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Introduction Lumen apposing metal stents(LAMS) have been utilized for the access and drainage 
of pancreatic and peripancreatic fluid collections(PPFCs). To date, a variety of LAMS sizes have 
been commercially available and widely used. Recently, a new LAMS with a larger (20mm) lumen 
diameter(the Hot Axios, Boston Scientific, Natick MA, USA) was released for a limited commercial 
launch, with the idea that a larger diameter would allow a faster drainage of PPFCs and facilitate 
endoscopic necrosectomy. This is currently the largest diameter LAMS available. Aim of our study 
was to evaluate the safety and efficacy of the new 20mm Hot Axios stent placement. 
Methods This is an international, multicenter retrospective study involving 20 centers. Between 1-
10/2017, consecutive patients who underwent EUS-guided 20mm Hot Axios stent placement for 
PPFCs were included. Primary outcome was technical and clinical success (defined as correct 
deployment of the stent and resolution of PPFCs respectively). Secondary outcomes was 
rate/severity of adverse events (AEs) (ASGE lexicon). 
Results A total of 78 patients(female 28.2%) with a mean age of 57yr(± 16.37) were identified. 79 
LAMS were placed overall, with 1(1.3%) patient being treated with 2 stent. WON were 75(96%), with 
a mean diameter of 111.12(± 49.57)mmx69.3(±68.91). Major etiology of pancreatitis were 



gallstones(44.9%) and alcohol (29.5%). Mean necrosis on EUS imaging was 39.93%(range 15-
90%). 77(97.5%) of LAMS were placed in a transgastric manner. Procedure was technically 
successful in all cases79/79 (100 %). Stent dilation was performed in 44(55.7%) cases with 
15(18.9%) pigtails placement across the LAMS. Endoscopic necrosectomy was performed in 53.2% 
of the cases, with a mean of 2 sessions(range 1-8). Clinical success was achieved in 66/78(84.6%) 
of patients with stent removal after a mean of 50.6 (±36.09) days. AEs occurred in 10 (12.8%) cases 
with spontaneous migration in 5(6.4%), bleeding in 3(3.8%) others in 2(2.6%). WON recurrence rate 
after stent removal was 2.9%. 
Discussion This study represents the first published data regarding the use of the new 20mm 
diameter LAMS and shows its efficacy and safety for EUS-guided transluminal drainage of PPFCs. 
The technical and clinical success rates for resolving PPFCs were 100% and 84.6%, respectively. 
These are similar to previous published data on LAMS use for PPFCs. AEs occurred in 10 (12.8%) 
cases; other studies including smaller diameter LAMS have shown similar or even higher adverse 
event rates. Overall, our study suggests that a 20mm LAMS is comparable in terms of safety, 
efficacy, and adverse events to smaller LAMS when used to drain PPFCs. Larger studies are 
needed to determine the ideal size for a LAMS going forward to achieve maximal clinical benefit with 
minimal patient risk. 
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Background 
EUS-guided gallbladder drainage (EGBD) is gaining popularity as a means of achieving gallbladder 
drainage in patients suffering from acute cholecystitis that are unfit for cholecystectomy. However, 
most of the published studies only included small number of patients using one type of stent with a 
short follow-up. Hence, the aim of the current study is to review the outcomes of a large scale 
international registry on EUS-guided gallbladder drainage that encompasses different stent systems. 
 
Methods 
This was a retrospective international multi-centred cohort study conducted in 12 institutions. 
Consecutive patients that received EGBD for symptomatic gallstones, acute cholecystitis or 
conversion of PC were included. EGBD was performed with a variety of stents including HOT AXIOS 
(Boston Scientific, Marlborough, USA), SPAXUS (Niti-S, Taewoong Medical, Korea), BONA-AL stent 
(Standard Sci Tech Inc., Seoul, Korea) and the Microtech stent (Nan Jing Co. Ltd., China). 
Outcomes reviewed include technical and clinical success, adverse events, mortality, re-
interventions rates, recurrence rates and learning curve of the procedure. 
 
Results 
Between June 2011 and November 2017, 371 patients were recruited to the study. The mean (S.D.) 
age was 73.6 (15.1) years old and 51.1% patients were male. The mean (S.D.) age-adjusted 
Charlson comorbidity index was 5.6 (3.2). The types of stents used were AXIOS (70.1%), SPAXUS 
(8%) and others (17.7%). The overall technical success and clinical success rates were 92.3% and 
88.4% respectively. Unplanned procedural events occurred in 10.6% patients. The mean follow-up 
duration was 490.9 (542.1) days. The 30-day adverse event rate was 13.5% and 30-day mortality 
was 9%. 
 
The risk of unplanned procedural events was significantly higher in patients that received EGBD 
performed for symptomatic gallstones and conversion of PC (P < 0.001). When comparing between 
different stent systems, significant differences were noted in endoscopist experience (P < 0.001) and 
30-day adverse events (P = 0.026). The unplanned procedural events (P = 0.043), clinical success 
(P = 0.037) and mortality (P = 0.057) were significantly worst with experience of less than 25 
procedures. On multinominal regression analysis, both endoscopist experience (P = 0.027) and 
clinical success (P = 0.003) were predictors to 30-day adverse events, whilst clinical success (P < 
0.001) was the only significant predictor to mortality. 
 
Conclusion 
EGBD was effective for treatment of acute cholecystitis that are at high-risk for cholecystectomy. 
EGBD done for other indications were technically more difficult. Outcomes of different stent systems 
were similar. The endoscopist experience is an important parameter to outcomes and the number of 
cases required to gain competency of the technique is 25 patients. 

Table 1. The predictors to 30-day adverse events by multinominal regression analysis  

  Multinominal analysis 
Parameter P value RR (95% CI) 
Age >75 0.75 1.15 (0.48 – 2.74) 
Sex = M 0.54 1.3 (0.58 – 2.80) 

ASA grading 0.84 1.31 (0.10 – 17.21) 
Age-adjusted charlson comorbidity index > 6 0.53 0.76 (0.32 – 1.80) 



Indications for EGBD 0.31 1.87 (0.56 – 6.25) 
Technical success 0.41 1.93 (0.40 – 9.30) 
Clinical success 0.003* 0.18 (0.58 – 0.55) 

Unplanned procedural events 0.83 1.14 (0.36 – 3.62) 
Endoscopist experience < 25 0.027* 6.2 (1.22 – 31.00) 

 
RR = relative risk, CI = confidence interval, ASA = American Society of Anesthesiology 
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Background: Although multiple studies have examined the use of lumen-apposing metal stents 
(LAMS) for the drainage of peripancreatic fluid collections, data on the use of LAMS for post-
operative fluid collections (POFC) are scarce. These POFCs may lead to intraperitoneal abscess 
formation, sepsis, pseudoaneurysm formation and even fatal hemorrhage without appropriate 
treatment. Aims: To study the outcomes (technical success, clinical success, rate/severity of 
adverse events, length of stay, recurrence) of the use of LAMS for the drainage of POFC. Methods: 
This is an international, multicenter retrospective study involving 21 centers between 1/2012 and 
10/2017. Consecutive patients who underwent EUS-guided LAMS placement for POFC were 
included. Primary outcome was clinical success (radiologic resolution). Secondary outcomes 
included technical success and rate/severity of adverse events (AEs) (ASGE lexicon). Results: A 
total of 61 patients (59.2±13.7 years, female 45.69%) were included. Most common etiologies of 
POFCs were distal pancreatectomy 44.3% (27/61), cholecystectomy 16.4% (10/61), Whipple 9.8% 
(6/61), and colon resection 8.2% (5/61). POFCs were located intraperitoneal 41% (25/61), 
retroperitoneal 37.7% (23/61), pelvic 8.2% (5/61), intrathoracic 4.9% (3/61), and others 8.2% (5/61). 
The mean diameter was 84.2 ± 30.9mm and most common indication for drainage was infection in 
49.2% (31/61). Technical success rate was 96.7% (59/61) with a mean procedure time of 30.2 ± 
14.3 min. Nasocystic drain was placed in 8 patients while 10 patients underwent placement of a 
double pigtail stent within the LAMS. The endoscopic approaches were: 82% (50/61) transgastric, 
8.2% (5/61) transduodenal, 8.2% (5/61) transrectal and 1.6% (1/61) others. Mean length of stay post 
LAMS insertion was 7.6 days ± 2.1 days. All stents were successfully removed following POFC 
resolution. Overall, clinical success was achieved in 91.8% (56/61) patients during a median follow-
up of 183 (84-267) days. Clinical success rate based on POFC location: 100% (3/3) intrathoracic, 
92% (23/25) intraperitoneal, 91.3% (21/23) retroperitoneal, 80% (4/5) pelvic, and 100% (5/5) others 
Mean number of endoscopic procedures needed to achieve clinical success was 1.2 ± .07. 
Percutaneous drainage was needed in 9.8% (6/61) of patients. A total of 11.5% (7/61) adverse 
events (3 mild, 3 moderate, 1 severe) occurred: 3 bleeding (none due to pseudoaneurysms), 2 
abdominal pain, 1 stent dislodgement, and 1 infection. AEs occurred intraoperatively in 1 patient 
(mild bleeding) and post-operatively in 6 at a mean of 6.7±4.1 days after LAMS insertion. There were 
no POFC nrecurrences at 3-month follow-up. Conclusion: This is the largest study on the use of 
LAMS for POFC and suggests high clinical efficacy and safety of this approach. 
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INTRODUCTION 
Pancreatic fluid collections (PFCs) are a frequent complication of pancreatitis. Endoscopic drainage 
is the gold standard choice of drainage. Concurrent therapies, such as pancreatic duct (PD) 
exploration with ERCP and enteral feeding beyond the ligament of Treitz, are likely important 
cofactors for PFC resolution. The aim of this study is to identify predictors of resolution of 



symptomatic PFCs. 
 
METHODS 
Consecutive patients who underwent PFC drainage were collected from 16 centers as part of a 
registry from January 2011 to August 2017. Demographics, procedure info, post-procedure follow-up 
data, and adverse events were collected. Technical success was defined as successful stent 
placement into PFC. Clinical success was defined as resolution of PFC. T test, Chi Square and 
Logistic regression was conducted to find predictors for success and complications. 
 
RESULTS 
383 patients (62%M; mean age 50) were included. The most common etiologies were alcohol and 
gallstones (n=100, n=143 respectively). 185 patients had walled off pancreatic necrosis (WON) 
(48%), the remaining 198 had pseudocysts (PP) (52%). The average size of the collection was 
10.4cm. Concurrent enteral feeding was performed in 174 patients (45%); however, only 96 (25%) 
had jejunal feeding. 147 patients (38%) underwent an ERCP for PD exploration, with 130 
undergoing sphincterotomy and 104 having a pancreatic stent placed for therapy (leak or stricture). 
 
Technical success was achieved in 370 patients (97%). The majority had transgastric stent 
placement for PFC drainage (n=347, %). Adverse events were seen in 83 (22%) of patients (see 
Table). Clinical success was seen in 336/370 patients (91%). Direct endoscopic necrosectomy 
(DEN) was performed in 217 patients (80%) with average of 2.45 session (range 1-11). 45 patients 
(12%) required repeat endoscopic intervention, 53 (14%) required additional non-endoscopic 
therapy (surgery, IR). Resolution of PFC was seen in 92% of patients who achieved technical 
success (340/370). The average follow-up time was 49 weeks (range 0-273). 
 
Using logistic regression and adjusting for PFC type, concurrent ERCP, enteral feeding, and 
etiology, transgastric approach has 2.6 times higher odds ratio for clinical resolution (OR 2.52, 95% 
CI 1.03 – 6.4, p value 0.04). Using logistic regression and adjusting for PFC type, enteral feeding, 
approach, and etiology, concurrent indicated PD stenting has a 74% higher odds for clinical 
resolution (OR 0.27, 95% CI 0.09 – 0.81, p value 0.0201). 
 
CONCLUSION 
Patients with PFCs can be efficiently managed endoscopically with a preferential drainage approach 
from the stomach and systematic necrosectomy for WON. Long-term clinical success is dependent 
on pancreatic duct stenting for therapy. Further management of PFCs should incorporate not only 
drainage of PFCS, necrosectomy for WON, but also restoring pancreatic duct integrity. 

PFC Therapy Demographics  

  n=383 
AGE (years) 50 (STD 16.04) 

GENDER - Male 239 (62%) 
ETIOLOGY OF PANCREATITIS 

Biliary 
Alcohol 

Idiopathic 
Post-surgical 

Hypertriglyceridemia 

143 
102 
33 
32 
21 
13 



Post-traumatic 
Post-ERCP 
Malignant 
Divisum 
Other 

10 
6 
5 

12 

TYPE OF PFC 
PP 

WON 

198 (52%) 
185 (48%) 

AVERAGE SIZE (cm) 10.4 (STD 4.98) 
INDICATION FOR DRAINAGE 

Pain 
Infection 

GOO 
Biliary obstruction 

Combination of above 
Other 

154 
114 
57 
10 
37 
11 

TECHNICAL SUCCESS 370 (97%) 
DRAINAGE APPROACH 

Transgastric 
Transduodenal 

Transesophageal 
Transcutaneous 

Combination of above 

347 
25 
1 
1 
9 

TYPE OF STENT 
LAMS 

FCSEMS - biliary 
FCSEMS - esophageal 

Plastic 

208 
27 
15 

133 

CONCURRENT ENTERAL FEEDING 
Oral 
NG 

PEGJ 
NJ 

174 (45%) 
53 
16 
67 
37 

CONCURRENT ERCP FOR PD 
EXPLORATION 
Sphincterotomy 

Stent 

147 (38%) 
130 
104 

ADVERSE EVENTS  
Bleeding 
Infection 

Perforation 

83 (22%) 
27 (6 IR, 19 endoscopy, 2 observed) 

15 (13 endoscopic therapy, 1 surgery, 
1 antibiotherapy) 



Fistula 
Stent Disfunction (migration, dislodgement, 

misdeployment, occlusion) 
Other (anaphylaxis, ischemic colitis, bile duct 

injury requiring ERCP, ARDS) 

8 (4 endoscopic therapy, 4 surgery) 
3 (2 surgery, 1 endoscopic therapy) 
9 (1 surgery, 8 endoscopic therapy) 

4 (1 anaphylaxis, 1 ischemic colitis, 1 
bile duct injury, 1 ARDS) 

CLINICAL SUCCESS 336/370 (91%) 
DEN PERFORMED 
# sessions (mean) 

217 (80%) 
2.45 (range 1-11) 

ENDOSCOPIC REINTERVENTION 
REQUIRED 45 (12%) 

ADDITIONAL NON-ENDOSCOPIC THERAPY 
REQUIRED 53 (14%) 

HOSPITAL LOS (days) 16.5 (range 0-123) 
RESOLUTION OF PFC 

Lost to follow-up 
Ongoing 

340 (92%) 
10 
2 

FOLLOW-UP TIME (weeks) 49 (range 0-273) 
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INTRODUCTION: Cautery enhanced lumen-apposing metal stents (LAMS) have recently been 
developed as a tool to facilitate potentially safer and easier endoscopic drainage of pancreatic fluid 
collections. While much has been written regarding the technical advantages of using cautery 



enhanced LAMS, there has been more limited discussion of associated adverse events. The main 
reported adverse events are bleeding (minor/major), perforation, migration and occlusion. There has 
been anecdotal use of double pigtail stents through the LAMS in an effort to minimize these risks but 
there is no published data specifically addressing this topic (Figure 1). The aim of our study was to 
assess whether the additional deployment of double pigtail stents (DPS) through the LAMS would 
decrease the adverse event rate and/or lead to less reinterventions. 
METHODS: All patients who had a cautery enhanced LAMS placed for pseudocyst, walled off 
pancreatic necrosis (WOPN) or post-surgical pancreatic fluid collection drainage between 2015-
2017, across three major academic centers were retrospectively analyzed. Comparative statistical 
analysis was performed reviewing the rates of adverse events and reinterventions between patients 
receiving LAMS alone and LAMS with concomitant DPS placement. 
RESULTS: A total of 72 patients underwent cautery enhanced LAMS placement. The underlying 
indication for placement of LAMS consisted of 46 pseudocysts (64%), 17 WOPN (24%) and 9 post-
surgical collections (12%). The majority of LAMS deployed were 15mm in diameter, n=50 (69%). 
The average size of collection drained was 98.9 mm. There were 12 patients (17%) with LAMS 
alone and 60 patients (83%) with concomitant DPS placement. The average time that the LAMS 
were in place was 35.7 days. In 32 patients (62%) the DPS were removed with the LAMS. Adverse 
events included: stent occlusion (9), major bleeding (requiring transfusion) (4), minor bleeding (4), 
and perforation (2). There were significantly less adverse events in the LAMS with DPS group 
compared to the LAMS alone group (22% vs 50%, P= 0.05). There were also significantly less 
reinterventions in patients who had DPS placed through the LAMS during drainage (22% vs 67%, 
P=<0.01). The reasons for endoscopic reintervention included: infection (8), bleeding (4), and stent 
occlusion causing pain (9). 
LIMITATIONS: Retrospective study with a small number of patients who did not have DPS placed 
through the LAMS. 
CONCLUSION: Our data suggest that deployment of double pigtail stents through LAMS reduces 
the rate of adverse events and reinterventions in comparison to LAMS alone. Further prospective, 
randomized study in a larger sample size is warranted to validate these results. 
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Background and aims: 
Gastrointestinal bleeding and stent migration are lumen apposing metal stents (LAMS) related 
adverse events which might appear with a significant delay after stent deployment. Our objective 
was to address the cumulative risk of migration and upper gastrointestinal bleeding associated with 
the deployment of LAMS. 
 
Methods: 
All consecutive patients undergoing the placement of a LAMS between May 2011 and June 2017 at 
a single tertiary center were prospectively included. Migration was defined as the radiologically 
confirmed spontaneous dislodgment of the LAMS, appearing after the deployment of the stent and 
unrelated to the index or further endoscopic procedures through the stent. In case no migration 
occurred, follow up was censored at the time of stent retrieval or, if it did not take place, the last 
available out-patient visit or death. Cumulative risk of migration and LAMS related GI bleeding were 
estimated according to the life-table method. We used Cox proportional hazards models to assess 
potential risk predictors. 
 
Results: 
A total of 250 patients, 64.8% males, with a median age of 71.6 (IQR: 57.9-83.6) and a median 
follow-up of 78.5 days (IQR: 31-246.5) were included. Most frequent indications were pancreatic fluid 
collections (124) and gallbladder drainages (56). Baseline characteristics are summarized in table 1. 
Thirty-four stent migrations were identified after a median 90.5 days (IQR: 37-219; range 1-1871), 5 
(14.7%) of them symptomatic, none requiring surgery. Nasocystic drains (Hazard ratio (HR): 6.5, 
95% CI: 2.2-19.3), pancreatic fluid collections (HR: 4.2, (1.8-10.1)) and deployment of double-pigtail 
plastic stents (HR: 2.4, (1.2-4.9)) were associated with LAMS migration on multivariable analysis. 
Twelve months after deployment, overall cumulative migration risk was 25.5% (95% CI: 17.9-
35.7%), significantly higher in pancreatic fluid collections 48.9% (33.4-66.9%) compared with other 
indications 8.4% (4.9-17.5%), p< 0.001, as shown in figure 1. There were 13 (5.2%) episodes of 



LAMS related bleeding, 2 of them fatal, presenting 3 days (IQR: 1-9, range: 0-394) after stent 
deployment. Cumulative risk of bleeding 12 months after deployment was 6.9% (3.6-12.7%). 
 
Conclusions: 
We observed a low risk of delayed bleeding, although one fatal hemorrhage presented more than 1 
year after stent deployment. Late migrations were very frequent in pancreatic fluid collections, while 
potential long-term stents (enteroanastomoses, biliary duct and gallbladder drainages) presented an 
8.4% cumulative risk of stent migration 12 months after deployment. 

Characteristics of the study population and the procedure  

Age, median (IQR) 71.6 (57.9-
83.6) 

Male sex, n (%) 162 (64.8%) 
Malignant disease, n (%) 64 (25.6%) 

Indication, n (%) 
-Pancreatic fluid collections 

-Gallbladder drainage 
-Biliary and pancreatic ducts 

-Enteric anastomoses 
-Non-pancreatic intraabdominal fluid collections 

- 
124 (49.6%) 
56 (22.4%) 
29 (11.6%) 
29 (11.6%) 
12 (4.8%) 

Access , n (%) 
-Stomach 

-Duodenum 
-Other 

- 
185 (74%) 
56 (22.4%) 

9 (3.6%) 
LAMS type, n (%) 

-Hot 
-Cold  

-Missing 

- 
143 (57.2%) 
106 (42.4%) 

1 (0.4%) 
Insertion technique, n (%) 

-Over-the-wire 
-Free-hands 

-Missing 

- 
212 (84.8%) 
37 (14.8%) 

1 (0.4%) 
Stent dimensions, n (%) 

-15x10 mm 
-10x10 mm 

-8x8 mm 
-Other 

- 
138 (55.2%) 
83 (33.2%) 
16 (6.4%) 
13 (5.2%) 

Through the stent procedures (irrespective of the number of 
procedures/patient), n (%) 114 (45.6%) 

Deployment of double-pigtail plastic stents, n (%) 79 (31.6%) 
Deployment of nasocystic drainages, n (%) 17 (6.8%) 



 

 

 

WHEN CHOLECYSTOSTOMY TUBE & 
TRANSPAPILLARY STENTS FOR RECURRENT 
CHOLECYSTITIS FAIL DUE TO LARGE GALLSTONES: 
RESCUE WITH LASER LITHOTRIPSY VIA 
CHOLECYSTODUODENAL FISTULA  
Presentation Number: 872 

 

AuthorBlock: Jennifer Tome Higa1, Shayan S. Irani1 
1Gastroenterology, Virginia Mason Medical Center, Seattle, Washington, United States;  

Background and Aims: 
Surgical candidates with acute cholecystitis and symptomatic cholelithiasis have conventionally been 
managed with cholecystectomy. Alternative interventions for non-operative candidates include 
percutaneous gallbladder drainage or endoscopic decompression through ERCP and transpapillary 
stents. Percutaneous drains carry with them inherent limitations and issues with drain-related pain, 
bleeding, obstruction, leaking, and dislodgement. Furthermore they may fail to achieve definitive 
decompression. Transpapillary cystic duct stenting can provide effective gallbladder decompression 
as well, however neither modality addresses the burden of stone disease. There is an evolving role 
for lumen-apposing metal stents (LAMS) to allow both treatment of cholecystitis and addressing the 
stone burden. 
 
