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Introduction 
Recent advances in endoscopic techniques have had a dramatic impact on the management of 
Barrett’s esophagus (BE) with early neoplasia, largely supplanting esophagectomy. Although several 
treatment modalities can be employed, including endoscopic resection, ablation, and esophagectomy, 
hybrid approaches incorporating more than one type may be required. Much of the recent data on the 
management of this disease originate from RFA registries which views this disease from only one 
treatment perspective. We sought to investigate the outcomes of dysplastic BE and early neoplasia 
from an unselected population and evaluate the effectiveness of hybrid treatment approaches and the 
role of esophagectomy. 
Methods 
A prospectively entered database of all BE at a North American Referral Centre in a single payer system 
from 2006-16 were reviewed for pts with early neoplasia (dysplasia/intramucosal carcinoma/early 
invasive carcinoma). Demographic, pathologic, treatment, and short and long term outcomes were 
assessed. Treatment modalities employed over this period of time include ablation (RFA), endoscopic 
resection (EMR/ESD), and minimally invasive esophagectomy (MIE). A subset analysis was performed 
on pre/post introduction of RFA in 2011 at our institution. Data is presented as Median (IQR) 
Results: 
1326 pts had confirmed BE during the study period. 181 with early neoplasia were identified with worst 
pathology being LGD(54(30%))/HGD(47(26%))/IMC(19(10%)/pT1-2(61(34%)). Over the study period a 
total of 1195 gastroscopies were performed in these 181 pts including 136 RFAs 77 EMRs, 33 ESDs 
with a median of 8.5(9.5) endoscopies over a follow up period of 4.5 yrs (4.9). 60 pts received RFA 
(LGD 8(13%):HGD 52(87%)) with a median of 3(3) separate sessions. Of these, 30 underwent EMR, 4 
ESD, and 8 EMR+ESD in addition to RFA (figure 1). Eradication of BE and dysplasia was obtained in 
73.7% and 89.5% of pts who underwent RFA, +/- EMR/ESD. Two pts failed RFA – 1 persistent HGD 
and 1 progression to invasive cancer. There were a total of 36 MIE in the cohort, 15 prior to the 
introduction of RFA at our institution (2011) and 21 after. For the 21 MIE performed after RFA, reasons 
included ultra-long BE (13.5cm(3.5)) with multifocal HGD (4(19%)) positive margin for invasive cancer 
after EMR/ESD (9 (42%)), overstaging (uT1b/2) on EUS (4(19%)), pt patient preference (2(10%)), and 
failed RFA (2(10%)). 
Conclusion 
In this unselected population of patients with BE and early neoplasia, the majority of cases can be 
managed endoscopically, although hybrid approaches with EMR or ESD may be required for 
associated nodular high grade dysplasia or invasive cancer. However, even in the era of endoscopic 



therapies, esophageal sparing endoscopic approaches have a limit and esophagectomy should remain 
in the treatment armamentarium of this disease. 
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Background and Aim 
Little is known about the long-term outcomes of endoscopic resection (ER) in patients with esophageal 
adenocarcinoma (EA). In addition, the occurrence of metachronous EA after ER also remains unclear. 
The aim of this study was to clarify the long-term outcomes in Japanese patients with EA after ER, 
including those with esophagogastric junction cancer. 
Patients and Methods 
We retrospectively studied patients who underwent ER for EA at 13 referral institutions in Japan 
between 2000 and 2011. The patients were classified into two groups based on the risk of metastasis 
by histological features. Low risk was defined as mucosal cancer without lymphovascular involvement 
(LVI) and without a poorly-differentiated component, or submucosal cancer (1–500 µm) without LVI, 
without a poorly-differentiated component, and measuring ≤30 mm. High risk was defined as a lesion 
that did not meet the low-risk criteria. Records for all patients were extracted from a database and 
retrospectively reviewed. We investigated the following outcomes: local recurrence, nodal and distant 
metastasis, 5-year overall survival rate, 5-year disease-specific survival rate, and 5-year cumulative 
incidence of metachronous EA. 
Results 
A total of 372 patients with 374 EAs undergoing ER (endoscopic mucosal resection [EMR]: 51, 
endoscopic submucosal dissection [ESD]: 321) were enrolled in this study. The median follow-up period 
was 6.6 years with 5-year follow-up being available in 77.7% of patients. Of these, 277 patients were 
classified in the low-risk group, and 95 were in the high-risk group. In the low-risk group, local 
recurrence occurred in 3 patients (post-EMR: 2, post-ESD: 1), and no metastasis was seen with or 
without any additional treatment. In the high-risk group with additional treatment, metastasis occurred 
in 6 patients (nodal: 2, distant: 2, and both: 2), and 3 died of EA. In the high-risk group without 
additional treatment, local recurrence occurred in 4 patients (post-EMR: 4), metastasis occurred in 3 



