcomes.

Was fistula actively closed at time of LAMS removal?

▪ Active closure 69 (49%)

▪ Spontaneous closure 73 (51%)

Method of fistula reassessment

▪ Upper gastrointestinal series 31 (50%)1

▪ Repeat endoscopy 29 (47%)1

▪ CT scan  2 (3%)1

Fistula persistence

▪ Patients with persistent fistula 19 (31%)1

▪ Patients with successful repeat closure 11 (100%)2

LAMS, lumen-apposing metal stent; CT, computed tomography.
1 Among patients who underwent fistula reassessment (n =62)
2 Among patients for which repeat closure was attempted (n=11)
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these 62 patients, 19 (31%) had persistent fistula, which is
higher than the rates (~10%) reported previously. One possible
explanation for this difference is the higher LAMS indwell time
in our study (69 days) vs Runge et al. (35 days). Given that our
study confirmed that length of LAMS indwell time predicted fis-
tula persistence, this may be a decisive factor. Another smaller
study of 22 EDGE patients also found that LAMS indwell time
(77 vs 35 days) was predictive of persistent fistula [26]. Also,
the rate of attempted endoscopic fistula closure at the time of
LAMS removal in our study was 49%, compared to 80% in the
Runge et al study[25]; however, attempted closure was not

shown to be a significant predictor in either study. Also, given
the sample size of both studies, it is possible that attempted
closure and possible methodology (suturing, APC, OTSC) may
affect this outcome if evaluated on a larger scale. It is clear,
however, that post-procedure evaluation and management of
the EDGE-related fistula is highly variable and inconsistent
among centers. The assessment rate alone was only 44% in
our study. Because of this, the true rate of persistent fistula
after EDGE is largely unknown, ranging anywhere between 10
% to 31% depending on the study. Understanding this poten-
tially refractory chronic AE more clearly is paramount to opti-

▶Table 5 Persistent fistula predictors.

No persistent fistula (N=43) Yes persistent fistula (N=19) P value

Age 60 64 (SD 12.2) 0.7455

Gender 33 females (77%) 18 females (95%) 0.3211

ASA score 3 3 0.5521

Inpatient 24/43 (56%) 13/19 (68%) 0.7345

Weight at EDGE 194 lb 187 lbs (SD 46.7) 0.7645

Diabetic (No) 25 (65.79%) 14 (73.68%) 0.7633

Diabetic (Yes) 13 (34.21%) 5 (26.32%)

Time since RYGB (years) Mean 10 (SD 6.129) Mean 13.53 (SD 8.399) 0.1813

Location of proximal flange deployment of LAMS 0.260

▪ Gastric pouch 19 (50.00%) 13 (68.42%)

▪ Jejunal limb 19 (50.00%)  6 (31.58%)

Electrocautery assistance 0.706

▪ No  6 (15.79%)  2 (10.53%)

▪ Yes 32 (84.21%) 17 (89.47%)

Axios size 15mm 12 (31.58%)  3 (15.79%) 0.339

Axios size 20mm 26 (68.42%) 16 (84.21%)

Was LAMS secured/fixed upon deployment? 0.742

No 30 (78.95%) 14 (73.68%)

Yes  8 (21.05%)  5 (26.32%)

Single-session EDGE vs staged EDGE 13 (35.14%)
24 (64.86%)

9 (47.37%)
10 (52.63%)

0.401

Total number of days LAMS was in place (days) Mean 00.973
(SD 30.619)

Mean 85.526
(SD 55.374)

0.0044

Was fistula closed at time of LAMS removal? 0.537

▪ No 26 (68.42%) 15 (78.95%)

▪ Yes 12 (31.58%)  4 (21.05%)

Was APC used to ablate rim of fistula at time of LAMS removal? 1

▪ No  9 (45.00%)  3 (37.50%)

▪ Yes 11 (55.00%)  5 (62.50%)

ASA, American Society of Anesthesiologists; RYGH, Roux-en-y gastric bypass; LAMS, lumen-apposing metal stent; EDGE, endoscopic ultrasound-directed transgas-
tric endoscopic retrograde cholangiopancreatography; APC, Argon plasma coagulation.
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mize outcomes of the EDGE technique and reduce the skepti-
cism regarding metabolic and weight gain associated with the
procedure. Our study did find a statistically significant predic-
tor of persistent fistula, which is length of LAMS indwell time
(86 vs 50 days). This is an important finding as it may influence
our clinical algorithm for the timing of procedures associated
with EDGE. For example, this may suggest that a shorter inter-
val between staged EDGE procedures or a shift toward single-
session EDGE procedures may be beneficial. We believe that all
centers performing EDGE should have a standardized protocol
to assess their fistula persistence regardless of whether they at-
tempt closure or not, so that more accurate and large-scale
data can be reviewed to understand the true risk of persistent
fistula after this procedure and the factors that promote it.