Case Presentation: 
A 74 year old female with impacted gallstones causing recurrent cholecystitis and hepatic abscesses 
refractory to transpapillary stenting and percutaneous gallbladder drainage presents for 
consideration of EUS-guided gallbladder drainage. Furthermore, the patient suffered from drain-



related pain, 2 bouts of drain dislodgement and recurrent cholecystitis over 1 year. A EUS-guided, 
cholecystoduodenal fistula was created using a 15mm LAMS for GB decompression, which was 
challenging due to the entire gallbladder lumen being filled with stones. Multiple gallstones were 
impacted within the gallbladder the largest of which measured 6.5 cm. The stone could not be 
fractured with electrohydraulic lithotripsy (EHL). This was subsequently obliterated over two sessions 
using laser lithotripsy. The gallbladder was successfully emptied of all stone debris permitting 
removal of the percutaneous drain and transpapillary stents. In >1 year follow up, she remains 
asymptomatic without recurrent cholecystitis. 
 
Techniques to highlight: 
Despite lack of significant space in the gallbladder lumen, a LAMS can be carefully deployed. 
Gallstone laser lithotripsy is feasible when EHL fails and offers a safe and efficacious treatment 
option for patients who fail conventional therapy for cholecystitis. 
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Background and aims 
High technical and clinical success rates have been reported with EUS-guided LAMS placement 
(ELP), commonly for PFC drainage. A variety of TI that may arise during LAMS placement have 
anecdotally been reported. However, there are no standard definitions and the frequency of TI 
associated with ELP is unknown. 
We aimed to determine types & frequency of TI potentially arising during ELP, risk factors, 
endoscopic management and impact on clinical outcomes. 
 
Patients and methods 
Consecutive patients undergoing ELP between May2011-June 2017 at a single tertiary center were 
prospectively entered into an IRB-approved database. Any alteration in the normal sequence of ELP 
was considered a TI. TI were defined in terms agreed on by two operators and prospectively 
registered. TI included: access failure, partial/complete deployment failure, partial/complete-
distal/proximal misplacement (Fig.1) and dislodgment. Baseline clinical & procedural variables 
(n=36) were collected. Main endpoints were type & frequency of TI and impact on clinical outcomes. 



Technical success was defined as successful LAMS placement. Procedural success was defined as 
successful drainage regardless of the type of stent. Clinical success was defined using standard 
criteria according to background diagnosis. Risk factors for TI were determined with univariate & 
multivariate analysis. Endoscopic management of TI was recorded. Qualitative analysis of potential 
causes was performed. 
 
Results 
A total of 289 ELP were performed using a proprietary LAMS (Axios®, cold or hot). Procedural data & 
demographics in Table 1. Targets were 52.4% adherent (47.4% PFC) and 47.6% mobile (22.2% 
gallbladder, 13.8% enterio-anastomoses). Overall TI arised in 27% ELP. Distal (25.6%) and proximal 
flange misplacement (17.9%) with complete deployment failure (17.9%) were the most frequently 
encountered TI. Forceps repositioning, placement of coaxial stents and transluminal placement of 
another type of stent were the most frequently used endoscopic salvage techniques (83.3% of all 
TIs). A larger stent saddle (OR: 3.32 (1.05-10.56)) and malignant disease (OR: 1.98 (1.07-3.65)) 
were associated with TI on multivariate analysis. TI inversely correlated with technical (99.5% vs 
52.6%, p<0.001), procedural (100% vs 82.1%, p<0.001) and clinical success rates (88% vs 77.9%, 
p=0.03). Friction during LAMS catheter advancement and prototype LAMS versions were 
qualitatively noted as significant. 
 
Conclusions: 
TI occur in 27% of EUS-guided LAMS placement, more frequently than recognized. Malignant 
disease & mobile targets are risk factors. Although TI negatively impact success rates, 83.3% TI can 
be salvaged endoscopically, typically by placement of another transluminal stent. Our findings are 
limited by its single-center nature and long time-span, during which the LAMS delivery catheter has 
undergone changes. 

Table 1. Characteristics of the study population and the procedure  

Age, median (IQR) 71.6 (58.3-83.5) 
Male sex, n (%) 184 (63.7%) 

Malignant disease, n (%) 75 (26%) 
Access 

 
Stomach 

Duodenum 
Jejunum 

Esophagus 
Unknown 

N (%) 
 

215 (74.4%) 
63 (21.8%) 

6 (2.1%) 
3 (1%) 

2 (0.7%) 
LAMS type 

 
Hot 
Cold  

Unknown 

N(%) 
 

170 (58.8%) 
116 (40.1%) 

3 (1%) 
Insertion technique 

 
Over-the-wire 

N (%) 
 

242 (83.7%) 



Free-hands 
Unknown 

42 (14.5%) 
5 (1.7%) 

Stent size 
 

15x10 mm 
10x10 mm 
8x8 mm 
6x8 mm 

6x10 mm 

N (%) 
 

160 (55.4%) 
94 (32.5%) 
16 (5.5%) 
11 (3.8%) 
2 (0.7%) 
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Introduction: Tissue diagnosis and biliary drainage are standard steps in the palliative management 
of pancreaticobiliary malignancies. These steps are typically undertaken by EUS-FNA and ERCP, 
respectively. We present a case in which EUS-FNA failed to diagnose polypoid cholangiocarcinoma 
and ERCP failed to drain the upstream duct. EUS-guided hepaticogastrostomy (HGS) was 
performed with a lumen-apposing metal stent (LAMS). HGS provided biliary drainage and access for 
single-scope transgastric antegrade cholangioscopy (STAC). Cholangiocarcinoma was diagnosed in 
the resected specimen of STAC-guided intraductal polypectomy. 
Case Presentation: A 70 y.o. male with a history or right hepatectomy for hydatid liver disease and 
HCV liver cirrhosis presented with acute cholangitis secondary to malignant biliary obstruction. A 
plastic biliary stent was placed at ERCP. The patient failed to improve. The proximal end of the stent 
was noted outside the contour of the bile duct. Attempts to pass a guidewire into the proximal bile 
duct resulted in false passages. EUS-HGS was performed. EUS-guided 19G needle access into a 
segment II radicle was achieved. Marked intrahepatic dilation and proximity to the GI wall allowed 
transgastric deployment of a dedicated, fully-covered 8x8-mm LAMS for HGS. The rationale for 
LAMS-HGS was to offer large-diameter drainage preventing blockage of peripheral branches. Two 
7F pig-tail stents were placed through the LAMS in opposite directions. EUS-FNA of a polypoid 
mass in the proximal CBD was performed with eventually inconclusive results. The patient cleared 
his jaundice. A second attempt at tissue diagnosis was made two weeks later. A transnasal upper 
endoscope 5-mm in diameter was passed through the LAMS into the proximal CBD, where a 
polypoid mass was seen. The LAMS was removed to minimize friction and the scope was 
reintroduced through the naked mature HGS fistula. A modified polypectomy snare was created by 



threading regular snare wires through a 5F catheter. This home-made snare fit the transnasal scope 
2-mm channel. Intraductal polypectomy was performed and the specimen was retrieved. The LAMS 
was re-sheathed into the working channel of a regular upper scope outside the patient by combined 
traction with forceps and finger pressure. The gastroscope was advanced to the HGS site and the 
biliary LAMS was put back in place at the HGS. 
Conclusions: A soft, friable tumor resulted in false passage retrograde stenting outside the bile duct 
at ERCP. EUS-HGS performed with a LAMS provided drainage and access for STAC. Favorable 
anatomy allowed intrahepatic placement of LAMS. Transnasal upper endoscope was used for 
transgastric cholangioscopy via HGS, with perceived performance and cost advantages over digital 
single-use cholangioscopes. Intraductal polypectomy specimen afforded diagnosis of 
cholangiocarcinoma after prior negative EUS-FNA. 
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Background 
Technological advances in endoscopic devices improved our ability to treat intra-abdominal fluid 
collections that previously required surgical intervention. Multiple studies showed efficacy of 
endoscopic drainage with resolution of pancreatic fluid collections in adults. Pancreatic pseudocysts 
and perirectal abscesses can now be drained endoscopically using lumen-apposing metal stents 
(LAMS) [1,2]. LAMS have two large flanges to avoid stent migration and a large diameter to allow 
passage of the endoscope for debridement of the abscess cavity. Following the success these 
techniques in adults, pediatric gastroenterologists are now beginning to use advanced endoscopic 
therapies as well. This retrospective chart review evaluates the indications, outcomes, and 
complications of LAMS for drainage of intra-abdominal collections in pediatric patients at our 
institution. 
Methods 
A retrospective chart review was performed to investigate the pediatric patients (age 0-21yr) who 
underwent endoscopic drainage of fluid collections using LAMS at Children’s Hospital at Montefiore 
between 2015 and 2017. Six patients were identified and included in the study. 
Results 
Between 2015 and 2017, six patients (age 9-20yr, 2 female, 4 male) were identified that required 
endoscopic ultrasound-guided drainage of intra-abdominal collections using LAMS. Three patients 
had perirectal abscess post perforated appendicitis and 3 patients had pancreatic pseudocysts. 
Stents were in place for 2-100 days (average for perirectal abscess 16.3 days, average for 
pseudocyst 72 days). All patients had complete resolution of the collections. One patient had a small 
amount of bleeding on day 2 after stent placement, EUS showed resolution of the collection and the 



stent was removed. One patient required 2 endoscopic debridements of the pseudocyst. There was 
no recurrence of the collections. 
Discussion 
Intra-abdominal fluid collections had previously been managed surgically but recently endoscopic 
techniques have been shown to be successful. We demonstrate that the use of LAMS to drain 
perirectal abscesses and pancreatic pseudocysts is both effective and safe in pediatric patients. Our 
case series shows the importance of less-invasive therapeutic options when treating these 
conditions. Post-procedure bleeding noted in our youngest patient (9yr) may have been avoided with 
the use of a smaller device. Development of smaller LAMS may be beneficial in a pediatric 
population. 
References 
RJ Shah, et al. Safety and efficacy of endoscopic ultrasound-guided drainage of pancreatic fluid 
collections with lumen apposing covered self-expanding metal stents. Clin Gastroenterol Hepatol 
2015; 13.4: 747-752 
Poincloux L, et al. Long-term outcome of endoscopic ultrasound-guided pelvic abscess drainage: a 
two- center series. Endoscopy 2017; 49(05): 484-490 
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Background 
Endoscopic ultrasound (EUS)-guided drainage of the bile duct and gallbladder with lumen apposing 
stents (LAMS) is gaining popularity as an alternative method in draining the respective organs. A 
newly developed LAMS (Niti-S Spaxus, Taewoong Medical, Korea) with self-approximating features 
has recently become available. The aim of this study was the evaluate the feasibility and 
effectiveness of this stent in EUS-guided gallbladder drainage (EGBD) and 
choledochoduodenostomy (CDS). 
 
Methods 
This was a prospective multi-centered international cohort study conducted in 8 high volume 
institutions across Asia. Consecutive patients requiring EGBD and CDS were recruited. Drainage 
was performed with the newly-developed LAMS. Cholecystoscopy and choledochoscopy were 
performed in the EGBD and CDS group respectively 2-4 weeks after insertion. Outcomes including 
technical and clinical success, adverse events, interventions through the stent and patency were 
recorded. 
 
Results 
From June 2017 to November 2017, a total 36 EUS-guided biliary drainage were included (17 EGBD 



and 19 CDS). The mean (S.D.) age was 68.06 (13.64) and 20 were male. 11 patients had EGBD 
due to acute cholecystitis in patients with inoperable malignant disease, and 6 were performed in 
patients with calculous cholecystitis that were unfit for cholecystectomy. All CDS were performed for 
unresectable malignant distal common bile duct (CBD) obstruction. Five 16mm stents and twelve 
10mm stents were used for EGBD. Six 8mm and twelve 10mm stents were used for CDS. The 
technical success rate of EGBD was 88.2% and clinical success was 94.1%. One patient had mis-
deployment of the stent into the gallbladder and another 10mm fully-covered stent was inserted for 
salvage. One patient had failed stent insertion due to immediate collapse of the gallbladder after 
puncture and was treated successfully with conservative management. Technical success and 
clinical success rates of CDS were both 89.5%. Two cases had mis-deployment of the stent into the 
CBD and an additional fully covered stent was inserted. The mean (S.D.) procedural time for EGBD 
was 29.1 (13.1) minutes while that for CDS was 38.8 (19.1) minutes. Cholecystoscopy was 
performed in 12 patients. Only 1 had residual gallstones and were removed. Magnifying endoscope 
was performed during the cholecystoscopy in 5 patients. Choledochoscopy was performed in 5 
patients. There were no recurrences in the EGBD group and 2 (17.1%) patients in the CDS group 
had recurrent biliary obstruction due to food impaction. The mean (S.D.) follow-up time was 60.3 
(74.5) days. 
 
Conclusion 
The newly developed self-approximating LAMS was feasible and effective for EUS-guided 
gallbladder and bile duct drainage. Technical and clinical success rates were both excellent. 
Additional procedures via the stent were also feasible. 

Table 1. Baseline demographics and outcomes of EUS-guided biliary drainage procedures  

  Mean (S.D.) 
(n=36) 

Age (Years) 68.06 (13.64) 
Sex (M:F) 20:16 

Type of procedures 
EGBD (%) 
CDS (%) 

- 
17 (47.2) 
19 (52.8) 

Size of stents 
8mm 

10mm 
16mm 

- 
6 

24 
5 

Technical Success (%) 
EGBD 
CDS 

- 
88.2 
89.5 

Clinical Success (%) 
EGBD 
CDS 

- 
94.1 
89.5 

Procedural time (mins) 
EGBD  
CDS 

- 
29.1 (13.1) 
38.8 (19.1) 



Site of puncture for EGBD 
Trangastric 

Transduodenal 

- 
5 

12 
Adverse events 

EGBD 
CDS 

- 
0 
2 

Additional procedures (%) 
Cholecystoscopies 

Magnifying endoscopy via stent 
Stone retrieval  

Choledochoscopies  

- 
12 (52%) 
5 (21.7%) 

1 (4%) 
5 (21.7%) 

Duration of follow-up (days) 60.3 (74.5) 

 
Data in mean unless otherwise specified  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

SINGLE-SCOPE TRANSGASTRIC ANTEGRADE 
CHOLANGIOSCOPY (STAC) AND INTRADUCTAL 
POLYPECTOMY VIA EUS-GUIDED 
HEPATICOGASTROSTOMY (HGS) WITH A LUMEN-
APPOSING-METAL STENT (LAMS)  
Presentation Number: 982 

 

AuthorBlock: Mariano Villarroel1, Sergio Sevilla-Ribota2, Ramon Sanchez-Ocana2, Carlos De la 
Serna2, Manuel Perez-Miranda2 
1Gastroenterology, Buenos Aires British Hospital, Buenos Aires, Argentina; 2Gastroenterology, 
Hospital Universitario Rio Ortega, Valladolid, Spain;  

Introduction: Tissue diagnosis and biliary drainage are standard steps in the palliative management 
of pancreaticobiliary malignancies. These steps are typically undertaken by EUS-FNA and ERCP, 
respectively. We present a case in which EUS-FNA failed to diagnose polypoid cholangiocarcinoma 
and ERCP failed to drain the upstream duct. EUS-guided hepaticogastrostomy (HGS) was 
performed with a lumen-apposing metal stent (LAMS). HGS provided biliary drainage and access for 
single-scope transgastric antegrade cholangioscopy (STAC). Cholangiocarcinoma was diagnosed in 
the resected specimen of STAC-guided intraductal polypectomy. 
Case Presentation: A 70 y.o. male with a history or right hepatectomy for hydatid liver disease and 
HCV liver cirrhosis presented with acute cholangitis secondary to malignant biliary obstruction. A 
plastic biliary stent was placed at ERCP. The patient failed to improve. The proximal end of the stent 
was noted outside the contour of the bile duct. Attempts to pass a guidewire into the proximal bile 
duct resulted in false passages. EUS-HGS was performed. EUS-guided 19G needle access into a 
segment II radicle was achieved. Marked intrahepatic dilation and proximity to the GI wall allowed 
transgastric deployment of a dedicated, fully-covered 8x8-mm LAMS for HGS. The rationale for 
LAMS-HGS was to offer large-diameter drainage preventing blockage of peripheral branches. Two 
7F pig-tail stents were placed through the LAMS in opposite directions. EUS-FNA of a polypoid 
mass in the proximal CBD was performed with eventually inconclusive results. The patient cleared 
his jaundice. A second attempt at tissue diagnosis was made two weeks later. A transnasal upper 
endoscope 5-mm in diameter was passed through the LAMS into the proximal CBD, where a 
polypoid mass was seen. The LAMS was removed to minimize friction and the scope was 
reintroduced through the naked mature HGS fistula. A modified polypectomy snare was created by 
threading regular snare wires through a 5F catheter. This home-made snare fit the transnasal scope 
2-mm channel. Intraductal polypectomy was performed and the specimen was retrieved. The LAMS 
was re-sheathed into the working channel of a regular upper scope outside the patient by combined 
traction with forceps and finger pressure. The gastroscope was advanced to the HGS site and the 
biliary LAMS was put back in place at the HGS. 



Conclusions: A soft, friable tumor resulted in false passage retrograde stenting outside the bile duct 
at ERCP. EUS-HGS performed with a LAMS provided drainage and access for STAC. Favorable 
anatomy allowed intrahepatic placement of LAMS. Transnasal upper endoscope was used for 
transgastric cholangioscopy via HGS, with perceived performance and cost advantages over digital 
single-use cholangioscopes. Intraductal polypectomy specimen afforded diagnosis of 
cholangiocarcinoma after prior negative EUS-FNA. 
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Introduction.  
ERCP is increasingly being combined in a single-session with other endoscopic procedures such as 
EUS (staging, screening for CBD stones, rendezvous for failed cannulation) duodenal stenting or 
cholangioscopy. EUS-guided gallbladder drainage (EUS-GBD) is an emerging option for acute 
cholecystitis in non-surgical candidates. Patients with acute cholecystitis often need CBD stone 
removal. Combination of ERCP for CBD stones and EUS-GBD might be appealing in some patient 
subsets, but there is virtually no objective evidence to support this combined approach to gallstone 
disease. 
Aim. 
To assess the safety and efficacy of EUS-GBD combined with ERCP in the same session. 
Patients and methods. 
Single-center retrospective cohort study comparing outcomes of EUS-GBD alone to those of ERCP 
combined with EUS-GBD in the same session between June 2011 and May 2017. Lumen-apposing 
metal stent (LAMS, Axios®) were used in both groups. Exclusion criteria: ERCP or EUS-GBD used 
for salvage of one another (ie, transcystic GB drainage after failed EUS-GBD or EUS-GBD for failed 
biliary drainage at ERCP), EUS-guided biliary drainage (EUS-BD) in the same session, and ERCP 
within 5 days (before/after) EUS-GBD. Epidemiologic, procedural, and clinical outcome data were 
analyzed with Wilcoxon, Chi-square and Fisher tests where appropriate. Primary endpoints were 
rates of technical success, clinical success and adverse events. 
Results. 
Sixty four consecutive patients underwent EUS-GBD between June 2011 and May 2017. 18 Patients 
were excluded: in 11 the indication for either ERCP or EUS-GBD was salvage of a failed tandem 
procedure, 5 had EUS-guided biliary drainage in the same session and a further 3 had another 
ERCP within 5 days of the index procedure. Forty five patients met inclusion/exclusion criteria: 24 
EUS-GBD and 21 EUS-GBD combined with ERCP. 
Baseline characteristics were comparable in both groups. There were no significant differences in 
technical (100% vs 91.7%) and clinical success rates (90.5% vs 91.7%) of EUS-GBD in the 



combined versus the single procedure groups. The rate of adverse events (19.8% vs 20.9%) and the 
rate of technical issues (14.3% vs 37.5%; p=0.10) during LAMS deployment were also comparable. 
Results are detailed in Table 1. 
Technical success of ERCP was 100%. Details of ERCP are described in Table 2. 
 
Conclusions. 
While ERCP combined with EUS-GBD maintains similar rates of technical and clinical success to 
EUS-GBD alone, a combined procedure does not appear to increase adverse events. Despite the 
limitations of our study, these findings are encouraging and warrant further evaluation before this 
therapeutic approach can be generalized. 

Table 1.  

  EUS-GBD+ERCP 
(n=21) 

EUS-GBD 
(n=24) p 

Median age (IQR) 85.3 (78-89) 83.9 (78.6-
89.9) 0.70 

 
Male, n (%) 10 (47.6%) 13 (54.2%) 0.66 

Baseline disease 
-Benign, n (%) 

-Malignant, n (%) 

 
18 (85.7%) 
3 (14.3%) 

 
20 (83.3%) 
4 (16.7%) 

1 

Indication 
-Cholecystitis, n (%) 

-Coledocolithiasis, n (%) 
-Biliary decompression  

 
19 (90.5%) 

1 (4.8%) 
1 (4.8%) 

 
24 (100%) 0.21 

Technical issues during LAMS 
deployment, n (%) 3 (14.3%) 9 (37.5%) 0.10 

Adverse events, n (%) 4 (19.8%) 5 (20.9%) 1 
Clinical success, n (%) 19 (90.5%) 22 (91.7%) 1 

Technical success, n (%) 21(100%) 22(91.7%) 0.49 

 

Table 2.  

  Total (n=21) 

Indicacion 
-Cholecystitis, n (%) 
-Cholangitis, n (%) 

-Coledocholithiasis, n (%) 

8 (38.1%) 
3 (14.3%) 
6 (28.6%) 
1 (4.8%) 

3 (14.3%) 



-Benign stricture, n (%) 
-Malignant stricture, n (%) 

Sphincterotomy, n (%) 17 (81%) 
Stone extraction, n (%) 17 (81%) 

Precut, n (%) 4 (19.1%) 
Biliary stent, n (%) 5 (23.8%) 

Pancreatic stent, n (%) 2 (11.1%) 
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Background and Aims: Short length gastrointestinal (GI) strictures are seen at anastomotic sites 
following surgical resections, and in bowel that has been chronically inflamed or infiltrated by 
malignancy. Dilation and steroid injections are temporary treatments that lack long term efficacy. 
Fully covered self-expandable metal and plastic stents are too long for these strictures and migrate 
frequently. Our aim was to describe a role for lumen-apposing metal stents (LAMS) in the 
management of short-length GI strictures. 
 
Patients and Methods: Patients who underwent LAMS placement for short-length GI strictures at 
three centers from July 2015 to October 2017 were reviewed retrospectively. The main outcome 
measures were technical and clinical success, and stent migration. 
 