(nodal: 2, distant: 1), and 3 died of EA. The 5-year overall survival rates in the low-risk group, the high-
risk group without additional treatment, and the high-risk group with additional treatment were 93.9%, 
77.7%, and 81.6%, respectively. The 5-year disease-specific survival rates in each group were 100%, 
94.4%, and 92.8%, respectively. The cumulative incidence of metachronous EA in 316 patients without 
additional treatment was 2.3% after a median follow-up period of 5 years. The 5-year cumulative 
incidences of metachronous EA in cases with non-Barrett’s esophagus (BE), short-segment BE, and 
long-segment BE were 1.6%, 1.7%, and 10.1%, respectively (P=0.15). 
Conclusion 
Favorable long-term outcomes with ER were observed in patients with EA who met the low-risk criteria. 
Careful surveillance endoscopy should be performed in patients with long-segment BE. 
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Background: Endoscopic submucosal dissection (ESD) is a widely used method to treat (pre-) 
cancerous lesions originating from the gastrointestinal mucosa in Asia. Experience from the western 
world is limited. A learning curve analysis based on a western patient population is of great value to 
facilitate development of training programs. 
Methods: Consecutive patients undergoing endoscopic dissection in a large US referral center by a 
single operator were analyzed. Dissection speed (DS) was defined as the specimen size divided by 
dissection time. The impact of variables (e.g, prior resection or lesion location) on DS was analyzed with 
the logistic regression model. Case number needed to achieve technique mastery (high speed, en bloc 
resection and R0 resection) and avoid adverse events (either bleeding or perforation) was visually 
estimated through the cumulative sum (CUSUM) curve. 
Results: 460 patients underwent endoscopic dissection for 540 lesions between 2009.10 and 2017.8, 
including 449 mucosal lesions and 91 submucosal lesions. There were 46 esophageal, 56 stomach, 24 
duodenum, 278 colon and 45 rectum mucosal lesions. Pathology showed 95 carcinomas (squamous 
cell or adenocarcinoma), 346 premalignant lesions (adenoma, squamous cell dysplasia, hyperplastic 
polyp etc.) and 8 others. Case number (odds ratio, OR=1.01, p<0.01) and benign pathology (OR=4.14, 
p=0.037) were found to be related to high DS for mucosal lesions. Compared to esophageal mucosal 
lesions, duodenum (OR=0.02, p< 0.01) and colonic lesions (OR=0.05, p=0.01) were related to low DS. 
Judged by the CUSUM curve, a total of 170 dissections were needed to achieve mastery for 