Concerning potential weight changes from the EDGE proce-
dure, results from the existing literature are highly variable with
extremely mixed results. Data from various studies range from
a weight loss of 7.9 lb to a weight gain of 3.7 lb [8, 10, 19, 20,
27–29], likely because of variability and inconsistency of fol-
low-up and recording of weight changes at different centers.
In our study, weight gain was noted in 63 patients (36.6%) dur-
ing the time the LAMS was in place. The average weight gain
was 12 lb, with 38 patients gaining <5 lb. One possible explana-
tion for the higher-than-average weight gain seen in our study
is that the mean LAMS dwell time was 69 days, which is a longer
dwell time in comparison to other studies [25]. No predictors of

weight gain were discovered in the subgroup analysis, possibly
due to the limited number of subjects and follow-up, although
there was a trend toward possible weight gain in patients that
did not have their fistula closed at the time of LAMS removal.
This may suggest that in a large, more complete cohort, per-
sistent fistula could correlate with weight gain. This may be an-
other reason to adjust our timing algorithms for EDGE to keep
the LAMS indwell time as short as safely possible. Future pro-
spective studies incorporating dedicated follow-up to ensure
fistula closure and assessing weight changes are essential to
determine the possible connection between these factors.

Conclusions
In conclusion, the EDGE procedure is an entirely endoscopic,
highly efficacious, single-team procedure for performing ERCP
in RYGB patients who require pancreaticobiliary interventions
and is associated with high clinical success rates and safety pro-
files. While the technical outcomes of the EDGE procedure are
encouraging and reproducible in a variety of endoscopic cen-
ters, there is a need for standardization and consistency in fol-
low-up of these patients to evaluate for fistula persistence and
weight gain. Data on these two variables are underreported and
underassessed in the current standard scope of reported prac-
tice, leading to a blind spot in long-term outcomes of the EDGE
procedure. Our study showed that rates of fistula persistence

▶Table 6 Weight gain predictors.

Weight gained

n=63 (Yes)

Weight gained

n=109 (No)

P value

Location P=0.3581

▪ Pouch 44 (81.5%) 81 (63.2%)

▪ Blind limb 16(3.7%) 19 (21%)

▪ Efferent jejunal limb  3 (14.8%)  9 (15.8%)

Single-session EDGE P=0.5560

▪ Yes 26 (33.3%) 50 (47.4%)

▪ No 37 (66.7%) 59 (52.6%)

Axios stent P=0.1281

▪ 15mm 16 (26%) 16 (31.6%)

▪ 20mm 47 (74%) 93 (68.4%)

LAMS balloon dilation after deployment P=0.1090

▪ Yes 50 (85.1%) 98 (63.2%)

▪ No 13 (14.9%) 11 (36.8%)

Fistula closure at LAMS removal P=0.0849

▪ Yes 26 (18.5%) 60 (21%)

▪ No 37 (81.5%) 49 (79%)

Indwelling duration 68.6 days average (SD 45 days) 68.6 days average (SD 66.83 days) P=0.4980

EDGE, endoscopic ultrasound-directed transgastric endoscopic retrograde cholangiopancreatography; LAMS, lumen-apposing metal stent.
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and weight gain may be as high as 31% and 37%, respectively,
which may be related to LAMS indwell time, which was the only
statistically significant predictor of fistula persistence. As EDGE
is more widely adopted, it is necessary for performing centers
to standardize their post-LAMS removal surveillance of these
patients to assess for fistula persistence and weight gain. Un-
derstanding the incidence and risk factors for these long-term
AEs will allow us to better understand how best to perform the
EDGE procedure and answer questions such as: 1) What is the
optimal LAMS indwell time? 2) Should single-session EDGE be
preferred to staged EDGE? and 3) Should the fistula be endo-
scopically closed at LAMS removal and by what method? EDGE
has changed the landscape of pancreaticobiliary intervention in
RYGB patients, but there is still room for refinement and opti-
mization to make it the standard of care.
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