Results: Seventeen patients (5 males, 12 females) with a median age of 62 years (18-93 years) 
underwent 17 LAMS placements to treat short-length strictures. All but one stricture was less than 
one centimeter in length. Median duration of stricture prior to stenting was 4 months (range, 1 to 134 
months). The location of the strictures included the esophagus (chemoradiation fibrosis; n=1), 
esophagogastric anastomoses (status post partial esophagectomy for esophageal cancer; n=4), 
esophagojejunal anastomosis (status post total gastrectomy for gastric carcinoid; n=1), stomach 
(gastric staple; n=1), pylorus (peptic injury-related inflammation and fibrosis; n=4), gastrojejunal 



anastomosis (status post roux-en-y gastric bypass for morbid obesity; n=1), duodenum (idiopathic; 
n=1), ileocolonic anastomosis (status post ileocecectomy for Crohn’s disease-related inflammation; 
n=1), colocolonic anastomosis (status post partial colectomy for endometriosis; n=1), colorectal 
anastomosis (status post partial colectomy for diverticular disease; n=1), and rectum (IBD-related 
inflammation; n=1). Fourteen patients had been previously treated with dilation and three patients 
with placement of a traditional fully covered self-expandable metal stent. A 15-mm internal diameter 
LAMS was placed in all patients under endoscopic vision. Technical success was achieved in all 
patients, and clinical success was achieved in 15/17 patients (88%). Median stent dwell time was 57 
days (range, 3-150 days). Stent migration was seen in 2/17 stent placements (11%). 3/17 patients 
(17%) died to progression of underlying disease. Study limitations include small number of patients, 
relatively short follow-up period and retrospective study design. 
 
Conclusions: Lumen apposing metal stents can be easily and safely placed for management of 
short-length GI strictures of various etiologies with good clinical outcomes and low risk of migration. 
Placement of these stents should be considered when short-length GI strictures are encountered. 
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Introduction: Endoscopic management of post-surgical anastomotic strictures of the 
gastrointestinal (GI) lumen remains a challenge. Traditional management options include 
balloon/bougie dilation, steroid injection, incisional therapy, and placement of self-expanding metals 
stents (SEMS). Recently, the placement of short, fully-covered lumen apposing metal stents (LAMS) 
has become an attractive treatment option for the management of short anastomotic strictures. The 
aim of this study is to examine the outcomes of the use of LAMS in the management of anastomotic 
GI strictures compared to traditional modalities. 
Methods: This is a multi-center retrospective cohort study of patients who underwent endoscopic 
therapy for management of surgical anastomotic strictures from July 2012 to August 2017 at 13 
academic tertiary referral centers in the United States. Data was collected pertaining to patient 
demographics, clinical and surgical history, stricture dimensions, timing and characteristics of 



endoscopic interventions and outcomes, including technical success, adverse events requiring 
endoscopic or surgical management, and intervention-free follow-up. Dilations performed as a 
planned “intervention series” with a maximum 30 day interval between individual procedures were 
grouped together for analysis. Kaplan-Meier curves were used to compare intervention-free follow-
up times. 
Results: A total of 102 patients underwent 109 individual dilations, 40 dilation series, 43 SEMS and 
46 LAMS placements during the study period. Intervention-specific patient demographics and clinical 
features are listed in Table 1. Median stricture length was 10.0 mm for both dilations and overall 
stents (non-significant, NS); and 20.0 vs 6.0 mm for SEMS and LAMS cases respectively (p=0.001). 
Median stent dwell times were 41.5 vs 90.0 days for SEMS and LAMS cases respectively (NS). 
Adverse events occurred following 1.3% of dilations vs 24.7% of overall stents (p=0.000); and 32.6% 
of SEMS vs 17.3% of LAMS cases (NS). Median time to re-intervention, excluding stent removal, 
was 70.0, 91.0 and 162.0 days for dilations, SEMS and LAMS cases respectively. Kaplan-Meier 
curves demonstrated similar results in addition to longer intervention-free follow-up for LAMS vs 
SEMS cases after stent removal (Figure 1). 
Conclusion: For the management of anastomotic GI strictures, luminal stents demonstrated longer 
intervention-free follow-up after both placement and removal. Stenting resulted in a higher rate of 
adverse events compared to dilations, though this was driven by stent migration/obstruction. LAMS 
specifically outperformed SEMS with longer intervention-free follow-up and almost half the rate of 
adverse events. In conclusion, LAMS may be a favorable therapeutic option for management of 
anastomotic GI strictures. Prospective studies and cost analyses are warranted. 
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Background 
Metallic stents are increasingly employed for EUS-guided drainage of pancreatic fluid collections 
(PFC). A new self-approximating lumen apposing metallic stent (LAMS) specifically designed for 
EUS deployment has become available. The stent imparts a gradual lumen apposing force to 
appose two lumens together. The aim of this study was to evaluate the outcomes of using this stent 
for drainage of PFC. 
Methods 
This was a prospective international multi-centred cohort study conducted in 8 high volume 
institutions across Asia. Consecutive patients suffering from pancreatic pseudocyst or walled-off 
necrosis requiring EUS-guided drainage were recruited. Drainage was performed with a novel self-
approximating LAMS (Niti-S Spaxus, Taewoong Medical, Korea). The stents were routinely removed 
at 4 weeks after the collection had resolved. Outcomes included technical and clinical success, 
adverse events, procedural, interventions through the stent and recurrence rates. 
Results 
Between August 2016 and November 2017, 60 patients were recruited to the study. The mean (S.D) 
age was 46.0 (17.0) years-old and 48 were male. 38 patients (62.3%) had walled-off pancreatic 
necrosis (WOPN) and the mean (S.D.) size of the PFC’s were 11.6 (5.3) cm. The technical and 
clinical success rates were 100%. The mean (S.D.) procedural time was 35.4 (17.3) minutes. None 
of the patients had intra-procedural adverse events. The 16mm stents were used in 65% of the 
patients. 63 sessions of necrosectomy through the sent in situ were performed in 18 patients and 
none of the stents migrated. 3 patients (4.9%) suffered from bleeding after stenting and 1 required 
angiographic embolization. There were no other adverse events. Four patients (6.7%) suffered from 
recurrence during a mean (S.D.) follow-up time of 344.3 (412.9) days. 
Conclusion 
The newly developed self-approximating LAMS was effective and safe for EUS-guided drainage of 
PFC’s. Clinical success was excellent even for WOPN and endoscopic necrosectomy could be 
performed through the stent with ease. 

Outcomes of the patients  

Parameters No. of patients  
N = 60 

Age (Years) 45.8 (17.1) 
Sex (M/F) 48/12 

Type of PFC 
Pseudocyst (%) 

WOPN (%) 
<10% 

- 
21 (35) 

38 (63.3) 
10 



10 – 40% 
>40% 

24 
4 

Size of PFC 11.6 (5.3) 
Size of stent (%) 

10mm 
16mm 

- 
21 (35) 
39 (65) 

Technical success (%) 59 (98.3) 
Clinical success (%) 60 (100) 

Procedural time (min) 35.3 (17.3) 
Site of puncture (%) 

Transgastric 
Transduodenal 

- 
52 (86.7) 
8 (13.3) 

Adverse events 
Bleeding 

- 
3 (5%) 

No. of patients requiring necrosectomy 18 
Duration of follow-up 344.3 (412.9) 
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The use of short, fully-covered lumen apposing metal stents (LAMS) has emerged as a novel 
therapeutic intervention in the management of short luminal strictures. Similar to self-expanding 
metal stents (SEMS), LAMS are self-expanding and removable. Unlike SEMS, LAMS have lumen-
apposing proximal and distal flanges, which may limit the risk of migration. 
 
LAMS are designed to be deployed via a therapeutic echoendoscope. When LAMS deployment is 
attempted with a therapeutic gastroscope, the much longer length of the deployment catheter 
relative to the gastroscope and inability to luer lock the catheter in place result in unstable 
endoscopic visualization and need for a second operator. These difficulties predispose to inaccurate 
stent placement. We demonstrate a video series including four patients with disparate pathologies 
resulting in luminal strictures in whom we successfully implemented a novel, alternative LAMS 
deployment system. 
 
At bedside, the 10 mm x 15 mm LAMS, which was previously deployed from the catheter, is pulled 
with standard grasping forceps into the 3.7 mm accessory channel of the therapeutic gastroscope. 



The scope tip is then advanced to the stricture, and the LAMS is pushed out under fluoroscopy until 
the distal flange opens. As the scope is slowly withdrawn, the proximal flange is deployed under 
endoscopic visualization. The deployed stent is then dilated with a through the scope balloon to 
obtain maximal stent expansion. 
 
This technique is now demonstrated in the following patients: 
1. A 70 year old woman with ulcerative colitis, status post total proctocolectomy with ileal pouch-anal 
anastomosis, complicated by refractory pouchitis and pouch-vaginal fistula, on infliximab, presented 
over a decade later for management of a refractory anastomotic stricture at the inflow tract to the 
pouch. 
2. A 48 year old woman with disseminated tuberculosis and actinomyces complicated by esophageal 
fistula, status post partially covered esophageal stent placement, since removed, presented with 
odynophagia 2 months later secondary to an upper esophageal stricture refractory to balloon 
dilation. 
3. A 63 year old woman with HBV cirrhosis status post esophageal variceal band ligation, 
complicated by mid-esophageal stricture formation less than 2 weeks later, who was initially treated 
with balloon dilation and fully covered SEMS placement, returned due to stricture recurrence 
following distal SEMS migration. 
4. A 59 year old male with recurrent diverticulitis status post open sigmoidectomy complicated by 
anastomotic breakdown requiring a diverting loop ileostomy, developed a complete obstruction at 
the colorectal anastomosis refractory to balloon dilation. 
 
With use of our novel technique, we were able to easily and accurately place LAMS across these 
short luminal strictures, thus obtaining symptom alleviation for our patients and avoiding surgery. 
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BACKGROUND & AIMS: 
Reasons for misdeployment of a lumen-apposing metal stent (LAMS) include: Unfamiliarity with the 
stent, difficult scope position, patient movement and a lack of sufficient space in the lumen being 
targeted. Consequence of an unaddressed, misdeployed stent can be serious. We present 5 
locations and techniques of rescuing misdelpoyed LAMS. 
CASES AND ENDOSCOPIC METHODS: 
Case 1: 56 year old male with severe acute pancreatitis with infected walled off necrosis, undergoing 
endoscopic necrosectomy. During LAMS deployment, distance of the collection (11mm from 
duodenum) and patient movement, resulted in duodenal flange almost completely misdeploying into 
the collection. The last of the tines of the LAMS was grasped with a forcep and repositioned with 
gentle traction. 
Case 2: 45 year old male with metastatic pancreatic cancer and a 3rd bout of cholecystitis 
undergoing cholecystoduodenostomy. Due to patient coughing, the duodenal flange misdeployed 
into the peritoneum. Unable to reposition this with a forcep, the LAMS was pulled out and access 
lost. However, using a papillotome and guidewire through the duodenal perforation, access was 
regained and a new LAMS was placed. 



Case 3: 38 year old female with Roux-en-Y gastric bypass with choledocholothiasis undergoing 
EUS-tansgastric fistula for ERCP. The Gastric pouch flange misdeployed in the peritoneum. Balloon 
dilation allowed us to visualize the LAMS and push it into the gastric remnant. A new LAMS was 
then deployed allowing for an ERCP. 
Case 4: 68 year old male with locally advanced pancreatic mass and positive FNA at EUS with a 
gastric outlet obstruction precluding ERCP, undergoing EUS choledochoduodenostomy. Due to the 
small bile duct (12mm), the biliary flange misdeployed in the retroperitoneum. After reconstraining 
the LAMS and redeploying the second time, the LAMS double punctured the bile duct. It was 
removed and rescued with a 10mm x 10cm biliary FCSEMS. 
Case 5: 72 year old male admitted with recurrent gastric outlet obstruction post-Whipple, despite 
dilations, steroids, and stents elected to undergo EUS-gastroenterostomy. After guidewire access 
into the jejunum, the LAMS was advanced, but instead of penetrating the jejunum, it was pushed it 
away and deployed in the peritoneum. The LAMS was removed and the gastric perforation closed 
with an over-the-scope clip. 
None of the 5 patients needed surgery and were discharged between 1 and 3 days. 
CONCLUSIONS/TECHNIQUES TO HGHLIGHT: 
Prior to procedure, written consent to use a LAMS off-label and a surgeon on standby for a 
gastroenterostomy should be done. Recognize whether the perforation is on one or both lumenal 
sides and how can we seal the leak. If spillage of luminal contents has occurred, how will this be 
managed? Admit the patient, watch for adverse events and communication with providers involved 
in the patient’s care should follow. 
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Background: Use of endoscopic ultrasound-guided placement of lumen-apposing metal stents 
(LAMS) has emerged as an effective treatment for walled-off necrosis (WON) following acute 
pancreatitis. The optimal protocol for LAMS placement and necrosectomy remains unclear. We 
sought to identify and characterize variations in the practice of LAMS placement for WON. Methods: 
A 25-question survey was created to collect information about practitioner demographics, LAMS 
deployment technique, attitudes regarding the timing and method of necrosectomy, and LAMS-
related adverse events. The survey was emailed to 341 endoscopists at centers known to use LAMS 
in the US. Results: A total of 68 surveys were completed for a response rate of 20.0%. Most 
respondents practiced in academic medical centers (67.2%), had placed 50 or fewer LAMS (86.0%), 



and almost all reported using LAMS placement as the primary method of WON treatment (92.5%). 
Most endoscopists reported an increase in referrals for treatment of WON since the introduction of 
LAMS (80.3%). General anesthesia for LAMS placement was more commonly used by participants 
(80.6%). At the time of LAMS placement, 72.6% of endoscopists deployed the stent in the device 
channel and 45.2% performed balloon dilation post-deployment. Despite most respondents reporting 
experience with stent occlusion as an adverse event, only 15.0% reported placing pigtail stents 
through the LAMS channel to maintain stent patency. Necrosectomy was performed by 46.8% of 
participants during index LAMS placement procedure. Concurrent percutaneous drains were used 
by 16.1%. Approximately half of respondents used hydrogen peroxide lavage at least some of the 
time. The timing of post-procedure CT scans was highly variable (range of 3 days to 1 month). About 
half reported a LAMS indwell time greater than 1 month. Survey participants were asked to report 
whether they had experienced any of the following adverse events at least once: stent occlusion 
(65.5%), readmission/sepsis (60.0%), bleeding (52.7%), maldeployment (30.9%), and dislodgement 
(38.2%). Conclusion: Since the introduction of LAMS for the treatment of WON, a convergence of 
practice patterns has not been demonstrated. Considerable variability exists in almost all aspects of 
LAMS use including placement technique, necrosectomy practices, follow-up treatment, and stent 
removal. Further investigation is needed to optimize endoscopic management of WON. 
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Background and Aims 
EUS-guided drainage has become first line treatment of encapsulated pancreatic fluid collections 
(PFC). However, the optimal stent for transmural drainage remains to be established. The primary 
aim of this study was to compare the effectiveness and safety of biliary fully covered self-expandable 
metal stents (BFCSEMS) versus lumen-apposing fully covered self-expandable metal stents with 
electrocautery (LAMS) in EUS-guided drainage of PFC. 
Methods 
Design: Comparative case control study. Consecutive patients with encapsulated and symptomatic 
PFC (pseudocysts or walled-off pancreatic necrosis) managed by EUS-guided drainage were 
included (April 2008 to March 2017). Patients drained with LAMS (Hot AxiosTM 15x10 mm) were 
considered as the study group and those drained with BFCSEMS (WallflexTM 10x60mm) were 
considered as the control group. Technical success (ability to access and drain the PFC by 
placement of a transmural stent), time of procedure, occurrence of adverse events, and clinical 
success (reduction of ≥50% of PFC size and improvement of symptoms) were compared. 
Results 
30 patients were drained with LAMS and 60 patients with BFCSEMS. Patients and PFC 
characteristics in both groups were similar: sex (male 66 vs. 67%), age (61.3±10.2 vs. 63.1±9.8 
years), etiology of pancreatitis (gallstone/alcohol 70/30% vs. 75/25%), chronic pancreatitis (23% vs. 
17%), type of PFC (pseudocyst/walled-off pancreatic necrosis 47/53% vs. 53/47%), size of PFC 
(74.6±14.5 vs. 73.9±11.9 mm), time since diagnosis (45.7±8.2 vs. 43.8±7.3 days), previous failed 
drainage (13% vs. 10%) and necrosectomy (3.3% vs 1.6%). Use of a coaxial double pigtail plastic 
stent and a nasocystic lavage catheter was significantly lower (p<0.0001) in patients drained with 
LAMS (33% vs. 100%, and 13% vs. 58%, respectively). Technical success was 100% in both 
groups. Procedure time was <30 minutes in all patients drained with LAMS and over 30 minutes in 
all patients drained with BFCSEMS (p=0.0001). Clinical success was significantly higher and 
adverse events significantly lower (p<0.05) in patients drained with LAMS (96% vs. 82%, and 4% vs. 



18%, respectively). No case of mortality associated with the procedure was recorded. 
Conclusions 
EUS-guided drainage of PFC with LAMS is more effective and safer, and can be placed faster than 
BFCSEMS. EUS-guided drainage of PFC with LAMS has relevant advantages over BFCSEMS. 
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Introduction: Endoscopic management of post-surgical anastomotic strictures of the 
gastrointestinal (GI) lumen remains a challenge. Traditional management options include 
balloon/bougie dilation, steroid injection, incisional therapy, and placement of self-expanding metals 
stents (SEMS). Recently, the placement of short, fully-covered lumen apposing metal stents (LAMS) 
has become an attractive treatment option for the management of short anastomotic strictures. The 
aim of this study is to examine the outcomes of the use of LAMS in the management of anastomotic 
GI strictures compared to traditional modalities. 
Methods: This is a multi-center retrospective cohort study of patients who underwent endoscopic 
therapy for management of surgical anastomotic strictures from July 2012 to August 2017 at 13 
academic tertiary referral centers in the United States. Data was collected pertaining to patient 
demographics, clinical and surgical history, stricture dimensions, timing and characteristics of 
endoscopic interventions and outcomes, including technical success, adverse events requiring 
endoscopic or surgical management, and intervention-free follow-up. Dilations performed as a 
planned “intervention series” with a maximum 30 day interval between individual procedures were 



grouped together for analysis. Kaplan-Meier curves were used to compare intervention-free follow-
up times. 
Results: A total of 102 patients underwent 109 individual dilations, 40 dilation series, 43 SEMS and 
46 LAMS placements during the study period. Intervention-specific patient demographics and clinical 
features are listed in Table 1. Median stricture length was 10.0 mm for both dilations and overall 
stents (non-significant, NS); and 20.0 vs 6.0 mm for SEMS and LAMS cases respectively (p=0.001). 
Median stent dwell times were 41.5 vs 90.0 days for SEMS and LAMS cases respectively (NS). 
Adverse events occurred following 1.3% of dilations vs 24.7% of overall stents (p=0.000); and 32.6% 
of SEMS vs 17.3% of LAMS cases (NS). Median time to re-intervention, excluding stent removal, 
was 70.0, 91.0 and 162.0 days for dilations, SEMS and LAMS cases respectively. Kaplan-Meier 
curves demonstrated similar results in addition to longer intervention-free follow-up for LAMS vs 
SEMS cases after stent removal (Figure 1). 
Conclusion: For the management of anastomotic GI strictures, luminal stents demonstrated longer 
intervention-free follow-up after both placement and removal. Stenting resulted in a higher rate of 
adverse events compared to dilations, though this was driven by stent migration/obstruction. LAMS 
specifically outperformed SEMS with longer intervention-free follow-up and almost half the rate of 
adverse events. In conclusion, LAMS may be a favorable therapeutic option for management of 
anastomotic GI strictures. Prospective studies and cost analyses are warranted. 
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Background: EUS-guided gastroenterostomy (EUS-GE) using lumen-apposing metal stents 
(LAMS) is a promising procedure for the treatment of patients with gastric outlet obstruction (GOO). 
Reported short-term outcomes on EUS-GE include longer patency compared to enteral stents and 
less peri-procedural adverse events (AE) compared to surgical GE. However, little is known 
regarding mid- and long-term outcomes. 
 
Aims: To study long-term favorable outcomes after EUS-GE defined as a composite of technical 
and clinical success without occurrence of AEs or need for re-interventions for recurrent GOO at 6 
and 12 months post-procedure. 
 
Methods: Patients who underwent EUS-GE for both benign and malignant GOO between 3/2014 
and 10/2017 were included. Technical success is defined as successful placement of LAMS to 
create GE. Clinical success is defined as the ability to tolerate at least a full fluid diet. AE, re-
interventions and outcomes after re-interventions were recorded. 
 
Results: There were 37 patients with GOO, of which 30 had malignant GOO (81.1%), 18 were 
males (48.6%), with a median age of 63 years (IQR 53-71). Patients had a median follow-up time of 
231 days (IQR 61-471). Median procedural time was 50 minutes (IQR 35.5-78). Those with balloon-
assisted EUS-GE technique (n=10, 27%) required longer procedural time compared to those with 
direct EUS-guided technique (median 92 vs 41 minutes, p= 0.02). Technical success was achieved 
in 35/37 patients (94.6%). Clinical success was achieved in 30/35 patients (85.7%). Re-interventions 
were required in 5/30 patients (16.7%) who initially achieved clinical success. Technical failure, 
clinical failure, re-interventions, and AE are detailed in Table 1. There were 5 LAMS misdeployments 
(2 patients with technical failure and defects closed by over-the-scope clips; 3 patients had 
successful rescue EUS-GE during the same session). Among 37 patients who underwent attempted 
EUS-GE, there was one AE (2.7%) described as gastrocolonic fistula due to delayed LAMS 
migration. The majority of patients experienced short-term favorable outcomes (25/37 patients, 
67.6%), and this remained at 6 months (82.3%) and 1 year (77.8%) (Figure 1). After EUS-GE, GOO 
score improved from baseline median GOO score of 0 (IQR 0-1) to 3 (IQR 2-4) (P < 0.0001). There 
were 14 deaths (none related to EUS-GE), all with malignant GOO, with a median time from index 
EUS-GE of 49.5 days (IQR 29-157). On univariate analysis, there was no particular patient factor, 
etiology of GOO, site of obstruction or procedural factor that was associated with favorable outcome 



at 6 months and 1 year. 
 
Conclusion: EUS-GE using LAMS for GOO resulted in favorable outcomes in two-thirds of patients 
at 6 and 12 months after index EUS-GE. Stent misdeployment may occur but can be salvaged in the 
majority of cases. 

Table 1: Patients with technical failure, clinical failure, and/or recurrence of gastric outlet obstruction 
requiring re-interventions.  