esophageal mucosal lesion, 160 for stomach lesion, 280 for colon lesions and 70 for rectal lesions 
(Figure 1). In a real world situation (mixed lesion location, either mucosal or submucosal, with or without 
prior resection), 260-280 cases were needed to reach performance maturity for high dissection speed, 
en bloc resection and R0 resection (Figure 2). The median DS for mucosal lesion in the first, second, 
and third phase (each containing 180 dissections) of the series was 4.6, 6.5, and 9.6 cm2/Hr, 
respectively. There were 26 micro-perforations and 24 bleedings and no trend was seen regarding 
frequency of their occurrence. 
Conclusion: ESD is a challenging procedure with a long learning curve. Esophageal, gastric and rectal 
lesions are easier than duodenal or colonic lesions. Performance in terms of dissection speed, en bloc 
resection and R0 resection continues to improve over the course of almost 300 cases. 
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INTRODUCTION: 
Submucosal esophageal and gastric lesions can be removed endoscopically using advanced 
endoscopic techniques. Submucosal Tunneling for endoscopic resection (STER) involves tunneling 
within the submucosa surrounding the lesion in order to complete en-bloc resection; Endoscopic full-
thickness resection involves removal of the lesion by creating a full-thickness defect that is closed after 
en-bloc removal. An alternative technique involves laparoscopy-assisted endoscopic submucosal 
dissection (lap-ESD) where the lesion is partially resected endoscopically using ESD technique and then 
fully removed via laparoscopic surgery. In this study, we aim to compare the endoscopic techniques of 
STER and EFTR with lap-ESD. 
 
METHODS: 
Consecutive patients who underwent resection for submucosal gastric or esophageal lesions from 7 
tertiary care centers were included in a retrospective and prospective registry from 2012 to 2017. 
Demographics, procedure info, resection size, adverse events and follow up data were collected. One 
way ANOVA and Chi square were conducted. 
 
RESULTS: 
61 patients were included (44%M, mean age 55 ): STER n=14, EFTR n=21, Lap-ESD n=26. The 
majority of lesions were in the stomach (n=55), 6 patients had esophageal lesions (all in STER group). 
There was no significant difference in the size of the resected lesion amongst groups. 
 
The lap-ESD group procedure time and total hospital stay was significantly higher than compared to 
both STER and EFTR (p < .00001.). There was no significant difference in adverse events seen in the 
lap-ESD group compared to both STER and EFTR. Clear margins were obtained in a higher percentage 
of lap-ESD patients, but this was not statistically significant. Mean follow-up time was at least 13 
months in all groups with no recurrences in any of the groups (See Table). 
 
CONCLUSION: 
STER and EFTR are efficacious with similar rate of adverse events, shorter procedure time, and shorter 



hospital stay compared with surgical-assisted resection. Endoscopic techniques were associated with a 
lower rate of clear margins, but no difference in recurrence on over 1 year follow-up. Additional studies 
are needed. 

STER vs EFTR vs Laparoscopic assisted resection (N=61)  

Characteristics         

  STER (N = 
14) EFTR (N=21) Laparoscopic assisted 

resection (N=26)   

Gender- Male 8 (57%) 8 (38%) 11 (42%) NS 

Histopathology 
Leiomyoma 

GIST 
Other Benign Tumor 

Other 

2 
1 

10 
1 

1 
9 
5 
6 

6 
17 
- 
3 

  

Lesion Location 
Upper esophagus  
Lower esophagus  

GEJ 
Fundus 
Body 

Antrum 

1 
3 
2 
2 
3 
3 

- 
- 
- 

13 
2 
5 

- 
- 
1 
17 
7 
1 

  

Size on Resection 21 mm (STD 
10.6 mm) 

24.7 mm 
(STD 13.4 

mm) 
25.2 mm (STD 12.6) NS 

Procedure Time (mins) 96.8 (STD 
43) 

91.7 (STD 
45.7) 103.44 (STD49.6) p-value is 

.000078 

Adverse Events 
Perforation 
Bleeding 

Hemoperitoneum 
Vagus nerve damage 

3 (21%) 
1 
2 
- 
- 

4 (19%) 
1 
2 
1 
- 

5 (19%) 
0 
2 
2 
1 

NS 

Clear margins on 
endoscopic resection 10/14 (71%) 20/21 (95%) 26/26 (100%) NS 

Total Hospital Stay (days) 2.32 (STD 
2.77) 2.2 (STD 2.7) 3 (STD 2.9) < .00001. 