Age/gender Etiology of GOO 
Site of 

obstructio
n 

Follow
-up 
time 

(days) 

Intervention 
Outcomes of 

re-
interventions 

Primary 
technical 
failures 

          

81/male Gastric 
adenocarcinoma 

Efferent 
limb 536 

Extent from 
the stomach 

to the 
efferent limb 
was >10 mm. 

Over-the-
scope clip 
placed to 

gastric defect 
and an 

uncovered 
metal stent 

placed in the 
efferent limb. 

Deceased at 
POD 536 with 

no 
reintervention

. 

66/female Severe peptic 
stricture 

Second 
part of the 
duodenum 

478 

15mm 
balloon 

dilation of the 
stricture. 

No 
recurrence. 

Clinical failure 
with 

persistence of 
GOO 

symptoms after 
index EUS-GE 

          

72/male Duodenal 
adenocarcinoma 

Second 
part of the 
duodenum 

28 
Symptoms 
persisted. 

POD 19 with 

Deceased on 
POD 28 from 
malignancy.  



new multiple 
downstream 
jejunal mass. 

No 
interventions 
performed.  

18/female SMA syndrome 
Third part 

of the 
duodenum 

177 

Symptoms 
persisted. 

Received an 
endoscopic 

gastrojejunal 
tube 

placement on 
POD 99 after 

EUS-GE. 

Dependent on 
tube feeding.  

53/female Metastatic colon 
cancer 

Third part 
of the 

duodenum 
45 

Symptoms 
persisted. CT 
showed no 
obstruction. 
No further 

intervention.  

Deceased on 
POD 45 from 
malignancy. 

61/male Gallbladder cancer Duodenal 
sweep 1100 

Symptoms 
persisted. 
Improved 

with 
endoscopic 
PEGJ on 
POD 170. 

Dependent on 
tube feeding.  

84/female Pancreatic ductal 
adenocarcinoma 

Third part 
of the 

duodenum 
130 

Symptoms 
persisted. 
Two EGDs 
on POD 14 

and POD 30 
showed 

patent LAMS.  

Deceased on 
POD 130 

from 
malignancy. 

Reintervention
s for 

recurrence of 
GOO 

symptoms 

          

78/male Chronic peptic 
duodenitis 

Duodenal 
bulb 231 POD17: 

Endoscopic 
No 

improvement. 



placement of 
gastrostomy 
for palliation. 

Bacteremia 
due to 

parenteral 
nutrition. 

Deceased 
POD 231.  

68/male Cholangiocarcinom
a 

Second 
part of the 
duodenum 

144 

POD 23: 
Disimpaction 
of food debris 

and a 
placement of 

a fully 
covered 

esophageal 
metal stent 

via the lumen 
of the LAMS 

for stent 
occlusion. 

The coaxial 
esophageal 
stent was 

removed on 
POD 29.  

Improved 
GOOS from 1 

to 4. 
Deceased 
POD 144. 

53/male SMA syndrome 
Third part 

of the 
duodenum 

1101 

POD 14: 
Unsuccessful 
endoscopic 
gastrostomy 
placement.  

Later 
diagnosed 
with rectal 

cancer. 
Dependent on 

parenteral 
nutrition. 

62/female Metastatic ovarian 
cancer 

Prepyloric 
area 547 

POD 158: 
LAMS was 

removed due 
to clinical 

improvement. 
Symptoms 
recurred 
requiring 

fluoroscopic-
guided 

gastrojejunal 
tube 

Dependent on 
tube feeding. 



placement on 
POD 401. 

Adverse event 
based on 

ASGE lexicon 
criteria 

          

68/female Pancreatic ductal 
adenocarcinoma 

Duodenal 
bulb 843 

GOO 
symptoms 
improved 

after index 
EUS-GE. 

POD 317: CT 
showed distal 
migration of 

LAMS 
causing 

gastrocolonic 
fistula. 

Treatment for 
asymptomati

c 
gastrocolonic 

fistula 
included 

stent 
removal, 
APC and 

endosuturing. 
Graded as 
moderate 
severity of 

AE based on 
lexicon 
ASGE 
criteria. 

No 
recurrence of 

GOO 
throughout 
POD 843.  
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Introduction: 
The disconnected pancreatic duct syndrome (DPDS) is a common complication of necrotizing 
pancreatitis. Transmural plastic stents (PS) are often left in-situ in patients with DPDS even after 
resolution of walled-off necrosis (WON) to allow internal diversion of the orphan pancreatic tail. Data 
is scarce on the long-term outcomes in these patients. 
 
Methods: 
Patients from our tertiary referral center were identified from an IRB approved, prospectively 
maintained database of WON that underwent endoscopic therapy between 2008 and 2017. DPDS 
was diagnosed either during endoscopic retrograde cholangiopancreatography (ERCP) or by 
magnetic resonance cholangiopancreatography (MRCP). Transmural stents draining WON were 
placed in all cases. Patients with a minimal follow-up of 6 months from endoscopic therapy were 
included. 
 
Results: 
Ninety-six patients (70M, 26F), with a median age of 56 years (20-77) and DPDS were followed for a 
median of 32 months (6-114 months). 13/96 (14%) patients were treated with a lumen-apposing 
metal stent (LAMS) and 83/96 (86%) patients were treated with transmural PS. 
 
Fourteen patients (15%) were diagnosed with recurrent pancreatic fluid collections (PFC). Three 
were asymptomatic with a median size of 37mm. Eleven symptomatic PFCs, of which 8 were treated 
endoscopically and 3 managed conservatively, were 40mm in median size and recurred after 9 
months. 
 
In 4 patients the LAMS was removed with no stent left in-situ; 1 of these patients developed a 
recurrent symptomatic pancreatic fluid collection (PFC). 
Ninety-two patients (96%) were left with transmural PS after resolution of WON. Recurrent PFCs 
were diagnosed in 8/35 patients in whom the PS had migrated (21%) and 5/57 patients with still 
indwelling PS (9%), (p=0.06). 
 
Seven surgeries (7%) were performed on these 96 patients: 3 distal pancreatectomies for chronic 
relapsing pancreatitis, 1 hepaticoduodenostomy for a persistent biliary stricture, 1 small bowel 
resection for perforation from a migrated transgastric plastic stent and 1 Roux-en-Y 
hepaticojejunostomy for a duodenal ampullary adenocarcinoma,. One patient died of metastatic 
pancreatic cancer at 52 months. 
 



An external pancreatic fistula (EPF) was diagnosed in 8 patients (8%); 7 with inability to remove 
percutaneous drain despite resolution of fluid collection and 1 EPF after removal of the 
percutaneous drain. All 8 patients were treated successfully with fistula internalization by a combined 
endoscopic interventional radiology procedure. 
 
Conclusion: Recurrent PFC in DPDS is not uncommon and seems to be more frequent when 
associated with stent migration, suggesting a role to possibly leave indwelling transmural stents after 
drainage of WON and DPDS. Recurrent PFCs and fistulae can be managed endoscopically and 
surgery is infrequently needed even in this subset of patients. Prospective, larger, multicenter 
studies are needed. 
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Background: Endoscopic ultrasound (EUS) directed transgastric ERCP (EDGE) is an alternative 
method of accessing the remnant stomach to perform transpapillary ERCP in patients with Roux-en-
Y gastric bypass. In EDGE, the distal flange of a lumen-apposing metal stent (LAMS) is placed in the 
remnant stomach and the proximal flange theoretically in the gastric pouch. Due to anatomic 
considerations, better visualization of the remnant stomach may lead to inadvertent or volitional 
transjejunal LAMS deployment. LAMS access route and its potential effects on adverse outcomes 
have not been studied. We hypothesize that increased fibrosis, distance between apposed lumens, 
and neo-vascularity may be encountered with the transgastric approach could impact visualization 
and adverse events as compared to the transjejunal approach. 
 
Aim: To determine whether complications differed between transjejunal or transgastric access route 
of LAMS deployment. Secondary outcome was to identify predictors for technical success and 
adverse events in patients undergoing EDGE. 
 
Methods: Patients who underwent EDGE for various indications between December 2014 and 
November 2017 at 7 academic centers were included in a retrospective database. Demographic, 
procedural, and outcomes data were recorded. Transjejunal approach included proximal flange 
deployment of the LAMS in the blind or efferent jejunal limb. Fisher’s exact test was used to 
compare complications at placement between transgastric and transjejunal LAMS access routes. 
Logistic regression was then used to determine independent predictors for technical success and 
adverse events. 
 
Results: A total of 66 patients underwent EDGE. All had wire-guided placement of LAMS of 15mm 
diameter. Transgastric and transjejunal access routes via the blind or efferent limb were used in 
45.5%, 35.8%, and 16.7% of patients, respectively. Technical success was achieved in 92% of 
patients. At placement, 13 complications were noted including bleeding (7.6%), LAMS malposition 



(4.5%), LAMS migration (4.5%), perforation (1.5%), and pancreatitis (1.5%). Ten out of 13 
complications occurred after using transgastric access. A significant difference was observed 
between transgastric vs. transjejunal approaches (combined blind limb and efferent limb) for 
complications during placement (15.2% vs. 4.5% respectively, p=0.027). On multivariate regression 
adjusting for co-variates, access route was not found to be a significant predictor for technical 
success or complications at time of LAMS placement (both p>0.05). 
 
Conclusion: The EDGE procedure via transjejunal access is safe, and in this retrospective study 
may be possibly associated with fewer complications than transgastric LAMS placement. Access 
route should therefore be guided by optimal visualization of the remnant stomach rather than 
predetermined location of stent delivery. 

Table 1. Patient and procedural characteristics  

Patient characteristic n=66 (%) 
Gender (male) 13.7 (20) 

Age (years) 58.3 ± 10.4 
Time since RGYB (years) 11.2 (6.3) 

  
Procedural characteristic n=66 (%) 

Access route   
Transgastric 30 (45.5) 

Transjejunal (via blind limb) 23 (35.8) 
Transjejunal (via efferent limb) 11 (16.7) 

Same-day ERCP 43 (65.1) 
Electrocautery assistance 33 (50) 

 

Table 2. Assessment of outcomes, including immediate complications by transgastric vs. 
transgastric access routes, and logistic regression to assess predictors of technical success and 
immediate complications  

Outcomes n=66 (%) 
Technical success 61 (92.4) 

Immediate complications at LAMS placement 13 (19.6) 
Immediate complications at LAMS placement by type and access route, n=13 

  Access route   

Complication type Transgastric 
(%) 

Transjejunal 
blind limb (%) 

Transjejunal 
efferent limb 

(%) 

TOTAL by 
complication 

(%) 



Bleeding 4 1 0 5 (7.6) 
LAMS malposition 2 1 1 3 (4.5) 
LAMS migration 2 0 1 3 (4.5) 

Perforation 1 0 0 1 (1.5) 
Pancreatitis 1 0 0 1 (1.5) 

TOTAL by access 
route 10 (15.2) 1 (1.5) 2 (3.0) 

13 (100) TOTAL by 
transgastric vs. 

transjejunal 
10 (15.2) 3 (4.5) 

Comparison p = 0.027   
Logistic regression assessing predictors of technical success and immediate 

complications 
  Technical success 

Co-variate Beta coefficient p value 
Access route 

(transgastric vs. 
transjejunal) 

-1.78 0.14 

Electrocautery-
assistance 0.82 0.50 

Gender -0.28 0.83 
Same-day ERCP 18.13 1.00 

  Immediate complications 
Co-variate Beta coefficient p value 

Access route (via 
blind limb, efferent 

limb, or transgastric) 
1.53 0.19 

Electrocautery-
assistance 0.35 0.74 

Gender -17.64 0.99 
Same-day ERCP 0.45 0.49 

Technical Success -35.75 0.99 
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Complete biliary drainage by means of ERCP in complex hilar strictures is not always feasible. 
Metastasis to the liver often result in complex strictures. Chemotherapy requires adequate biliary 
drainage. Retrograde left-hepatic duct drainage by means of ERCP combined with right-hepatic duct 
drainage by means of EUS-guided hepatico-duodenostomy (HDS) with a lumen-apposing metal 
stent (LAMS) was successfully performed in a patient with a metastatic hilar stricture. 
A 68 y.o. male with metastatic colo-rectal cancer developed jaundice. During ERCP, only the left 
bile-duct could be accessed. A left-side 10F plastic biliary stent was placed. Persistent jaundice 
prompted repeat ERCP, again with failed right-side access. EUS-guided biliary drainage (EUS-BD) 
was performed in tandem. A massively dilated right-intrahepatic-duct was seen on EUS from the 
duodenal bulb. Cholangiography was obtained after 19G puncture, confirming blockage of the right 
side from the left biliary system and the common hepatic duct. The EUS-guided access site was 
close to the confluence of large segmental branches. A standard tubular covered self-expandable 
metal stent (SEMS) was deemed inappropriate as it would result in contralateral branch blockage. 
Similarly, uncovered SEMS and plastic stents raised concerns about leakage and long-term patency. 
A dedicated 8x8-mm biliary LAMS was chosen for HDS. A 0.025-inch guidewire was placed into the 
hepatic duct through the needle. The hepatic artery was noted on color and pulsed Doppler next to 
the access site. To prevent thermal injury to the nearby hepatic artery the cautery-enabled LAMS 
delivery catheter was advanced without any cautery after tract dilation with a 4-mm balloon. To 
prevent LAMS dysfunction following bile-duct decompression, two 7F double pig-tail stents were 
placed through the biliary LAMS in opposite directions. No complications ensued. The patient 
cleared his jaundice and could resume chemotherapy. The LAMS & two double pig-tail EUS-HDS 
remained patent throughout a 11-month follow-up, during which only selective dysfunction of the left-
sided plastic stent required revision. 
Our case illustrates the possibility to achieve complete biliary drainage by means or ERCP combined 
with EUS-BD, used in a complementary fashion. Access at the confluence of segmental branches 
near the hilum prevented the use of standard tubular self-expandable metal stent for HDS. Although 
EUS-BD with LAMS has only been reported at the level of the extrahepatic duct, our case suggests 
that LAMS might also be considered for intrahepatic EUS-BD in cases where the duct is close 
enough to the GI tract wall and sufficiently dilated. The surprisingly long-lasting patency of HDS in 
our case appears to be related to the use of LAMS for EUS-HDS, even if this observation is purely 
anecdotal. 
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Background and Aims: Recently, a novel device has been utilized to drain pancreatic fluid 
collections using an EUS-guided biflanged fully covered self-expandable lumen-apposing metal stent 
(LAMS) with an electrocautery enhanced delivery system (cautery-enhanced LAMS: CE-LAMS). The 
aim of this study was to analyze the clinical effectiveness and safety of this novel device for 
treatment of acute cholecystitis in patients who are not surgical candidates. 
 
Methods: This was a multicenter retrospective analysis of patients who underwent EUS-guided 
gallbladder drainage with creation of endoscopic cholecystogastrostomy or 
choledochoduodenostomy via CE-LAMS. We abstracted and analyzed demographic, procedural, 
clinical outcomes, and follow-up data. 
 
 
Results: A total of 40 patients (mean age 70.6±16.5 years, 49% females) underwent gallbladder 
drainage using the CE-LAMS for different indications (Table 1) at 5 centers between 11/7/16 and 
10/24/17. Transmural penetration of the distended gallbladder was accomplished directly through 
the gastric antrum or duodenal bulb with the study device with 90% successful deployment of stent. 
Technical difficulties were experienced in 4 patients, with 2 patients having salvaged biliary self-
expanding metal stent placement within the LAMS during procedure (95% overall success) and the 
remaining 2 patient failing endoscopic drainage attempt requiring percutaneous drainage. A 
cholecystoduodenostomy was performed in 68% cases, and cholecystogastrostomy was performed 
in 32% cases. A flouroless single-step EUS-guided technique was completed in 80% of patients. A 
15 mm x 10 mm stent was used in 68% cases, and a 10 mm x 10 mm stent was used in 32% cases. 
General anesthesia was used in 25 patients, monitored anesthesia was used in 15 patients, and 
moderate sedation was used in 1 patient. The procedure was successfully performed bedside in the 
intensive care unit (ICU) for 2 patients. The average duration of the procedures was 70.8±48.5 
minutes. All but one of the patients received peri-procedural antibiotics. Clinical success was 
achieved in 38/40 (95%) patients with stent deployment. The median follow-up was 79 (range 7 – 
357) days. Adverse events occurred in 3 (7.5%) patients including: stent dislodgement (n=1), stent 



occlusion (n=1), post-procedure atrial fibrillation and sepsis (n=1). Recurrence of symptoms was 
noted in 3 patients. Stent removal was completed in 10% patients. Post-procedure imaging showing 
a patent stent was obtained in 14 patients. 
 
Conclusions: Fluoroless single-step EUS-guided cholecystoduodenostomy or 
cholecystogastrostomy with CE-LAMS is an effective, safe treatment for endoscopic gallbladder 
drainage in patients with acute cholecystitis or symptomatic gallstone disease who are not surgical 
candidates. This can be performed as a bedside procedure in the ICU for critically ill patients. 

 

Etiology Number of patients 
Acute calculous cholecystitis 31 

Acalculous cholecystitis 4 
Symptomatic gallstone disease/pancreatitis 1 

Malignant biliary obstruction 3 
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CASE: 35 y/o female who underwent a Whipple procedure for a pancreatic neuroendocrine tumor 
presents with progressive nausea and emesis over the past year. Her post-operative course was 
complicated by complete mesenteric thrombosis requiring a Sugiura Procedure. A CT Scan 
demonstrated massive dilation of the afferent limb to the gastrojejunostomy suggestive of Afferent 
Loop Syndrome. The patient underwent upper endoscopy demonstrating a widely patent afferent 
outlet with a stenosed efferent limb at the gastrojejunostomy. Upon further review of the imaging and 
after traversing the stenosis it was determined that this obstruction was due to extrinsic adhesions 
and not recurrent malignancy. The patient has been TPN dependent and due to her previous 
surgeries not felt to be a surgical candidate. After failure of numerous balloon dilations, she was 
referred for consideration of EUS-guided afferent limb to efferent limb anastomosis creation. 
 
ENDOSCOPIC METHODS: In preparation for EUS-guided anastomosis creation the efferent outlet 
was dilated using a through-the-scope dilation balloon. A hydrophilic guidewire was advanced deep 
into the efferent limb. The upper endoscope was exchanged for a linear echoendoscope. The 
efferent limb was entered and the dilated afferent loop was identified on EUS and using an 
electrocautery enhanced EUS-guided lumen apposing metal stent (LAMS) system, the afferent limb 
was punctured. A guidewire was advanced and coiled in the afferent limb under fluoroscopic 
guidance. The LAMS was first deployed on the afferent side and subsequently under endoscopic 
visualization on the efferent side. There was immediate decompression of afferent limb contents into 
the efferent limb. Final position of the LAMS was confirmed endoscopically and fluoroscopically. 
 
CASE FOLLOW UP: The patient had immediate resolution of her symptoms. At 2 months post 
LAMS placement, she remains symptom-free and is now off TPN. She is to return at 3 months for 
LAMS removal 
 
CLINICAL IMPLICATIONS: EUS-guided LAMS placement is feasible in patients with post-surgical 
outlet obstructions. Placement of LAMS is an effective option for afferent limb decompression when 
surgery is not feasible. EUS-guided anastomosis should be performed only after multidisciplinary 
discussion with the surgical team. Proper patient selection is essential. 
 
CONCLUSION: This case highlights the use of LAMS for effective decompression of an Afferent 
Limb Syndrome due to an Efferent Outlet Obstruction. 
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Background and aims: Endoscopic ultrasound (EUS) guided gallbladder drainage increasingly 
accepted as an effective alternative to percutaneous drainage in a patient who needs drainage for 
acute cholecystitis. Stent migration is the main obstacles in EUS guided gallbladder drainage (EUS-
GBD) with conventional biliary metal stent. To overcome this adverse event, a lumen apposing metal 
stent (LAMS) has recently been introduced in this procedure. In this study, we have evaluated the 
feasibility and safety of newly developed LAMS (SPAXUS®) in patients with acute cholecystitis who 
were unsuitable for cholecystectomy. 
Method: Between Mar 2017 to Oct 2017, a total of 22 patients with acute cholecystitis who did not 
respond to initial medical treatment and were unsuitable cholecystectomy were enrolled. We 
evaluated technical, clinical success and adverse event profiles. 
Result: EUS-GBD with newly developed LAMS was technically and clinically successful in 21/22 
patients. Mean procedure time was 12.5 ± 5.0 minutes. Purpose of EUS-GBD was urgent drainage 
in 17 and establish of internal drainage before percutaneous transhepatic gallbladder drainage (P-
GBD) removal in 5 patients. Early adverse events were occurred in 2/21 patients (1 stent occlusion 
by stone and 1 pyloric ring obstruction by proximal flange of SPAXUS). In the cases with pyloric ring 
obstruction, pyloric stent was applied temporarily. In 10 patients, direct cholecystoscopy was 
conducted one or two days after EUS-GBD Late adverse event of stent occlusion developed in 1/21 
patients. Stent migration was not observed during follow up period. P-GBD removal was possible in 
all 5 patients who underwent EUS-GBD for internal drainage before P-GBD removal. Mean stent 
patency duration was 162.5 days (95% CI 146.37-178-63). 
Conclusion: EUS-GBD with new lumen apposing metal stent is technically feasible and shows 
acceptable safety profile in patients with acute cholecystitis who has high surgical risk. 
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Background: Enteral stent placement is commonly performed for palliation of obstructive symptoms 
caused by malignant gastric outlet obstruction (GOO). EUS-guided gastrojejunostomy (EUS-GJ) 
with placement of a lumen-apposing metal stent (LAMS) is a novel procedure that may offer long 
lasting patency with fewer incidence of stent failure, however there is limited data comparing EUS-
GJ to enteral stent placement. 
Aim: To compare clinical outcomes and adverse events between EUS-GJ and enteral stent 
placement in the endoscopic palliation of malignant GOO. 
Methods: A prospectively collected university health care system registry was queried for LAMS, 
enteral stents, and GOO, and a retrospective analysis was performed. Patients who underwent 
EUS-GJ and enteral stent placement for the palliation of malignant GOO from 2014-2017 were 
included. Patients with benign GOO, gastroparesis, or surgically altered anatomy were excluded. 
Demographics, procedural and technical characteristics, and relevant clinical outcomes were 
recorded. Adverse events were assessed. Characteristics and clinical outcomes were compared 
using Fisher’s exact test and Student’s t test when appropriate. 
Results: A total of 100 consecutive patients who underwent endoscopic palliation of malignant GOO 
during the study period were analyzed, of which 78 patients underwent enteral stent placement, and 
and 22 patients underwent EUS-GJ. Mean age was 65.9 ± 11.9 years, and 44.0% of patients were 
female. A total of 121 stents were placed, including 24 LAMS in the EUS-GJ group and 97 
uncovered self expanding metal stents in the enteral stent group. When comparing EUS-GJ and 
enteral stent cases, technical success was achieved in 100% in both groups, however higher clinical 
success was attained in the EUS-GJ group compared to enteral stent group (91.7% vs 69.1%, p = 
0.036). Mean length of hospital stay following stent placement was similar between the two groups 
(p = 0.821). The rate of stent failure requiring repeat intervention was significantly higher in the 
enteral stent group (31.6% vs 8.0%, p = 0.021). The enteral stent group had greater number of 
adverse events (40.2% vs 20.8%, p = 0.098) and incidence of stent ingrowth (16.5% vs 4.2%, p = 
0.189), however this did not reach statistical significance. Misdeployment resulting in perforation 
occurred in two cases of EUS-GJ, however both cases were managed endoscopically with 
subsequent successful LAMS deployment in the same session, and neither case required surgery. 
Conclusions: When compared to enteral stent placement, EUS-GJ has higher rate of initial clinical 
success and lower rate of stent failure requiring repeat intervention. EUS-GJ should be offered as a 
minimally invasive alternative for selected patients with malignant GOO in centers with extensive 
experience. 

Table 1: Clinical Outcomes  



  EUS-GJ (n, 
%) 

Enteral Stent 
(n, %) 

p 
value 

Patients 22 (22.0) 78 (78.0) --- 
Stents Placed 24 (19.8) 97 (80.2) --- 

        
Technical Success 24 (100.0) 97 (100.0) 1.000 
Clinical Success 22 (91.7) 67 (69.1) 0.036 

        
Length of Hospital Stay Following Stent 

Placement (± SD, days) 7.4 (9.1) 7.9 (8.2) 0.821 

Stent Failure Requiring Re-Intervention 2 (8.0) 31 (31.6) 0.021 
Time to Re-Intervention (± SD, days) 128 (157.0) 99.2 (166.5) 0.812 

        
Total Adverse Events 5 (20.8) 39 (40.2) 0.098 

Stent Ingrowth 1 (4.2) 16 (16.5) 0.189 
Stent Obstruction (not including ingrowth) 0 (0.0) 7 (7.2) 0.342 

Stent Migration 0 (0.0) 2 (2.1) 1.000 
Inadequate Stent Length 0 (0.0) 2 (2.1) 1.000 

Bleeding 0 (0.0) 1 (1.0) 1.000 
Biliary Obstruction 0 (0.0) 2 (2.1) 1.000 
PEG Placement 1 (4.2) 5 (5.2) 1.000 

Conversion to EUS-GJ (enteral stent only) --- 1 (1.0) --- 
LAMS Mesh Erosion (EUS-GJ only) 1 (4.2) --- --- 

LAMS Misdeployment (EUS-GJ only) 2 (8.3) --- --- 
Death Within 30 Days 0 (0.0) 3 (3.1) 1.000 

 
Abbreviations: EUS = endoscopic ultrasound GJ = gastrojejunostomy LAMS = lumen apposing metal 
stent SD = standard deviation 
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Introduction: Stenosis of the gastrojejunal anastomosis (GJA) occurs in up to 20% of patients with 
Roux-en-Y gastric bypass (RYGB). Endoscopic balloon dilation is the first line therapy. However, 
when balloon dilation fails, surgical revision is usually required. 
 
Aim: To assess the safety and efficacy of lumen-apposing metal stents (LAMS) at treating persistent 
GJA stenosis. 
 
Methods: Retrospective review of prospectively collected data on RYGB patients who presented 
with persistent GJA stenosis. Persistent GJA stenosis was defined as symptoms of obstruction and 
inability to traverse the GJA with a standard upper endoscope after prior attempted endoscopic 
balloon dilation. A 10x10 or 15x10 mm cold LAMS was placed across the GJA. The stent was 
balloon dilated to <15 mm and was removed at 4 weeks. Outcomes: Technical success, clinical 
success and adverse event rates. Clinical success defined as being asymptomatic without requiring 
surgical revision or alternate therapy. Weights prior to and after the procedure were also assessed. 
Statistical Analysis: Proportions were used for descriptive statistics. A paired Student’s t-test was 
used to compare pre and post-procedural weights. P-value <0.05 was deemed significant. 
 
Results: 18 RYGB patients with persistent GJA stenosis were included. Average age and BMI were 
54±10 years and 32.0±9.5 kg/m2. Average time to diagnosis was 12±6 years after RYGB. Clinical 
presentations included vomiting (61%), nausea (56%), inability to tolerate PO (22%), dysphagia 
(17%) and weight regain (6%). On average, patients underwent 1±1 balloon dilation sessions with 
the GJA being dilated up to 10±3 mm. All patients remained symptomatic after the last dilation. 
 
Follow-up endoscopy revealed GJA diameter of 5±3 mm prior to LAMS placement. 13/18 patients 
(72%) underwent one LAMS placement (9 - 10x10 mm stents and 4 - 15x10 mm stents). The LAMS 
was dilated to 11±2 mm. Three patients (17%) underwent the second LAMS placement (15x10 mm 
stents with stent being dilated to 15±1 mm) due to symptom recurrence after the first LAMS removal. 
1 of 3 patients experienced symptom recurrence after second LAMS removal and subsequently 
underwent needle-knife electroincision. 
 
Technical success rate was 100%. Clinical success rate was achieved in 17/18 patients (94%). 
Adverse events occurred in 6/18 patients (33%): GI bleeding (11%), stent migration (11%) and stent 
occlusion (11%). 
 



At time of LAMS placement, average weight was 91.9±35.4 kg. At time of LAMS removal, average 
weight was 90.0±3.9 (p=0.61 compared to baseline weight). At time of last follow-up at 7 months, 
average weight was 86.8±29.7 kg (p=0.24 compared to baseline weight). 
 
Conclusion: Placement of LAMS is safe and effective at treating persistent stenosis of the 
gastrojejunal anastomosis. Dilation of LAMS up to 15 mm does not appear to result in subsequent 
weight regain in patients with RYGB. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EUS-GUIDED GASTROJEJUNOSTOMY USING A 
LUMEN APPOSING METAL STENT IN PATIENTS WITH 
SYMPTOMATIC GASTRIC OUTLET OBSTRUCTION  
Presentation Number: Su1449 

 

AuthorBlock: Adeel Urrehman1, Christopher Jen Lock Khor1, Chin Yung Ka1, Ravishankar 
Asokkumar1, Damien Tan1 
1Gastroenterology and Hepatology, Singapore General Hospital, Singapore, Singapore, Singapore;  

 
Introduction: 
EUS gastrojejunostomy (GJ) is emerging as an alternative novel technique in patients with 
symptomatic gastric outlet obstructions (GOO) who have advanced malignancy. Recent studies 
have shown that the EUS-guided approach has less adverse events and is more cost-effective 
compared to laparoscopic GJ. We share our experience of 5 patients who underwent EUS Guided 
GJ with favourable outcomes. 
 
Methods: 
Five patients with symptomatic gastric outlet obstruction underwent EUS-guided GJ interventions 
from May 2017 to November 2017. Patients were informed of the potential risks of this novel 
procedure and informed consent was taken. Technical success was defined as successful 
deployment of lumen apposing metal stents (LAMS); while clinical success was the ability to tolerate 
diet. 
 
Results: 
Median age was 61.5 (Range 53-83) years. GOO was secondary to advanced pancreatic 
malignancy (4) and duodenal malignancy (1). Two patients had altered anatomy from previous post 
bilroth gastrectomy and Roux-en-Y hepaticojejunostomy. For all five patients with GOO, LAMS 
15mm diameter with electrocautery-enhanced delivery system was used to create the GJ 
anastomosis. Identification of the distal jejunal limb was done with an inflated balloon catheter and 
this was use as a target for direct puncture with a 19G needle. All five interventions had technical 
success with median procedure time of 80min (38-163 range). All stents were dilated up to their 
corresponding diameters. Duration of stay after procedure was 3-7 days and there were no adverse 
events post procedure such as bleeding or perforation. There were no stent migrations and stents 
were left in place for the rest of their life expectancy. One patient developed intermittent vomiting 
four weeks after stent deployment. This was possibly secondary to proximal stomach deployment, 
as repeated endoscopy showed a patent stent. The rest of the patients had clinical success and 
could tolerate diet on discharge. Range of follow up time was 1-6 months and at time of analysis 
GOO did not recur in all 5 patients. Three patients died due to disease progression with no 
symptoms of GOO prior to terminal event. 
 
Conclusion: 
EUS guided GJ is a novel procedure with favourable outcomes in patients with symptomatic GOO. 
Further prospective studies with larger number of patients are required to compare this new 
technique against the gold standard laparoscopic approach. 
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Background: EUS-guided biliary drainage has emerged as a technique to enable endobiliary 
drainage in failed ERCP. A newer model LAMS with a cautery enhanced delivery system became 
available in the US in late 2015. This cautery-tipped version may facilitate EUS-CD, but data using 
this model are lacking. 
 
Methods: We reviewed outcomes of attempted EUS-CD using cautery-enhanced LAMS from 4, US 
centers. The following data were collected: patient and procedure details, technical success, 
adverse events, clinical success (resolution of jaundice or improvement in bilirubin >50%), and 
biliary re-interventions (assessed among patients with >4 weeks follow-up). 
 
Results: EUS-CD was attempted in 41 patients (mean age 67.6 ± 11.6 years; 21 males) from Sept 
2015 to Nov 2017 using 10mm cautery-enhanced LAMS (Hot AXIOS™, Boston Scientific, 
Marlborough, MA). Etiologies for biliary obstruction included locally advanced or metastatic cancer 
(n=39), suspected cancer (n=1), and chronic pancreatitis (n=1). All patients had prior failed ERCPs 
due to inability to locate the papilla due to duodenal deformity (54%), inability to reach the papilla 
due to luminal stenosis (36%), or failed cannulation (10%). EUS-CD was performed at the same 
session as failed ERCP in 73%, and took a mean 33.0 ± 17.0 min of procedure time. EUS-CD was 
technically successful in 38 of 41 (93%). Two failures were due to mal-positioning of the deployed 
LAMS (rescued by placing covered metal stents across the same puncture tract/guidewire). One 
failure was due to difficulty in visualizing whether the tip of the LAMS delivery system was within the 
bile duct. LAMS deployment was aborted, and percutaneous drainage was pursued. A plastic, 
double-pigtail stent (n=22) or covered metal stent (n=2) was inserted through the lumen of the 
deployed LAMS in 24 of 38 (63%) patients to maintain a non-perpendicular LAMS axis into the bile 
duct (routinely done at 2 of the 4 centers). Most outpatients (13 of 15; 87%) were discharged home 
post-procedure. Adverse events occurred in 4 (9.8%), and included: abdominal pain treated with 
medications (n=2), peritonitis that responded to antibiotics (n=1), and bleeding requiring transfusion 



without other intervention (n=1). Clinical follow-up of >4 weeks was available in 26 patients (median 
follow-up time of 15.5 weeks; range 4-59). Among these, clinical success was achieved in 100%. 
Recurrent jaundice requiring biliary re-intervention developed in 4 of 26 (15%); in 3 of 7 (43%) that 
underwent EUS-CD with LAMS alone vs. 1 of 19 (5%) with LAMS plus an axis-orienting stent 
through the lumen of the LAMS (p=0.02). 
 
Conclusion: EUS-CD using LAMS with cautery-enhanced delivery systems has high technical and 
clinical success rates, with a low rate of adverse events. Inserting an axis-orienting stent through the 
lumen of the LAMS may reduce the need for biliary re-interventions. 
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Background and Aims: 
Acute cholecystitis is traditionally managed by means of percutaneous gallbladder drainage (PT-
GBD) in patients who are unfit for surgery. However, cholecystotomy tube-related complications 
requiring hospital readmission is not uncommon. Recent evidence revealed that endoscopic 
ultrasound-guided gallbladder drainage (EUS-GBD), in particular with the use of lumen-apposing 
metal stent (LAMS), is an effective and safe alternative treatment modality. We conducted a 
systematic review and meta-analysis to compare the efficacy and safety of these 2 procedures in 
high-risk patients with acute cholecystitis 
 
Methods: 
A comprehensive electronic literature search was conducted for all the articles published up to July 
2017 using PubMed and MEDLINE to identify comparative studies evaluating the efficacy and safety 
of EUS-GBD and PT-GBD. The searching protocol used was consistent with preferred reporting 
items for systematic review and meta-analysis (PRISMA). Primary outcomes of interest were the 
differences in technical success, clinical success and post-procedure adverse events. Secondary 
outcomes included unplanned hospital readmission, need of re-intervention and disease or 
treatment related mortality for these 2 procedures. Odds ratios (ORs) with random effects model of 
meta-analysis were used for analysis. Subgroup analysis was conducted for EUS-GBD using LAMS. 
 
Results: 
Five comparative studies with total 495 patients (206 patients in EUS-GBD group versus 289 
patients in PT-GBD group) were included in the final analysis. There were no differences in technical 
success (OR: 0.43; CI: 0.12-1.58; p=0.21; I2 =0%) and clinical success (OR: 1.07; CI: 0.36-3.16; 
p=0.90; I2 =44%) between 2 procedures. EUS-GBD had less adverse events after the procedure 
than PT-GBD (OR: 0.43; CI 0.18-1.00; p= 0.05; I2 =66%). Moreover, patients underwent PT-GBD 
required a significant more re-interventions of treatment (OR: 0.09; CI: 0.03-0.30; p<0.0001; 
I2=69%). For subgroup analysis, three studies using LAMS also showed comparable clinical efficacy 
with PT-GBD. More severe adverse events encountered in PT-GBD. Two studies reported the 
unplanned readmission rate with considerable heterogeneity. There was no difference in disease or 
treatment related mortality between the 2 groups (OR:0.89 CI: 0.12- 6.46; p= 0.91; I2 =49%). 
 
Conclusions: 



EUS-GBD is associated with lower rate of post-procedure adverse events and fewer re-
interventions. With expertise in performing interventional endoscopic ultrasound, EUS-GBD is more 
preferable over PT-GBD for managing unfit patients presented with acute cholecystitis. 
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Introduction: 
Endoscopic ultrasound (EUS)-guided transmural drainage and necrosectomy have become the 
standard treatment for patients with pancreatic fluid collections (PFCs). Lumen-apposing metal 
stents (LAMS) have shown success in the management of PFCs. Data are limited on the use of this 
procedure in a community hospital setting. We report the efficacy and safety of LAMS in the 
treatment of PFCs in a community teaching hospital. 
METHODS: 
We performed a retrospective analysis of patients with PFCs who underwent EUS-guided transmural 
drainage from 8/2015 through 11/2017 using LAMS at a community hospital. We reviewed the 
etiology of pancreatitis, type and size of PFCs, length of procedure, technical success, clinical 
success as indicated by the need for repeat procedures/interventions, adverse events, and if the 
stent was successfully removed or not. We collected data for a mean time of 5.8 ± 4.7 months after 
LAMS placement. The primary outcomes were rates of technical success, clinical success 
(resolution of PFC, based on repeated radiological imaging), and adverse events. 
 
RESULTS: 
Twenty-seven patients with a mean age of 54.1±16.5 years were included, 44% were males. 
Average size of PFCs was 9.7 cm ± 5.0 (range, 3-21). The most common etiology of pancreatitis 
was alcoholic (44%) followed by idiopathic (30%) and gallstones (22%). 22/27 patients had 
pseudocyst and 5/27 patients had infected pancreatic necrosis. 26% of patients had positive 
pancreatic fluid cultures. The collection was most commonly located in pancreatic body and tail 
(97%). There was 100% technical success without any peri-procedural complications. The 
electrocautery mounted catheter delivery system was used in 85.2% (23/27) of patients, while the 
old delivery system was used in the rest. The average duration of the procedure was 26 ± 12.4 min. 
96.3% of patients had transgastric access and 70.4% received peri-procedural antibiotics. Clinical 
success was achieved in 19 of 21 patients (90%) who underwent stent removal; 4 patients are still 
being followed up and 2 lost to follow up at the time of the study. The stents remained patent in 
20/21 patients before removal and migrated in 1 patient. The median number of endoscopic 
interventions was 3 (range, 1-5). None of the patients required a percutaneous drain or surgical 
intervention. 
 
CONCLUSIONS: 
Endoscopic therapy of PFCs by using LAMS is safe and effective even in community setting. Our 
study is the first study to evaluate the safety and efficacy of LAMS for PFCs in a community hospital 



where the resources and support are not as robust compared to large academic centers. Limitations 
include its retrospective nature and solo endoscopist performing all procedures. Creation of a large 
and sustained cystogastrostomy or cystoenterostomy tract is effective and safe in the drainage and 
treatment of PFCs in community hospital setting. 
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Background and Aims: 
Acute cholecystitis is traditionally managed by means of percutaneous gallbladder drainage (PT-
GBD) in patients who are unfit for surgery. However, cholecystotomy tube-related complications 
requiring hospital readmission is not uncommon. Recent evidence revealed that endoscopic 
ultrasound-guided gallbladder drainage (EUS-GBD), in particular with the use of lumen-apposing 
metal stent (LAMS), is an effective and safe alternative treatment modality. We conducted a 
systematic review and meta-analysis to compare the efficacy and safety of these 2 procedures in 
high-risk patients with acute cholecystitis 
 
Methods: 
A comprehensive electronic literature search was conducted for all the articles published up to July 
2017 using PubMed and MEDLINE to identify comparative studies evaluating the efficacy and safety 
of EUS-GBD and PT-GBD. The searching protocol used was consistent with preferred reporting 
items for systematic review and meta-analysis (PRISMA). Primary outcomes of interest were the 
differences in technical success, clinical success and post-procedure adverse events. Secondary 
outcomes included unplanned hospital readmission, need of re-intervention and disease or 
treatment related mortality for these 2 procedures. Odds ratios (ORs) with random effects model of 
meta-analysis were used for analysis. Subgroup analysis was conducted for EUS-GBD using LAMS. 
 
Results: 
Five comparative studies with total 495 patients (206 patients in EUS-GBD group versus 289 
patients in PT-GBD group) were included in the final analysis. There were no differences in technical 
success (OR: 0.43; CI: 0.12-1.58; p=0.21; I2 =0%) and clinical success (OR: 1.07; CI: 0.36-3.16; 
p=0.90; I2 =44%) between 2 procedures. EUS-GBD had less adverse events after the procedure 
than PT-GBD (OR: 0.43; CI 0.18-1.00; p= 0.05; I2 =66%). Moreover, patients underwent PT-GBD 
required a significant more re-interventions of treatment (OR: 0.09; CI: 0.03-0.30; p<0.0001; 
I2=69%). For subgroup analysis, three studies using LAMS also showed comparable clinical efficacy 
with PT-GBD. More severe adverse events encountered in PT-GBD. Two studies reported the 
unplanned readmission rate with considerable heterogeneity. There was no difference in disease or 
treatment related mortality between the 2 groups (OR:0.89 CI: 0.12- 6.46; p= 0.91; I2 =49%). 
 
Conclusions: 



EUS-GBD is associated with lower rate of post-procedure adverse events and fewer re-
interventions. With expertise in performing interventional endoscopic ultrasound, EUS-GBD is more 
preferable over PT-GBD for managing unfit patients presented with acute cholecystitis. 
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Background 
Performing ERCP in patients with Roux-en-Y gastric bypass (RYGB) anatomy is often difficult. 
Historical options include device-assisted enteroscopy (DAE), which has up to a 50 % reported 
failure rate, and surgically-assisted transgastric access, which is more invasive, logistically 
demanding, and often used to rescue failed DAE. Recently, a new endoscopic approach has been 
described (EUS-Guided transGastric ERCP [EDGE] or Gastric Access Temporary for Endoscopy 
[GATE]) which involves EUS-guided placement of a lumen apposing metal stent (LAMS) to 
temporarily re-establish foregut continuity and allow passage of a duodenoscope. 
 
Aim 
To compare costs of two endoscopic approaches to ERCP (DAE versus GATE) in patients with 
RYGB anatomy, including the costs of surgically-assisted transgastric ERCP for failed endoscopic 
cases 
 
Methods 
This was a retrospective chart review of 22 post-RYGB patients who underwent ERCP at a single 
tertiary referral center during 2012-2017. We developed a cost analysis model to measure and 
compare costs associated with DAE and GATE, accounting for established failure rates. The model 
consists of Time-Driven Activity Based Costing (TDABC), a highly validated cost analysis tool within 
the literature for medical procedures that accounts for both human and material resources, and 
facility costs estimated from institutional billing information, Medicare reimbursement rates, and 
expert opinion. Post-operative stay and revision procedures are included. 
 
Results 
A total of 27 ERCP cases were analyzed. 12 patients started with DAE, and 10 patients started with 
GATE. Procedural success (defined by cannulation) was achieved in 7/12 (58%) DAE versus 10/10 
(100%) GATE patients (p<0.001). The 5 failed DAE patients subsequently underwent successful 
surgically-assisted ERCP (5/5, 100% successful). [FIG 1] 
 
The cumulative costs of successful DAE and GATE procedures, including peri-operative care, 
totaled $7188.78 ±1455.34 and $13,210.04±966.34 respectively (Δ= -$6021.26, p<0.0001). Average 
procedural time was 148.2±50.1 min for DAE and 164.7±16.2 min for GATE (p=0.33). GATE 
procedures required between 1-3 revisions (mean 1.8) post-procedure, which on average took 



50.1±30.5 min per revision. 
 
When taking into account failure rates for DAE, cumulative costs totaled $16937.60±2073.20 (Δ= 
+$3727.56 when compared to GATE, which exhibited no failures in our cohort, p<0.0001). To reach 
the same cumulative cost for DAE, failure rates for GATE would have to reach 20.3%. 
 