          



Total FUP Duration 14.8 months 14.1 months 13 months NS 
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Background & Aim: There is limited experience of endoscopic submucosal dissection (ESD) for 
resection of colorectal lesions in the West and outcome data tends to be worse than that reported from 
Japanese centres. We report the outcomes of ESD in a single, tertiary UK referral centre. 
Methods: A prospective database was analyzed including 129 consecutive patients (mean age: 
66.6±12.6 years, 62.6% males) with 131 colorectal neoplasms resected by ESD between 3/2012 and 
4/2017. Two experienced colonoscopists performed all procedures. 
Results: The median (IQR) lesion size was 4cm (2-5), 63 (48.1%) lesions were granular-type laterally 
spreading tumors (LST-G), and 107 (81.7%) were located in the rectum. In 27 (20.6%) cases a flexible 
endosurgical platform was used to assist ESD of complex rectal polyps [median(IQR) size: 6cm (5-8)] by 
dynamic trans-anal retraction (Trans-Anal Submucosal Endoscopic Resection; TASER). Histology 
showed low-grade adenoma/dysplasia in 69 (52.7%), high-grade adenoma/dysplasia in 38 (29%), T1 
cancer (<1000μm) in 15 (11.4%), and T1 cancer (≥1000μm) in 9 (6.9%) lesions. The en bloc, 
histological complete and curative (R0) resection rates were 98.5%, 84.7% and 80.9% respectively. 
Two (1.6%) cases of delayed bleeding occurred, without transfusion/re-intervention requirement. 
Perforation occurred in 2 (1.6%) cases: one was recognized and treated intraoperatively with endoclips; 
the other one was followed up and managed conservatively. Forty-eight (36.6%) patients were electively 
admitted to hospital post procedure, for a median duration of 1 day (range 1-5). Thirteen patients 
(9.2%), at risk of lymph node metastasis, underwent additional radical surgery. Eighty-six (65.6%) ESD 
cases had endoscopic follow-up data over a median duration of 12.1 months (range 3-51.3). The 
overall local recurrence rate was 3.1%. This was lower in cases with en bloc compared with piecemeal 
resection (3.6% vs 50%, p=0.09), in cases with histologic complete compared with histologic 
incomplete resection (2.6% vs 25%, p=0.04), and in cases with R0 compared with non-R0 resection 
(2.6% vs 22.2%, p=0.05). After a median follow up of 15.5 months (range: 3-55.8), the overall and 
disease-specific survival in the study population was 98.5% and 100%, respectively. 
Conclusions: The current study demonstrates favorable clinical outcomes of selected colorectal ESD in 



a Western endoscopy setting, comparable to those reported in Asian series. Further studies addressing 
the cost-effectiveness of ESD and comparing its long-term outcome with endoscopic mucosal 
resection in the West are needed. 
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Introduction: Multiple evidence-based guidelines have been produced recently to address the question 
of how best to perform colonoscopic polypectomy. We aimed to assess the adherence to these 
guidelines in 7 countries using an online survey, comparing responses to the standards presented in the 
2017 ESGE Colorectal polypectomy guideline1. 
 
Methods: An institutional review board approved online survey was distributed to the members the 
gastroenterological and surgical societies of 7 countries via email during July 2017. The survey 
presented images of colorectal polyps and their colonic location and asked for the polypectomy 
technique respondents would use in their daily practice. A reminder email was sent after two weeks and 
the survey closed after 4 weeks. 
 
Results: 772 endoscopic practitioners responded to the survey. 707 (91.6%) fully completed the survey 
and their data was analysed. 162, 155, 131, 102, 60, 53 and 45 respondents were from Australia, 
USA, UK, Belgium, Canada, Israel and New Zealand respectively. 625/707 (88.8%) were physicians, 
9.9% were surgeons and 1.3% were nurse endoscopists. Respondents had a median endoscopy 
practice duration of 18 years (IQR 10-27). 
 