Conclusion: 
In centers with expertise in LAMS placement, Gastric Access Temporary for Endoscopy (GATE) 
should be considered the preferred endoscopic approach to ERCP. In our experience GATE had a 
significantly lower failure rate (0%) than DAE (42%). The failure rate of GATE would have to reach 
20.3% to consider both endoscopic techniques as cost equivalent. 
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INTRODUCTION 
Symptomatic pancreatic fluid collection as sequelae of acute pancreatitis poses a significant 
management challenge. Endoscopic drainage is considered the first line therapy as it is highly 



effective and carries lower morbidity rate than surgical or percutaneous approach. Traditional 
endoscopic drainage relies on deployment of plastic stent(s) to maintain channel of communication 
between the fluid collection and digestive tract. Recent reports of utilization of larger diameter 
metallic stent have shown promising results. We sought to compare lumen apposing metal stent 
(LAMS) with traditional fully covered self-expandable metallic stent (FCSEMS) in terms of efficacy 
and safety in managing pancreatic fluid collection. 
METHOD 
The patients admitted for the endoscopic management of symptomatic pancreatic fluid collection 
were identified by query of our endoscopic database. Electronic medical records were utilized to 
collect data on patient demographics, type of fluid collection (pseudocyst versus walled-off 
pancreatic necrosis), its dimension and endoscopic findings and outcomes. The primary outcome of 
interest was rate of clinical success, which was defined as successful drainage of fluid collection 
without implementation of additional endoluminal stent, surgical or percutaneous drainage. Other 
outcomes of interest included rates of technical success, complications and procedure time. The 
study was approved by institutional review board of the Cleveland Clinic. 
RESULT 
Between March 2014 and June 2017, 33 patients underwent endoscopic drainage of pancreatic fluid 
collection with traditional FCSEMS while 47 patients underwent endoscopic drainage with LAMS. 
Similar clinical success rates were observed between the two groups: 33 patients (91.7%) in 
FCSEMS group compared to 44 patients (93.6%) in LAMS group (P=0.65). Technical success rates 
were also similar: 100 % in FCSEMS group compared to 97.9% in LAMS group. Comparable rates 
of adverse outcomes (21% in FCSMES group vs. 23.4% in LAMS group, P = 0.82) which included 
stent migration/dislodgment, stent occlusion and clinically significant bleeding from stent insertion 
site were observed between the two groups. Procedure time was significantly shorter with LAMS 
compared to FCSEMS: 33.7 minutes for LAMS group versus 56.1 minutes for FCSEMS group (P < 
0.001). 
CONCLUSION 
In our study, LAMS and FCSEMS offer comparable rates of clinical success and adverse outcomes 
in managing pancreatic fluid collection. Although LAMS appears to offer shorter procedure time, its 
clinical significance remains unclear. Given substantially higher cost of LAMS compared to 
FCSEMS, prudent selection of patients who would benefit from LAMS is warranted. 

Patient Characteristics and Outcome  

CATEGORY FCSEMS (N=33) LAMS (N=47) P 
Gender 
- Male 

- Female 

-- 
18 
15 

-- 
26 
21 

0.94 

Age (Years) 52.2 49.4 0.72 
BMI (Kg/m2) 27.2 26.1 0.22 

Collection Type 
- Pseudocyst 

- WOPN 

-- 
19 
14 

-- 
29 
18 

0.71 

Collection Size  
(Largest dimension in mm) 116 117 0.86 

Technical Success 33 (100%) 46 (97.8%) -- 



Clinical Success 
- Yes 
- No 

-- 
30 
3 

-- 
44 
3 

0.65 

Procedure Time (min) 
- Pseudocyst 

- WOPN 

-- 
52 

59.8 

33.7 
34.6 
32.3 

< 0.001 
0.02 

0.002 
Complications 

- Migration/Dislodgement 
- Occlusion 
- Bleeding 

7 
5 
1 
1 

11 
5 
2 
4 

0.82 
0.55 
0.78 
0.32 

 
FCSEMS: Fully covered self-expandable metallic stent LAMS: Lumen apposing metallic stent 
WOPN: Walled-off pancreatic necrosis  
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We hereby compared the mangement of pancreatic WON in our set up comapring three basic 
techniques head to head. 
 
METHODS: 
Total Number of patients with acute pancreatitis between October 2010 to March 2017: 1860 
Number of patients with necrotizing pancreatitis: 572 (30.7%) 
Number of patients with WON: 266 (46.5%) 
Procedures Offered : Open surgery- 48 ( 18%)  
Endoscopic transgastric approach -162 (60.9%) 
Minimal access Necrosectomy (MAN) -Includes 
Retroperitoneal Videoscopic - 20 
Laparoscopic approach- 10  
Transgastric approach -18  
Laparoscopic, Hybrid- open surgery + retroperitoneal - 8 
 
Single Sessions in Open: 44 of 48 (91.7%) 



Repeat Sessions in Open: 4 of 48 (8.3%) 
Single Sessions in MAN: 45 of 56 (80.3%) 
Repeat Sessions in MAN: 11 of 56 (19.6%) 
Single Session in Endoscopic: 27 of 162 (16.7%) 
Repeat Sessions in Endoscopic: 135 of 162 (83.3%) 
Average Number of sessions in Endoscopy: 4 
Average time for first session - 25 min with plastic stents, 15 minutes with SEMS. Average time for 
second session and third was 20 min. 
 
Average time of doing intervention in Endoscopy was 45th day ( 32 – 75days), While Man group 
was 34th day ( 24 to 50 days ) and Open was 33rd (18 to 40 days ) day of illness. 
 
CONCLUSIONS: 
 
Later the necrosectomy better the outcome. 
No significant statistical difference in clearance of the necrosis when all groups were compared head 
to head. 
Endoscopic necrosectomy with plastic or SEMS ( LAMS Excluded ) is technically feasible in cases 
up to 50% necrosis and should be preferred over other modalities whenever possible. 
With increasing amount of necrosis carefully selected patients minimally access necrosectomy 
appears to be a better technique in compare to open surgery when endoscopic surgery is not 
feasible. 
Open surgical techniques have more risk of fistula formation than minimal access group and least 
with endoscopic group probably due to more aggressive approach to debridement than the other 
two. 
Similarly, bleeding is more frequent in conventional open and transgastric approaches due to 
aggressive necrosectomy and in the endoscopy group due to thermal injury or lack of tactile feel of 
the vessels. 
Endoscopic approach has the limitation of not being a useful modality in the early days if needed in 
very sick patients. Open and minimal access retroperitoneal approaches score in the cases where 
early intervention is mandated. 
Pulmonary complications are more in the open probably due to early intervention in more sick 
patients. 
Similarly, ICU stay is more in open and minimal access group due to early intervention and sicker 
patients. 
Same theory holds true for more mortality noted in the open and MAN groups. 
Mortality in endoscopy group - 1. Due to serious septic complications. Salvage open lavage done but 
succumbed. 

Comparison of Different Modalities  

  Transgast
ric 

Laparosco
pic 

Surgery 

Retroperiton
eal MAS 

Retroperitone
al+ MAS + 

Open 

Conventio
nal Open 

Endosco
pic 

Drainage 
No. of 

Procedures 18 10 20 8 48 162 

Avg. 
Sessions 

1.2 ( 1 to 
3 ) 

1.5 ( 1 to 3 
) 1.4 ( 1to 3 ) 1.4 ( 1 to 3 ) 1.1 ( 1 to 2 

) 
3.4 ( 2 to 

5 ) 



for 
Clearance 
Significant 

Bleed 3 0 1 0 3 3 

Wound 
Infections 0 0 8 0 42 0 

Internal 
Fistula 0 0 1 0 4 0 

Pulmonary 
Complicatio

ns 
0 0 6 0 24 2 

Avg. ICU 
Stay - - 3.57 - 8.14 2.04 

Avg. 
hospital 

Stay after 
ICU 

- - 12.7 - 11.33 11.8 

Mortality - - 3 ( 5.35 ) - 12( 25%) 1 (0.6%) 
Avg. Time 

of 
Intervention 

- - 34th day - 33rd day 45th day 

Amount Of 
Necrosis 40 -70% 50 -70% 70- 100% 90-100% 80-100% 30-50% 

Clearance 
of Necrosis 97.3% 95.2% 90.1% 88.5% 98.1% 92.3% 
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Background: Direct endoscopic necrosectomy (DEN) has been shown to be a safe and effective 
approach at treating walled-off necrosis (WON), however, techniques for performing DEN remain 
heterogeneous with significant morbidity and variable cost. Traditionally, double pigtail stents (DP) 
have been used for drainage once a collection has been endoscopically debrided. More recently, 



DEN using a lumen-apposing metal stent (LAMS) has been proposed as an alternative for accessing 
and draining WON. 
 
Aims: To assess the cost-effectiveness of two common DEN strategies, using DP or LAMS. 
 
Methods: We developed a decision analytic state-transition Monte Carlo microsimulation model to 
simulate the health-related costs (2017 US dollars) and quality-adjusted life-years (QALYs) of the 
two DEN strategies (DEN-DP vs DEN-LAMS). Patient cohort consisted of 10,000 US males and 
females with the age ranging from 18 to 100 years old. Patients were followed for up to 10 years 
after the initial DEN session. In the model, three DPs were used for each DEN-DP session, while 
one LAMS was deployed for each DEN-LAMS session. If WON persisted after 3 DEN sessions, 
patients underwent surgical necrosectomy as a salvage therapy. Probabilities of clinical success and 
complications after the two DEN strategies were derived from published studies. Costs were 
obtained from the Medicare provider utilization and payment data and expert opinions. Probabilistic 
sensitivity analysis was performed on all variables to adjust for uncertainties. A one-way sensitivity 
analysis was performed to determine the effect of varying LAMS cost on the cost-effectiveness 
outcome. The willingness-to-pay (WTP) threshold was defined at $150,000 per QALY gained. 
Analysis was performed from a societal perspective. 
 
Results: At 10 years, the cumulative costs and QALYs of the DEN-DP and DEN-LAMS were 
$50,296 and $53,726 and 7.99 and 8.80, respectively. At a WTP of $150,000, DEN using LAMS was 
more cost effective than DEN using DP with an incremental cost-effectiveness ratio of $2,311 per 
QALY gained. A cost-effective acceptability curve showed that DEN using LAMS was more cost 
effective compared to DEN using DP regardless of WTP threshold. A one-way sensitivity analysis 
performing on a LAMS price range up to $20,000 showed that DEN with LAMS remained a cost- 
effective strategy compared to LAMS with DP. 
 
Conclusion: Direct endoscopic necrosectomy using LAMS is more cost-effective than using double 
pig tail stents for treating WON, despite considerably higher device cost. 
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Background and aims 
High technical and clinical success rates have been reported with EUS-guided LAMS placement 
(ELP), commonly for PFC drainage. A variety of TI that may arise during LAMS placement have 
anecdotally been reported. However, there are no standard definitions and the frequency of TI 
associated with ELP is unknown. 
We aimed to determine types & frequency of TI potentially arising during ELP, risk factors, 
endoscopic management and impact on clinical outcomes. 
 
Patients and methods 
Consecutive patients undergoing ELP between May2011-June 2017 at a single tertiary center were 
prospectively entered into an IRB-approved database. Any alteration in the normal sequence of ELP 
was considered a TI. TI were defined in terms agreed on by two operators and prospectively 
registered. TI included: access failure, partial/complete deployment failure, partial/complete-
distal/proximal misplacement (Fig.1) and dislodgment. Baseline clinical & procedural variables 
(n=36) were collected. Main endpoints were type & frequency of TI and impact on clinical outcomes. 
Technical success was defined as successful LAMS placement. Procedural success was defined as 
successful drainage regardless of the type of stent. Clinical success was defined using standard 
criteria according to background diagnosis. Risk factors for TI were determined with univariate & 
multivariate analysis. Endoscopic management of TI was recorded. Qualitative analysis of potential 
causes was performed. 
 
Results 
A total of 289 ELP were performed using a proprietary LAMS (Axios®, cold or hot). Procedural data & 
demographics in Table 1. Targets were 52.4% adherent (47.4% PFC) and 47.6% mobile (22.2% 
gallbladder, 13.8% enterio-anastomoses). Overall TI arised in 27% ELP. Distal (25.6%) and proximal 
flange misplacement (17.9%) with complete deployment failure (17.9%) were the most frequently 
encountered TI. Forceps repositioning, placement of coaxial stents and transluminal placement of 
another type of stent were the most frequently used endoscopic salvage techniques (83.3% of all 
TIs). A larger stent saddle (OR: 3.32 (1.05-10.56)) and malignant disease (OR: 1.98 (1.07-3.65)) 
were associated with TI on multivariate analysis. TI inversely correlated with technical (99.5% vs 
52.6%, p<0.001), procedural (100% vs 82.1%, p<0.001) and clinical success rates (88% vs 77.9%, 
p=0.03). Friction during LAMS catheter advancement and prototype LAMS versions were 
qualitatively noted as significant. 
 
Conclusions: 
TI occur in 27% of EUS-guided LAMS placement, more frequently than recognized. Malignant 
disease & mobile targets are risk factors. Although TI negatively impact success rates, 83.3% TI can 
be salvaged endoscopically, typically by placement of another transluminal stent. Our findings are 
limited by its single-center nature and long time-span, during which the LAMS delivery catheter has 
undergone changes. 

Table 1. Characteristics of the study population and the procedure  



Age, median (IQR) 71.6 (58.3-83.5) 
Male sex, n (%) 184 (63.7%) 

Malignant disease, n (%) 75 (26%) 
Access 

 
Stomach 

Duodenum 
Jejunum 

Esophagus 
Unknown 

N (%) 
 

215 (74.4%) 
63 (21.8%) 

6 (2.1%) 
3 (1%) 

2 (0.7%) 
LAMS type 

 
Hot 
Cold  

Unknown 

N(%) 
 

170 (58.8%) 
116 (40.1%) 

3 (1%) 
Insertion technique 

 
Over-the-wire 
Free-hands 
Unknown 

N (%) 
 

242 (83.7%) 
42 (14.5%) 

5 (1.7%) 
Stent size 

 
15x10 mm 
10x10 mm 
8x8 mm 
6x8 mm 

6x10 mm 

N (%) 
 

160 (55.4%) 
94 (32.5%) 
16 (5.5%) 
11 (3.8%) 
2 (0.7%) 
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Background 
Technological advances in endoscopic devices improved our ability to treat intra-abdominal fluid 
collections that previously required surgical intervention. Multiple studies showed efficacy of 
endoscopic drainage with resolution of pancreatic fluid collections in adults. Pancreatic pseudocysts 
and perirectal abscesses can now be drained endoscopically using lumen-apposing metal stents 
(LAMS) [1,2]. LAMS have two large flanges to avoid stent migration and a large diameter to allow 
passage of the endoscope for debridement of the abscess cavity. Following the success these 
techniques in adults, pediatric gastroenterologists are now beginning to use advanced endoscopic 
therapies as well. This retrospective chart review evaluates the indications, outcomes, and 
complications of LAMS for drainage of intra-abdominal collections in pediatric patients at our 
institution. 
Methods 
A retrospective chart review was performed to investigate the pediatric patients (age 0-21yr) who 
underwent endoscopic drainage of fluid collections using LAMS at Children’s Hospital at Montefiore 
between 2015 and 2017. Six patients were identified and included in the study. 
Results 
Between 2015 and 2017, six patients (age 9-20yr, 2 female, 4 male) were identified that required 
endoscopic ultrasound-guided drainage of intra-abdominal collections using LAMS. Three patients 
had perirectal abscess post perforated appendicitis and 3 patients had pancreatic pseudocysts. 
Stents were in place for 2-100 days (average for perirectal abscess 16.3 days, average for 
pseudocyst 72 days). All patients had complete resolution of the collections. One patient had a small 
amount of bleeding on day 2 after stent placement, EUS showed resolution of the collection and the 
stent was removed. One patient required 2 endoscopic debridements of the pseudocyst. There was 
no recurrence of the collections. 
Discussion 
Intra-abdominal fluid collections had previously been managed surgically but recently endoscopic 
techniques have been shown to be successful. We demonstrate that the use of LAMS to drain 
perirectal abscesses and pancreatic pseudocysts is both effective and safe in pediatric patients. Our 
case series shows the importance of less-invasive therapeutic options when treating these 
conditions. Post-procedure bleeding noted in our youngest patient (9yr) may have been avoided with 
the use of a smaller device. Development of smaller LAMS may be beneficial in a pediatric 
population. 
References 
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Backgrounds and Aim  
The purpose of this study is to evaluate the effectiveness and safety of a newly designed lumen-
apposing fully covered metal stent, being used for endoscopic ultrasound (EUS)-guided drainage for 
the treatment of symptomatic pancreatic pseudocysts. 
 
Methods 
This study was designed as a prospective multi-center study. From March 2016 to March 2017, 34 
patients (26 men; mean age, 51.7±13.3 years) with symptomatic pancreatic pseudocysts underwent 
EUS-guided drainage with a Niti-S SPAXUSTM stent (Taewoong Medical, Seoul, South Korea) at 6 
tertiary care centers. Effectiveness outcomes included technical success rate, clinical success rate, 
successful stent removal rate and procedure time. Safety outcomes included procedure and/or stent 
related adverse events (AEs) and overall AEs. Patients were prospectively followed up, and 
consecutive data was collected at discharge, stent removal, and day 20 after stent removal. 
 
Results 
The 34 patients were included to evaluate effectiveness outcomes. The mean size of pseudocysts 
was 9.23±3.54 cm. A Niti-S SPAXUSTM stent was placed successfully in 33 of 34 attempts (97.1%). 
The clinical success could be achieved in 32 of 33 patients (97.0%). Pancreatic pseudocysts were 
accessed transgastric (n=27) or transduodenal (n=7) route. The stent patency rate until stent 
removal was 100% (32/32) and all stents could be successfully removed. The mean procedural time 
from needle puncture to stent deployment was 10.3±5.7 minutes. Procedure and/or stent related 
AEs occurred in 4 patients (11.8%) including stent maldeployment (n=1) and pseudocyst infections 
(n=3). All patients were completely recovered from AEs. Bleeding due to the stent or buried lumen 
apposing metal stent syndrome were not observed. There was no need for unplanned endoscopic 
procedure. 
 
Conclusions 
This study showed that EUS-guided drainage using a newly designed lumen apposing metal stent, 
Niti-S SPAXUSTM stent, is technically feasible, effective and safe for the treatment of symptomatic  
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Background and Aims: Short length gastrointestinal (GI) strictures are seen at anastomotic sites 
following surgical resections, and in bowel that has been chronically inflamed or infiltrated by 
malignancy. Dilation and steroid injections are temporary treatments that lack long term efficacy. 
Fully covered self-expandable metal and plastic stents are too long for these strictures and migrate 
frequently. Our aim was to describe a role for lumen-apposing metal stents (LAMS) in the 
management of short-length GI strictures. 
 
Patients and Methods: Patients who underwent LAMS placement for short-length GI strictures at 
three centers from July 2015 to October 2017 were reviewed retrospectively. The main outcome 
measures were technical and clinical success, and stent migration. 
 
Results: Seventeen patients (5 males, 12 females) with a median age of 62 years (18-93 years) 
underwent 17 LAMS placements to treat short-length strictures. All but one stricture was less than 
one centimeter in length. Median duration of stricture prior to stenting was 4 months (range, 1 to 134 
months). The location of the strictures included the esophagus (chemoradiation fibrosis; n=1), 
esophagogastric anastomoses (status post partial esophagectomy for esophageal cancer; n=4), 
esophagojejunal anastomosis (status post total gastrectomy for gastric carcinoid; n=1), stomach 
(gastric staple; n=1), pylorus (peptic injury-related inflammation and fibrosis; n=4), gastrojejunal 
anastomosis (status post roux-en-y gastric bypass for morbid obesity; n=1), duodenum (idiopathic; 
n=1), ileocolonic anastomosis (status post ileocecectomy for Crohn’s disease-related inflammation; 
n=1), colocolonic anastomosis (status post partial colectomy for endometriosis; n=1), colorectal 
anastomosis (status post partial colectomy for diverticular disease; n=1), and rectum (IBD-related 
inflammation; n=1). Fourteen patients had been previously treated with dilation and three patients 
with placement of a traditional fully covered self-expandable metal stent. A 15-mm internal diameter 
LAMS was placed in all patients under endoscopic vision. Technical success was achieved in all 
patients, and clinical success was achieved in 15/17 patients (88%). Median stent dwell time was 57 
days (range, 3-150 days). Stent migration was seen in 2/17 stent placements (11%). 3/17 patients 
(17%) died to progression of underlying disease. Study limitations include small number of patients, 
relatively short follow-up period and retrospective study design. 
 
Conclusions: Lumen apposing metal stents can be easily and safely placed for management of 



short-length GI strictures of various etiologies with good clinical outcomes and low risk of migration. 
Placement of these stents should be considered when short-length GI strictures are encountered. 
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Background and Aims: EUS-guided transmural drainage of peripancreatic fluid collections (PFC; 
pancreatic pseudocyst [PPC] or walled-off necrosis [WON]) using Axios lumen apposing metal 
stents (LAMS) has become the favored method of management. Early reports from an ongoing 
randomized trial suggested high rates of delayed bleeding after LAMS placement. We adopted a 
protocol of early LAMS removal and prospectively followed these patients to determine if this 
protocol avoids delayed bleeding complications. 
 
Methods: In July 2016, our center adopted a protocol of early LAMS removal in response to reports 
of delayed bleeding from a randomized trial. This is a prospective consecutive case series of all 
endoscopic drainages of PFC from July 2016 to October 2017 at a tertiary care referral center. All 
cases were managed with the same protocol adopted at the outset of the study. CT scan was 
performed within 4 weeks after initial endoscopic drainage. LAMS was removed within 4 weeks for 
PPC and within 4 to 6 weeks for WON. Patients with residual necrosis after 6 weeks underwent 
removal of initial LAMS and replacement with a new LAMS every 6 weeks until resolution. Necessity 
and performance for endoscopic necrosectomy were at the discretion of managing 
gastroenterologist. 
 
Results: 20 consecutive patients with PFC (9 PPC, 11 WON) undergoing endoscopic drainage were 
included in the study. Median PFC size was 11.6 cm (IQR = 8.3 – 13.4 cm). Median time for LAMS 
removal was 29.5 days (IQR = 22.8 – 35.0 days). Median time for follow-up was 42.0 weeks (IQR = 
14.8 – 65.3 weeks). Technical and clinical success was achieved in 20/20 patients. 2 patients with 
WON required exchange of their LAMS after 6 weeks due to residual necrosis. 7 patients with WON 
underwent at least one episode of endoscopic necrosectomy. There were no cases of 
intraprocedural or delayed bleeding. Procedure related and overall mortality were both 0%. Patients 
with WON were associated with longer hospital duration after endoscopic drainage (median = 5.0 
days, IQR = 2.5-19.0 days) compared to patient with PPC (median = 0.0 days, IQR = 0.0-3.0 days), 
p = 0.04. No patients required salvage surgical necrosectomy due to endoscopic treatment failure. 
 
Conclusions: A protocol to remove to remove LAMS within 4 weeks for PPC and 4 to 6 weeks for 
WON with removal/exchange of LAMS every 6 weeks in WON avoids delayed bleeding 
complications without risk of treatment failure. LAMS is a highly effective and safe treatment 
modality for PPC and WON using the defined protocol of early removal. 
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Introduction 
Percutaneous drainage (PCD) is the first-line treatment of intraabdominal abscesses. EUS-guided 
drainage (EUS-D) has also been employed in postoperative abdominal and liver abscesses. There 
are potential advantages of EUS-D over PCD, however the evidence to support EUS-D is scant. 
Aim 
To compare feasibility, safety, and clinical outcomes of EUS-D versus PCD of upper abdominal 
abscesses. 
Methods 
Single center retrospective cohort study of all consecutive patients undergoing PCD or EUS-D of 
upper abdominal abscesses between January 2012-June 2017. Patients presenting at least one 
abdominal abscess proximal to the Treitz ligament were included. Abscess was defined by the 
presence of fever, pain and consistent imaging. Pancreatic fluid collections and liver transplant 
patients were excluded. Primary endpoints: technical success, clinical success and adverse event 
rates. Secondary endpoints: time to resolution, number of interventions and relapse rates. Technical 
success: ability to access and drain the abscess by placement of a drainage catheter/stent, with 
purulent effluent. Clinical success: complete resolution of clinical symptoms with disappearance or 
greater than 50% decrease in abscess size on imaging. To compare primary and secondary 
endpoints Pearson Chi-squared test or Fisher exact test were applied as warranted. 
Results 
80 patients met inclusion criteria, 18 patients underwent EUS-D and 62 PCD. Baseline 
demographics and clinical characteristics are shown in Table 1. There were no statistically 
significant differences in age, sex, immunosuppressive therapy, number of lesions and etiology. Size 



was larger in the PCD group (80 vs 65.5 mm, p=0.04) and location around the gallbladder was more 
frequent in the PCD group (24.2% vs 11.1%, p=0.003). 
The transgastric route was chosen in 14 (77.8%) EUS-D. Covered metal stents were placed in 16 
(89.9%) subjects (9 lumen apposing metal stents and 7 tubular self-expandable metal stents). 
Double pig-tail plastic stents were placed in 6 (33.3%) patients. Through-the-stent 
lavage/debridement was performed in 5 (27.8%). A naso-cavitary drainage catheter was placed in 
one patient for continuous irrigation. 
Procedure outcomes are shown in Table 2. There were no significant differences in primary or 
secondary endpoints. In the EUS-D group there were mild or moderate adverse events in four cases 
(22.2%): three patients presented gastrointestinal bleeding requiring conservative management and 
one presented a perforation which was closed during the procedure. In the PCD group, there were 
complications in 13 patients (21%), 7 of them severe. 
Conclusions 
EUS-D presents a similar efficacy compared to PCD, with a non-significant reduction in the number 
of relapses. EUS-D affords large-diameter stents and through-the-stent intervention. These 
promising results warrant formal comparison in randomized trials. 

Table 1: Baseline characteristics of patients  

  Endoscopic drainage 
(n=18) 

Percutaneous drainage 
(n=62) P 

Male sex, n (%) 12 (66.7%) 45 (72.6%) 0.63 
Age, mean (SD) 66 (16.5) 66.9 (15) 0.83 

Immunosupressive therapy, 
n (%)  1 (5.6%) 1 (1.6%) 0.40 

Size (mm), median (IQR) 65.5 (51-80) 80 (60-97.5) 0.04 
Encapsulated, n (%) 11 (61.1%) 27 (43.6%) 0.28 

Multiple lesions, n (%) 2 (11.1%) 17 (27.4%) 0.21 
Location 

-Right hepatic lobe, n (%) 
-Left hepatic lobe, n (%) 

-Perivesicular, n (%) 
-Perigastric, n (%) 
-Subphrenic, n (%) 

-Left pararenal, n (%) 

- 
5 (27.8%) 
4 (22.2%) 
2 (11.1%) 
6 (33.3%) 

0 
1 (5.6%) 

- 
22 (35.5%) 

5 (8.1%) 
15 (24.2%) 

6 (9.7%) 
14 (22.6%) 

0 

0.003 

Etiology,  
-Biliary, n (%) 

-Postsurgical, n (%) 
-Other, n (%) 

-Unknown, n (%) 

- 
9 (50%) 

6 (33.3%) 
1 (5.6%) 

2 (11.1%) 

- 
12 (19.4%) 
31 (50%) 
9 (14.5%) 

10 (16.1%) 

0.10 

Previous bile duct 
manipulation, 
-None, n (%) 

- 
9 (50%) 

6 (33.3%) 

- 
23 (37.1%) 
8 (12.9%) 

0,03 



-ERCP, n (%) 
-Surgical, n (%) 
-Multiple, n (%) 

1 (5.6%) 
2 (11.1%) 

22 (35.5%) 
9 (14.5%) 

 

Table 2: Results  

  Endoscopic 
drainage (n=18) 

Percutaneous 
drainage (n=62) P 

Technical success, n (%) 16 (88.9%) 60 (96.8%) 0.22 
Clinical success, n (%) 16 (88.9%) 51 (82.3%) 0.50 

Time until clinical success (days), 
median (IQR) 17.5 (5.5-25.5) 17 (7-27) 0.71 

Time until drainage removal 
(days), median (IQR) 92 (31.5-124) 10 (6-21) <0.001 

Number of procedures, median 
(IQR)  1 (1-1) 1 (1-1) 0.23 

Relapse, n (%) 0 10 (16.1%) 0.11 
Time from procedure until relapse 

(days), median (IQR)   37.5 (17-66)   

Adverse events, 
-Mild, n (%) 

-Severe, n (%) 

- 
4 (22.2%) 

0 

- 
6 (9.8%) 

7 (11.2%) 
0.91 
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The use of short, fully-covered lumen apposing metal stents (LAMS) has emerged as a novel 
therapeutic intervention in the management of short luminal strictures. Similar to self-expanding 
metal stents (SEMS), LAMS are self-expanding and removable. Unlike SEMS, LAMS have lumen-



apposing proximal and distal flanges, which may limit the risk of migration. 
 
LAMS are designed to be deployed via a therapeutic echoendoscope. When LAMS deployment is 
attempted with a therapeutic gastroscope, the much longer length of the deployment catheter 
relative to the gastroscope and inability to luer lock the catheter in place result in unstable 
endoscopic visualization and need for a second operator. These difficulties predispose to inaccurate 
stent placement. We demonstrate a video series including four patients with disparate pathologies 
resulting in luminal strictures in whom we successfully implemented a novel, alternative LAMS 
deployment system. 
 
At bedside, the 10 mm x 15 mm LAMS, which was previously deployed from the catheter, is pulled 
with standard grasping forceps into the 3.7 mm accessory channel of the therapeutic gastroscope. 
The scope tip is then advanced to the stricture, and the LAMS is pushed out under fluoroscopy until 
the distal flange opens. As the scope is slowly withdrawn, the proximal flange is deployed under 
endoscopic visualization. The deployed stent is then dilated with a through the scope balloon to 
obtain maximal stent expansion. 
 
This technique is now demonstrated in the following patients: 
1. A 70 year old woman with ulcerative colitis, status post total proctocolectomy with ileal pouch-anal 
anastomosis, complicated by refractory pouchitis and pouch-vaginal fistula, on infliximab, presented 
over a decade later for management of a refractory anastomotic stricture at the inflow tract to the 
pouch. 
2. A 48 year old woman with disseminated tuberculosis and actinomyces complicated by esophageal 
fistula, status post partially covered esophageal stent placement, since removed, presented with 
odynophagia 2 months later secondary to an upper esophageal stricture refractory to balloon 
dilation. 
3. A 63 year old woman with HBV cirrhosis status post esophageal variceal band ligation, 
complicated by mid-esophageal stricture formation less than 2 weeks later, who was initially treated 
with balloon dilation and fully covered SEMS placement, returned due to stricture recurrence 
following distal SEMS migration. 
4. A 59 year old male with recurrent diverticulitis status post open sigmoidectomy complicated by 
anastomotic breakdown requiring a diverting loop ileostomy, developed a complete obstruction at 
the colorectal anastomosis refractory to balloon dilation. 
 
With use of our novel technique, we were able to easily and accurately place LAMS across these 
short luminal strictures, thus obtaining symptom alleviation for our patients and avoiding surgery. 
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Background 
Data regarding long-term complications following successful endoscopic management of walled off 
pancreatic necrosis (WOPN) with Lumen Apposing Self Expanding Metal Stents (LASEMS) and 
double pigtail stents is limited. 
 
Methods 
Retrospective chart review of patients undergoing endoscopic management of WOPN at four tertiary 
referral centers in the United States was performed. Late complications were those that occurred 
after successful endoscopic management. Chi Square was used for analysis. 
 
Results 
119 patients were included. Mean follow up was 54 weeks. Etiology of pancreatitis was gallstones 
53%, alcohol 13% and idiopathic 24%. Median size of fluid collection was 13 cm (SEM +/- 4.6). 
LASEMS with or without plastic (LASEMS±P) stents were used in 46% patients while plastic stents 
were used in 54% patients. Complete cyst resolution occurred in 78% of LASEMS±P vs. 57% of 
plastic stent group (p=0.03). 
LASEMS±P were associated with a significantly higher late complication rate 63%, compared to 41% 
with plastic stents alone, p=0.024. Complications were statistically significantly higher in the 
LASEMS±P group with regard to bleeding (6% vs. 0%, p=0.058), infection (8% vs. 3%, p=0.3), 
DCDS (16% vs. 3% p=0.023), malabsorption (16% vs. 3% p=0.023), failure to thrive (12% vs. 0% p= 
0.006), chronic abdominal pain (44% vs. 17% p = 0.002), chronic pancreatitis (34% vs. 19% 
p=0.075), need for TPN or J tube feeds (14% vs. 5% p = 0.1), venous thrombosis 30% vs. 5% p = 
0.001), late duodenal obstruction (6% vs. 0% p = 0.056), biliary obstruction (12% vs. 2% p = 0.031), 
late pancreatic Ascites (6% vs. 3% p = 0.519), late pleural effusions (4% vs. 0% p= 0.12), late onset 
diabetes (14% vs. 7% p=0.23), recurrent hospitalizations (34% vs. 14% p=0.013) and other 
complications (33% vs. 12%, p= 0.008). There was no statistically significant difference between 
groups in collection diameter or extent, initial hospitalization duration, length of time stents placed, or 
fluid collection largest dimension at 30 or 60 days. 
Time to necrosis resolution was 15 weeks for the LASEMS±P group vs. 21 weeks for the plastic 



stent group (p=0.06). 
Discussion: Potential reasons for these findings include retrospective nature of study, selection bias, 
heterogeneous collections, increasing use of LASEMS in more complex WOPN, learning curve with 
the use of LASEMS, easy entry of acid into WOPN via the wider lumen SEMS and inflammation or 
stent induced trauma related to LASEMS 
 
Conclusion 
LASEMS with or without plastic stents was associated with a significantly higher rate of late 
complications compared to double pigtails stents alone in the management of WOPN in this 
multicenter retrospective experience. A prospective randomized trial is necessary to study this issue 
further. 
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Introduction 
EUS-guided drainage of pancreatic fluid collections has become standard therapy. Conventional 
single transluminal gateway technique (SGT) using a transluminal approach for plastic or metal 
stents is a cause of debate regarding successful outcomes. We present a case series of patients 
utilizing SGT using lumen apposing metal stents (LAMS) followed by subsequent cyst tract dilation 
and necrosectomy with plastic stent placement. 
 
Patients and Methods 
This is a case series of 6 patients who underwent EUS guided transluminal drainage of walled off 
pancreatic necrosis (WOPN), in a tertiary care referral center from January 2015 to October 2017. 
 
Endoscopic technique 
All patients underwent EUS guided cystogastrostomy with deployment of lumen apposing metal 
stent (LAMS) for drainage of fluid and pus during the initial procedure. Repeat procedure was 
performed within 7 – 14 days for removal of LAMS and dilation of the matured cyst tract up to 20mm 
with subsequent necrosectomy and deployment of a plastic stent to assist with complete drainage 
and resolution of the fluid collection. 
 
Results 
The mean age of these 6 patients was 56.7 ± 9.5. Table 1 provides a description of the cases. All 
patients required hospital admission for greater than 2 days, with only one requiring ICU stay. 
Cystogastrostomy (N=5) and cystoduodenostomy (N=1) was performed with LAMS placement 



during the initial procedure. The subsequent procedure with dilation of the cyst tract and plastic stent 
placement was performed with in 7 – 14 days with 50% (N=3) of the cases requiring repeat 
necrosectomy. Only one procedure was complicated by pneumoperitoneum treated at beside by 
surgical team with needle decompression. Successful resolution of pancreatic fluid collection was 
reported in 100% of the cases. None of the patients required surgical intervention. 
 
Conclusion 
Our cases series demonstrated successful resolution of WON can be achieved with use of a 
dedicated algorithm which involves deployment of a LAMS for access during the initial procedure 
with repeat procedure for dilation of the cyst tract up to 20mm and performing necrosectomy with 
deployment of a plastic stent for continued drainage. In our experience, it reduces the need for 
recurrent procedures and direct endoscopic necrosectomy. 
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Background: Enteral stent placement is commonly performed for palliation of obstructive symptoms 
caused by malignant gastric outlet obstruction (GOO). EUS-guided gastrojejunostomy (EUS-GJ) 
with placement of a lumen-apposing metal stent (LAMS) is a novel procedure that may offer long 
lasting patency with fewer incidence of stent failure, however there is limited data comparing EUS-
GJ to enteral stent placement. 
Aim: To compare clinical outcomes and adverse events between EUS-GJ and enteral stent 
placement in the endoscopic palliation of malignant GOO. 
Methods: A prospectively collected university health care system registry was queried for LAMS, 
enteral stents, and GOO, and a retrospective analysis was performed. Patients who underwent 
EUS-GJ and enteral stent placement for the palliation of malignant GOO from 2014-2017 were 
included. Patients with benign GOO, gastroparesis, or surgically altered anatomy were excluded. 
Demographics, procedural and technical characteristics, and relevant clinical outcomes were 
recorded. Adverse events were assessed. Characteristics and clinical outcomes were compared 
using Fisher’s exact test and Student’s t test when appropriate. 
Results: A total of 100 consecutive patients who underwent endoscopic palliation of malignant GOO 
during the study period were analyzed, of which 78 patients underwent enteral stent placement, and 
and 22 patients underwent EUS-GJ. Mean age was 65.9 ± 11.9 years, and 44.0% of patients were 
female. A total of 121 stents were placed, including 24 LAMS in the EUS-GJ group and 97 
uncovered self expanding metal stents in the enteral stent group. When comparing EUS-GJ and 
enteral stent cases, technical success was achieved in 100% in both groups, however higher clinical 
success was attained in the EUS-GJ group compared to enteral stent group (91.7% vs 69.1%, p = 
0.036). Mean length of hospital stay following stent placement was similar between the two groups 
(p = 0.821). The rate of stent failure requiring repeat intervention was significantly higher in the 
enteral stent group (31.6% vs 8.0%, p = 0.021). The enteral stent group had greater number of 
adverse events (40.2% vs 20.8%, p = 0.098) and incidence of stent ingrowth (16.5% vs 4.2%, p = 
0.189), however this did not reach statistical significance. Misdeployment resulting in perforation 
occurred in two cases of EUS-GJ, however both cases were managed endoscopically with 
subsequent successful LAMS deployment in the same session, and neither case required surgery. 
Conclusions: When compared to enteral stent placement, EUS-GJ has higher rate of initial clinical 
success and lower rate of stent failure requiring repeat intervention. EUS-GJ should be offered as a 
minimally invasive alternative for selected patients with malignant GOO in centers with extensive 
experience. 

Table 1: Clinical Outcomes  

  EUS-GJ (n, 
%) 

Enteral Stent 
(n, %) 

p 
value 

Patients 22 (22.0) 78 (78.0) --- 
Stents Placed 24 (19.8) 97 (80.2) --- 

        
Technical Success 24 (100.0) 97 (100.0) 1.000 



Clinical Success 22 (91.7) 67 (69.1) 0.036 
        

Length of Hospital Stay Following Stent 
Placement (± SD, days) 7.4 (9.1) 7.9 (8.2) 0.821 

Stent Failure Requiring Re-Intervention 2 (8.0) 31 (31.6) 0.021 
Time to Re-Intervention (± SD, days) 128 (157.0) 99.2 (166.5) 0.812 

        
Total Adverse Events 5 (20.8) 39 (40.2) 0.098 

Stent Ingrowth 1 (4.2) 16 (16.5) 0.189 
Stent Obstruction (not including ingrowth) 0 (0.0) 7 (7.2) 0.342 

Stent Migration 0 (0.0) 2 (2.1) 1.000 
Inadequate Stent Length 0 (0.0) 2 (2.1) 1.000 

Bleeding 0 (0.0) 1 (1.0) 1.000 
Biliary Obstruction 0 (0.0) 2 (2.1) 1.000 
PEG Placement 1 (4.2) 5 (5.2) 1.000 

Conversion to EUS-GJ (enteral stent only) --- 1 (1.0) --- 
LAMS Mesh Erosion (EUS-GJ only) 1 (4.2) --- --- 

LAMS Misdeployment (EUS-GJ only) 2 (8.3) --- --- 
Death Within 30 Days 0 (0.0) 3 (3.1) 1.000 

 
Abbreviations: EUS = endoscopic ultrasound GJ = gastrojejunostomy LAMS = lumen apposing metal 
stent SD = standard deviation 
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Introduction: 
EUS gastrojejunostomy (GJ) is emerging as an alternative novel technique in patients with 
symptomatic gastric outlet obstructions (GOO) who have advanced malignancy. Recent studies 
have shown that the EUS-guided approach has less adverse events and is more cost-effective 
compared to laparoscopic GJ. We share our experience of 5 patients who underwent EUS Guided 
GJ with favourable outcomes. 
 
Methods: 
Five patients with symptomatic gastric outlet obstruction underwent EUS-guided GJ interventions 
from May 2017 to November 2017. Patients were informed of the potential risks of this novel 
procedure and informed consent was taken. Technical success was defined as successful 
deployment of lumen apposing metal stents (LAMS); while clinical success was the ability to tolerate 
diet. 
 
Results: 
Median age was 61.5 (Range 53-83) years. GOO was secondary to advanced pancreatic 
malignancy (4) and duodenal malignancy (1). Two patients had altered anatomy from previous post 
bilroth gastrectomy and Roux-en-Y hepaticojejunostomy. For all five patients with GOO, LAMS 
15mm diameter with electrocautery-enhanced delivery system was used to create the GJ 
anastomosis. Identification of the distal jejunal limb was done with an inflated balloon catheter and 
this was use as a target for direct puncture with a 19G needle. All five interventions had technical 
success with median procedure time of 80min (38-163 range). All stents were dilated up to their 
corresponding diameters. Duration of stay after procedure was 3-7 days and there were no adverse 
events post procedure such as bleeding or perforation. There were no stent migrations and stents 
were left in place for the rest of their life expectancy. One patient developed intermittent vomiting 
four weeks after stent deployment. This was possibly secondary to proximal stomach deployment, 
as repeated endoscopy showed a patent stent. The rest of the patients had clinical success and 
could tolerate diet on discharge. Range of follow up time was 1-6 months and at time of analysis 
GOO did not recur in all 5 patients. Three patients died due to disease progression with no 
symptoms of GOO prior to terminal event. 
 
Conclusion: 
EUS guided GJ is a novel procedure with favourable outcomes in patients with symptomatic GOO. 
Further prospective studies with larger number of patients are required to compare this new 
technique against the gold standard laparoscopic approach. 
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Background: EUS-guided biliary drainage has emerged as a technique to enable endobiliary 
drainage in failed ERCP. A newer model LAMS with a cautery enhanced delivery system became 
available in the US in late 2015. This cautery-tipped version may facilitate EUS-CD, but data using 
this model are lacking. 
 
Methods: We reviewed outcomes of attempted EUS-CD using cautery-enhanced LAMS from 4, US 
centers. The following data were collected: patient and procedure details, technical success, 
adverse events, clinical success (resolution of jaundice or improvement in bilirubin >50%), and 
biliary re-interventions (assessed among patients with >4 weeks follow-up). 
 
Results: EUS-CD was attempted in 41 patients (mean age 67.6 ± 11.6 years; 21 males) from Sept 
2015 to Nov 2017 using 10mm cautery-enhanced LAMS (Hot AXIOS™, Boston Scientific, 
Marlborough, MA). Etiologies for biliary obstruction included locally advanced or metastatic cancer 
(n=39), suspected cancer (n=1), and chronic pancreatitis (n=1). All patients had prior failed ERCPs 
due to inability to locate the papilla due to duodenal deformity (54%), inability to reach the papilla 
due to luminal stenosis (36%), or failed cannulation (10%). EUS-CD was performed at the same 
session as failed ERCP in 73%, and took a mean 33.0 ± 17.0 min of procedure time. EUS-CD was 
technically successful in 38 of 41 (93%). Two failures were due to mal-positioning of the deployed 
LAMS (rescued by placing covered metal stents across the same puncture tract/guidewire). One 
failure was due to difficulty in visualizing whether the tip of the LAMS delivery system was within the 
bile duct. LAMS deployment was aborted, and percutaneous drainage was pursued. A plastic, 
double-pigtail stent (n=22) or covered metal stent (n=2) was inserted through the lumen of the 
deployed LAMS in 24 of 38 (63%) patients to maintain a non-perpendicular LAMS axis into the bile 
duct (routinely done at 2 of the 4 centers). Most outpatients (13 of 15; 87%) were discharged home 



post-procedure. Adverse events occurred in 4 (9.8%), and included: abdominal pain treated with 
medications (n=2), peritonitis that responded to antibiotics (n=1), and bleeding requiring transfusion 
without other intervention (n=1). Clinical follow-up of >4 weeks was available in 26 patients (median 
follow-up time of 15.5 weeks; range 4-59). Among these, clinical success was achieved in 100%. 
Recurrent jaundice requiring biliary re-intervention developed in 4 of 26 (15%); in 3 of 7 (43%) that 
underwent EUS-CD with LAMS alone vs. 1 of 19 (5%) with LAMS plus an axis-orienting stent 
through the lumen of the LAMS (p=0.02). 
 
Conclusion: EUS-CD using LAMS with cautery-enhanced delivery systems has high technical and 
clinical success rates, with a low rate of adverse events. Inserting an axis-orienting stent through the 
lumen of the LAMS may reduce the need for biliary re-interventions. 
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Background: 
In the last decade a paradigm shift in the treatment of necrotizing pancreatitis from more invasive 
surgical strategies toward less invasive percutaneous and endoscopic techniques took place. 
Nevertheless the optimal timing of first endoscopic intervention is unclear and consensus data are 
sparse.This retrospective two-center study evaluates immediate direct endoscopic necrosectomy 
using lumen-apposing metal stents in case of proven or suspected super-infection. 
Patients and methods: 
48 patients with a mean age of 53,6 years were included between 6/12 and 6/17. Etiology of 
pancreatitis was alcoholic (n=12), biliary (n=23), others(n=5), unknown (n=8).Pancreatic necrosis 
was diagnosed by contrast-enhanced CT-scan. Infection of necrosis was confirmed by presence of 
gas in the CT-scan or suspected based on clinical or biochemical markers of infection or sepsis. In 
case of infection a lumen apposing metal stent (hot-AxiosTM-Stent, Boston scientific, Massachusetts, 
USA or NAGITM-Stent, Taewoong medical, wolgot-myeon, South Korea) via transgastral or 
transduodenal access was implanted and sequent direct endoscopic necrosectomy was performed 
until resolution of the necrotic debris. The patient-cohort was divided in an early group receiving first 
necrosectomy within the first 30 days and a late group obtaining the intervention more than 30 days 
after first proof of necrosis. The C-reactive-protein as marker of inflammatory activity was recorded. 
Results: 
The mean CRP was 209,4±143,4 mg/l and 57,5±81 mg/l before and after intervention, respectively. 
Mean time between first proof of necrosis and first intervention was 22,9±36 days, all-over mortality 



was 12.5%, clinical resolution was achieved in 87,5%. 5,5±3,4 necrosectomies were performed per 
patient. Mean stay on the intensive-care-unit was 6,4±12,6 days, on intermediate-care-unit 3,5±6,5 
days. Mean follow-up was 21,8±12,1 months. 
37 patients were assigned to an early intervention group (stent placement before 30 days after acute 
episode). Patients received 5,4±3,3 necrosectomies after 9,3±8,0 days, mortality was 10,8%, clinical 
resolution 89,8% . Days in intensive-care-unit were 5,0±9,8, in intermediate-care-unit 4,4±7,1. 
11 patients were treated at least 30 days after onset of pancreatitis receiving 5,4±3,3 
necrosectomies after 67,6±52,2 days with a mortality of 18,2%, clinical resolution of necrosis was 
81,8%. ICU-days were 11,4±18,3 days, stay in intermediate-care-unit was 0,8±1,3 days. 
 
Conclusion: 
Our retrospective data reveal an advantage of early timed intervention over a delayed approach in 
necrotizing pancreatitis. Direct endoscopic necrosectomy in combination with lumen apposing metal 
stents shows a trend to less mortality and saving in ICU-capacitiy when it is performed in an early 
stage of disease. Further randomized investigations should concretise the optimal timing of 
intervention  
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Background: EUS-guided direct endoscopic necrosectomy (DEN) is effective in the management of 
walled off necrosis (WON), and is preferable to percutaneous and surgical approaches. Lumen 
apposing metal stents (LAMS) are increasingly used for DEN, however there is limited data 
comparing LAMS to traditional double pigtail (DP) plastic stents. 
 
Aim: To compare clinical outcomes and adverse events between LAMS and DP stents in the 
endoscopic management of WON. 
 
Methods: A retrospective study was conducted at an academic tertiary referral center in the United 
States. Subjects included patients who underwent DEN for the management of symptomatic WON 
from 2003-2017. Demographics, procedural and technical characteristics, and relevant clinical 
outcomes were recorded. Adverse events were assessed. Characteristics and clinical outcomes 
were compared using Fisher’s exact test and Student’s t test when appropriate. 
 
Results: A total of 112 patients underwent DEN during the study period, of which 33 patients 
underwent initial LAMS placement, and 79 patients underwent initial DP placement. Mean pancreatic 
fluid collection size was 90.2 x 60.1 mm, and 61.8% of patients had evidence of infected pancreatic 



necrosis. Overall, successful resolution of the WON was seen in 90.9% of LAMS and 76.0% of DP 
cases (p = 0.115), and both groups required similar numbers of total procedures until resolution of 
the fluid collection (1.5 vs 1.5 procedures, p = 0.767). Time to resolution of the fluid collection was 
significantly shorter among patients who underwent initial LAMS placement compared to patients 
who underwent initial DP placement (76.9 vs 136.8 days, p = 0.027). Procedural failure rates were 
significantly higher among patients who underwent initial DP placement compared to patients who 
underwent initial LAMS placement (24.1% vs 6.5%, p = 0.033). Among patients who underwent 
initial DP placement, 5 patients required percutaneous drainage, and 9 patients required surgical 
necrosectomy. No patients who underwent initial LAMS placement required percutaneous drainage 
or surgical necrosectomy. However, overall adverse event rates were higher among patients who 
underwent initial LAMS placement compared to patients who underwent initial DP placement (36.4% 
vs 7.6%, p < 0.001). 
 
Conclusions: Although LAMS is associated with increased adverse event rates compared to DP 
placement, initial LAMS placement for endoscopic management of pancreatic fluid collections results 
in significantly decreased time to resolution and lower rates of procedural failure. 

Table 1: Demographics  

    n (%) 
Demographics Total Patients 112 

  Mean Age (± SD, yrs) 52.1 (± 15.9) 
  Female Gender 43 (38.4) 

Etiology of Fluid Collection/Pancreatitis Alcohol 22 (19.8) 
  Gallstone 33 (29.7) 
  Hypertriglyceridemia 8 (7.2) 
  Medication 4 (3.6) 
  Autoimmune 2 (1.8) 
  Idiopathic 21 (18.9) 
  Post-Pancreatectomy 13 (11.7) 
  Post-ERCP 7 (6.3) 
  Post-Colonoscopy 1 (0.9) 

Lesion Characteristics Long Dimension (± SD, mm) 90.2 (± 46.1) 
  Short Dimension (± SD, mm) 60.1 (± 30.2) 
  Presence of Infection 68 (61.8) 

 
Abbreviations: DP = double pigtail plastic stent LAMS = lumen apposing metal stent SD = standard 
deviation  

Table 2: Clinical Outcomes  



  LAMS (n, 
%) DP (n, %) p 

value 
Initial Stent Choice 33 (29.5) 79 (70.5) -- 

Successful Resolution of Fluid Collection 30 (90.9) 60 (76.0) 0.115 

Time to Resolution (± SD, days) 76.9 (± 
76.6) 

136.8 (± 
137.5) 0.027 

Number of Procedures Until Resolution (± SD, 
days) 1.5 (± 0.8) 1.5 (± 0.8) 0.767 

        
Procedural Failure 2 (6.5) 19 (24.1) 0.033 

Switched from DP to LAMS -- 4 (21.1) -- 
Switched from LAMS to DP 2 (66.7) -- -- 

Lost to Follow Up 0 (0.0) 1 (5.3) 1.000 
Required Percutaneous Drainage 0 (0.0) 5 (26.3) 0.319 
Required Surgical Necrosectomy 0 (0.0) 9 (47.4) 0.056 

        

Total Adverse Events 12 (36.4) 6 (7.6) < 
0.001 

Pain Requiring Premature Stent Removal 1 (3.0) 0 (0.0) 0.295 
Bleeding 2 (6.1) 0 (0.0) 0.085 

Stent Occlusion Requiring Premature Procedure 4 (12.1) 2 (2.5) 0.061 
Stent Migration Requiring Premature Procedure 1 (3.0) 1 (1.3) 1.000 
Perforation/Dislodgement During Deployment 2 (6.1) 0 (0.0) 0.085 

Peritoneal Leak 2 (6.1) 2 (2.5) 0.580 
Death Prior to Stent Removal 1 (3.0) 0 (0.0) 0.295 

 
Abbreviations: DP = double pigtail plastic stent LAMS = lumen apposing metal stent SD = standard 
deviation 
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Background and Aims 
EUS-guided drainage has become first line treatment of encapsulated pancreatic fluid collections 
(PFC). However, the optimal stent for transmural drainage remains to be established. The primary 
aim of this study was to compare the effectiveness and safety of biliary fully covered self-expandable 
metal stents (BFCSEMS) versus lumen-apposing fully covered self-expandable metal stents with 
electrocautery (LAMS) in EUS-guided drainage of PFC. 
Methods 
Design: Comparative case control study. Consecutive patients with encapsulated and symptomatic 
PFC (pseudocysts or walled-off pancreatic necrosis) managed by EUS-guided drainage were 
included (April 2008 to March 2017). Patients drained with LAMS (Hot AxiosTM 15x10 mm) were 
considered as the study group and those drained with BFCSEMS (WallflexTM 10x60mm) were 
considered as the control group. Technical success (ability to access and drain the PFC by 
placement of a transmural stent), time of procedure, occurrence of adverse events, and clinical 
success (reduction of ≥50% of PFC size and improvement of symptoms) were compared. 
Results 
30 patients were drained with LAMS and 60 patients with BFCSEMS. Patients and PFC 
characteristics in both groups were similar: sex (male 66 vs. 67%), age (61.3±10.2 vs. 63.1±9.8 
years), etiology of pancreatitis (gallstone/alcohol 70/30% vs. 75/25%), chronic pancreatitis (23% vs. 
17%), type of PFC (pseudocyst/walled-off pancreatic necrosis 47/53% vs. 53/47%), size of PFC 
(74.6±14.5 vs. 73.9±11.9 mm), time since diagnosis (45.7±8.2 vs. 43.8±7.3 days), previous failed 
drainage (13% vs. 10%) and necrosectomy (3.3% vs 1.6%). Use of a coaxial double pigtail plastic 
stent and a nasocystic lavage catheter was significantly lower (p<0.0001) in patients drained with 
LAMS (33% vs. 100%, and 13% vs. 58%, respectively). Technical success was 100% in both 
groups. Procedure time was <30 minutes in all patients drained with LAMS and over 30 minutes in 
all patients drained with BFCSEMS (p=0.0001). Clinical success was significantly higher and 
adverse events significantly lower (p<0.05) in patients drained with LAMS (96% vs. 82%, and 4% vs. 



18%, respectively). No case of mortality associated with the procedure was recorded. 
Conclusions 
EUS-guided drainage of PFC with LAMS is more effective and safer, and can be placed faster than 
BFCSEMS. EUS-guided drainage of PFC with LAMS has relevant advantages over BFCSEMS. 
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Aim & Methods: By means of a prospective single center observational study in a consecutive 
patient cohort at a center of interventional GI-endoscopy/EUS over a defined time period, the 
interims analysis focussed onto technical feasibility, outcome (technical/clinical success rate), 
periinterventional morbidity (in particular, spectrum & rate of early & late complications incl. their 
possible interventional &/or endoscopic approach) / lethality of EUS-guided enteroanastomoses 
(among others) in tumor lesions of the pancreas, papilla of Vater & periampullary region. Technical 
steps comprise EUS-guided gastro-jejunostomy with transgastric(-lumenal) depiction of the 
congested afferent loop, burning through with the suitable probe, insertion of a guide wire (including 
to avoid slippage of the AXIOS stentTM at the intestinal wall), release of the AXIOS stentTM & creation 
of the anastomosis within seconds. On the following day, an ultrasound control aimed at detection of 
the slackend afferent loop & of the correct AXIOS stentTM placement in situ as well to exclude 
complications (unclear collections of fluid within the interventional region/field of manipulation, free 
air etc.). 
Results: From 2013-2017, 13 patients (age range, 43-85 years) underwent this procedure. 
Predominantly, gastrojejunostomies with Hot-AXIOS stentTM (n=11; 84.6%) were created, in addition, 
one duodeno-jejunostomy & one jejuno-jejunostomy (7.7% each). 
AXIOS stentTM placement was successful in 12 out of 13 patients (92%); in 2 cases, there were 
complications (15.4%): 
- In 1 patient, the stent was not correctly placed due to a difficult EUS-guided depiction of the 
surrounding structures – AXIOS stentTM was removed & perforation of the gastric wall was closed 
with OTSC. Drainage was finally achieved via an EUS-guided translumenal hepatico-gastrostomy. 
- In a further patient, a second AXIOS stentTM became required because of an initial displacement. 
Clinical success (as characterized by regression of cholestasis) was documented in all patients 
(rate, 100%). 
During follow-up, reinterventions were necessary because of stent occlusion & engraftment into the 



gastric wall. By means of balloon dillatation & placement of plastic prostheses & – during further 
follow-up – of a metal stent, a drainage & GI passage were achieved in both patients (stent-
depending bleeding or infection, not observed). An abdominosurgical intervention was not necessary 
in any case. In 1 case, a minimally invasive endoscopic intervention-guided intrahepatic stone 
extraction & removal of an incrusted dislocated biliary stent were possible. 
Conclusion: In patients with afferent-loop syndrome with palliative intention, EUS-guided GE with an 
AXIOS stentTM can be considered a promising as well as technically feasible & safe approach if 
there are expertise in interventional endoscopy/EUS & adequate “Back-up“ by abdominal surgery. 
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Background 
Difficult biliary cannulation (DBC) according to ESGE guidelines has been reported in 10-15% of 
ERCP. Alternative techniques have been proposed in order to decrease the risk of adverse events 
(AEs). Aim of study was to evaluate the rate of DBC, the management and the rate of AEs in the 
setting of distal malignant biliary obstruction in a single tertiary-care academic center. 
Methods 
Retrospective analysis of a prospectively maintained database of all consecutive patients (pts) with 
distal malignant biliary obstruction that underwent ERCP from September 2014 to October 2017. All 
ERCP were carried out by 2 experienced operators that perform more than 500 ERCP per year. 
Results 
A total of 1634 ERCP were performed in the study period. A total of 256/1634 (15,7%) pts (46.5% 
female) with mean age 71.8 (range 40-100 years) with distal malignant biliary obstruction underwent 
ERCP for biliary drainage. One hundred twenty-nine pts (50%) had DBC. Precut 
sphincterotomy/fistulotomy was performed in 84 pts (33%), DGW technique in 5 (2%), 
transpancreatic biliary sphincterotomy (TBS) in 22 (8%); 7 pts (3%) needed more than one of these 
alternative techniques; 11 pts (4%) with DBC (more than 5 contacts with the papilla whilst attempting 
to cannulate) didn’t require alternative techniques. Papilla was regular in 142 pts (55%), edematous 
in 29 (11%), infiltrated in 27 (11%); a periampullary diverticulum was diagnosed in 10 pts (4%); 4 pts 
(2%) had a Billroth II anatomy; 44 pts (17%) had other papilla anomalies (ampulloma, bulging 
papilla). The common bile duct was dilated in 96% of pts. Failure of biliary cannulation occurred in 
20 pts (8%) requiring further interventional techniques: EUS-guided biliary drainage with placement 
of HOT AXIOS stent in 10 pts, EUS guided rendez-vous transpapillary stent placement in 1, PTBD in 
3, second successfull ERCP after pre-cut in 3; 3 pts were lost at follow up. Biliary stent was 



positioned in 233 (91%) pts (metallic in 157, 61%). Pancreatic stent was positioned in 10 pts (4%). 
AEs occurred in 21/256 pts (8%) overall; 7%(9/127) in pts with non DBC, 9% (12/129) in pts with 
DBC. Major AEs among pts with non DBC were post-ERCP pancreatitis (PEP) (7/127, 5%) and 
cholangitis (1/127, <1%) whereas in pts with DBC were PEP (4/129, 3%, with 1 exitus), bleeding 
(4/129, 3%, with 1 exitus) and perforation (1/129, <1%). 
Conclusions 
Patients with distal malignant biliary obstruction have a high rate (50%) of DBC requiring alternative 
techniques for biliary drainage. In this setting, patients with DBC have a higher but comparable rate 
of severe AEs compared to patients with non DBC. To our knowledge this is the first report in the 
literature that evaluates the rate of DBC in this specific setting in a large group of patients. Further 
prospective multicentric studies are needed to confirm these data. 
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Background: The use of lumen-apposing metal stents (LAMS) for the management of pancreatic 
fluid collections (PFCs) has recently increased significantly. Recent studies reported high clinical 
success rate. However, there has been a concern with occurrence of adverse events (AEs) related 
to this relatively new practice. There is scarce literature on AEs related to the use of LAMS in the 
management of PFCs. Aims: To evaluate the incidence, severity, and management of AEs related 
to the use of LAMS for the drainage of PFCs. 
 
Methods: This is a multicenter, international, retrospective study at 15 multinational centers. All 
patients who underwent LAMS (Axios or Electrocautery enhanced (EC)-AXIOS, BSCI) placement for 
the management of pancreatic pseudocysts (PP) or walled off necrosis (WON) between 03/2013 
and 10/2017 were included. Intraprocedural and post-procedural AE’s were recorded, classified and 
graded according to the ASGE lexicon. 
 
Results: During the study period, a total of 333 patients (female 35.1%, mean age 56yr ± 15.84yr) 
were identified table 1. The mean diameter of PFCs was 113.11± 58.98 mm and were most 
commonly located in the pancreatic body (54.95%). LAMS were placed for the the treatment of PP in 
166 patients and WON in 167 patients. A total of 335 LAMS were used, with 2(0.6%) patients being 
treated with 2 LAMS. A 15mm diameter stent was placed in 225/335(67.2%). EC-LAMS was used in 
303/335(90.4%). Technical success was achieved in 324 (96.7 %) cases with a mean procedural 
time of 32.4min ± 22.95. Clinical success (resolution of PFC) was achieved in 286 (85.9%) patients 
and LAMS were removed after a mean of 59 days (95% CI: 52.9-65.2). AE’s associated with the use 
of LAMS occurred in 89/333(26.6%, 95% CI: 18.9-36.1%) of cases. A total of 98 AEs occurred with 2 
AEs occurring in 9 (2.7%) patients. Characteristics and management of AE’s are listed in table 2. 
Death occurred in 9 cases. The mean time between stent placement and occurrence of AEs was 
22.8 (95% CI:16.6-29.9; range 0-146) days. 
 
Conclusion: Data from this large international study confirm that the use of LAMS stent for 
management of PFCs has excellent technical and clinical success rates. The rate of complications 
including fatal events, however, is not negligible and should be carefully considered before using the 
stent in this clinical setting. Further studies are needed to determine the optimal algorithm for follow-
up of LAMS placement to attempt to minimize AEs. 

Table 1. Demographic data of 333 patients  

Etiologies of acute pancreatitis N Rate 
Gallstone 136 41.8% 
Alcohol 87 26.1% 

Idiopathic 55 16.5% 
Post-Operative 18 5.4% 

Post ERCP Pancreatitis 9 2.7% 
Trauma 9 2.7% 

Autoimmune 2 0.6% 
Others 17 5.1% 



Indication of drainage     
Infection 125 37.5% 

Abdominal pain 107 32.1% 
Gastric outlet obstruction 71 22.3% 

Early satiety 21 6.3% 
Rapid increase in size 5 1.5% 

Jaundice 4 1.2% 

 

Table 2. Characteristics of Adverse Events  

Adverse Events N(98) Rate of 333 patients(95% CIs) 
Bleeding 23 6.9%(95% CI:4.5-9.9) 
Infection 19 5.7%(95% CI:3.5-8.5%) 

Stent migration 18 5.4%(95% CI:3.2-8.4) 
Stent occlusion 14 4.2%(95% CI:2.3-7.0) 

Multi Organ Failure 9 2.7%(95% CI:1.3-4.8%). 
Stent dislodgement 9 2.7% (95% CI: 1.3-4.8%) 

Buried stent syndrome 3 0.9% (95% CI:0.2-2.3%) 
Perforation 1 0.3%(95% CI:0.02-1.3%) 

Others 2 0.6%(95% CI:0.1-1.8%) 
ASGE severity index N(98) Rate of 98 AEs 

Mild 39 39.8% 
Moderate 45 41.8% 
Severe 5 5.1% 
Fatal 9 9.2% 

Management N(98) Rate of 98 AEs 
Conservative treatment 25 25.5% 

Endoscopic stent re-placement 
(pig-tails/LAMS) 15 15.3% 

Endoscopic stent cleaning 11 11.2% 
Endoscopic stent removal 11 11.2% 

Endoscopic hemostasis procedure 8 8.2% 



Endoscopic additional stent insertion  
(pig-tails/LAMS) 7 7.1% 

Interventional Radiology Embolization 5 5.1% 
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Background & Aims: 
Laparoscopic cholecystectomy for cholecystitis is the standard of care . Percutaneous 
cholecystostomy is used in patients deemed unfit for surgery . Endoscopic interventions include 
natural orifice trans-luminal endoscopic surgery (NOTES), per-oral endoscopic trans-papillary 
drainage and endoscopic ultrasound- guided endoluminal gallbladder drainage. 
 
There are a few EUS- specific stents that have shown promise through decreased tissue ingrowth, 
leakage and migration yet ensure drainage through apposition of lumens. Our index case highlights 
one stent but autopsy findings did not demonstrate apposition. 
 
 
Case: 
A 26-year-old female presented with decompensated alcoholic cirrhosis with ascites, abdominal pain 
and hyperbilirubinemia. After a negative serologic evaluation, we requested a magnetic resonance 
cholangiopancreatography (MRCP) which demonstrated multiple gallstones and a mildly thickened 
gallbladder wall. 
We performed an endoscopic ultrasound which confirmed cholelithiasis, gallbladder distention and 
estimated the gall bladder wall thickness to be 2.4 mm. 
We then performed a cholecystoduodenostomy using the AXIOS™ stent and electrocautery 
enhanced delivery system (AXIOS, Boston Scientific, Natick, MA). Within 24 hours, the patient 
showed significant improvement in her abdominal pain. Second-look esophagogastroduodenoscopy 
48 hours after the initial procedure to evaluate post procedural anemia was unrevealing. 
Two weeks after gallbladder drainage her hepatic status worsened and she expired. 
 



We participated in a limited autopsy to evaluate the effect of the stent invivo and reviewed the 
histological properties of the lumen. 
 
Autopsy : 
There was evidence of focal adherence of the gallbladder to the duodenum at the site of stent 
deployment with circumferential serosal formation.Figure 1. 
 
The diameter of the tract was 15 mm which was the diameter of the stent used. 
 
Histology demonstrated gallbladder serosa continuous with the neo-serosa of the tract and there 
was no evidence of significant adhesions. Figure 2. 
 
Discussion: 
The AXIOS™ stent is FDA approved for trans-enteric drainage of pancreatic pseudocysts but 
recently has been used successfully for gallbladder drainage. 
Data describing adherence of the gallbladder to the duodenal wall in human subjects using the 
AXIOS™ stent is limited. 
Animal model studies have shown serosal adhesion of the stomach to gallbladder at 4 weeks. We 
observed serosal formation rather than adhesion after two weeks. 
Studies indicate that adhesions occur after disruption of serosal surfaces and tissue apposition. 
If tissue apposition does not occur, a new serosal surface will be formed similar to cutaneous wound 
healing. 
Trans-luminal stents likely decompress and drain but also are a conduit for serosal formation without 
direct tissue apposition. We refer to this process as “serotropism.” 

 