Of two images of <10 mm right sided colonic polyps presented, 51.1% of respondents suggested they 
would perform cold snare polypectomy in line with guidance. 11.2%, however, suggested cold biopsy 
forceps and 37.7% suggested endoscopic mucosal resection (EMR) / hot snare polypectomy. Of two 
large 20 and 45mm transverse colon LSLs with no endoscopic evidence of SMIC, 80.9% suggested 



EMR, undertaken themselves (48.3%) or referred (32.6%) to another practitioner in line with guidance. 
13% would have biopsied the 45mm lesion prior to referral. 9% suggested they would refer these 
lesions directly to a surgeon. Regarding an image of a large 80mm sigmoid lesion with an 
endoscopically visible demarcated area consistent with deep submucosal invasive cancer, 51.6% said 
they would refer to a surgeon in line with guidance whereas 27% suggested they would attempt EMR, 
1.4% ESD and the remainder refer the case to another endoscopic practitioner (Figure 1). 
 
Comparing the adherence to guidelines throughout all questions, surgeons (50%) were less adherent 
than physicians (65%), P = <.001, consultants (63%) similar to trainees (67%), P = .122 and those who 
had undertaken an interventional endoscopy fellowship (63%) similar those who had not (64%), P = 
.450. 
 
Conclusion: These data demonstrate encouraging adherence to international guidelines. The work of 
international endoscopy societies should focus on encouraging the use of and promoting training in 
cold snare polypectomy for diminutive polypectomy and techniques for endoscopic imaging of large 
colorectal polyps. 
 
References: 1 Ferlitsch M, Moss A, Hassan C, et al. Endoscopy. 2017 Mar 1;49(03):270-97. 
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Introduction: Endoscopic mucosal resection (EMR) is an essential component of Endoscopic 
Eradication Therapy (EET) for Barrett’s neoplasia, however, it is generally reserved for raised, nodular, or 
ulcerated lesions. There is some evidence that optical chromoendoscopy such as narrow banding 
imaging (NBI) is helpful in increasing neoplasia detection by identifying flat lesions not easily visualized 
on white light endoscopy (WLE). Regardless, optical chromoendoscopy is not routinely utilized when 
performing surveillance endoscopy. We hypothesized that the use of NBI would increase detection of 
flat visible lesions that ultimately harbor neoplasia. 
 
Aim: To determine impact of NBI on the detection of visible lesions and neoplasia in a large multi-center 
cohort of patients with Barrett’s esophagus associated neoplasia (BE-AN) 
 
Methods: 
We performed a multicenter retrospective study involving four tertiary care medical centers (The TREAT-
BE Consortium). An existing database of over 2000 patients was reviewed and patients with BE who 
underwent EMR followed RFA were included. Data extracted includes: baseline demographics, 
procedural characteristics, histology, and outcomes data. Referral endoscopy reports were reviewed to 
identify rates of visible lesion detection prior to referral for EET. Data was analyzed using chi square and 
student’s test for between groups comparisons. 
 
Results: 
We identified 508 patients that underwent 720 EMR procedures. Full procedure reports were available 
for both the index EET procedure (at tertiary care medical center) and the referral endoscopy in 372 
patients. NBI was documented as used in 352 (48.9%) procedures for patients undergoing EET. Of the 
372 patients for whom complete data was available, visible lesions were identified in 75% (n=279) 
during the index EET procedure but only in 37% (n=139) during the referral endoscopy. In addition, 
utilization of NBI was significantly greater during EET when compared to the referral endoscopy (53.0% 
vs. 3.8%, p<0.001). In 11% of cases, EMR was performed for lesions only identified by NBI but not 
WLE. In these cases, HGD or adenocarcinoma was identified in 5.4% (n=18) in the final EMR pathology. 
 
Discussion: 



The use of optical chromo endoscopy significantly increases the yield of visible lesion and neoplasia 
detection in patients undergoing EET. All identified visible lesions should undergo endoscopic mucosal 
resection. The failure to identify flat visible lesions may result in improper use of ablation and ultimately 
sub squamous neoplasia. As such, optical chromoendoscopy should be routinely utilized during 
endoscopy performed for patients with Barrett’s esophagus 

Correlation between EMR histopathology and Visible Lesion Identification on High-Definition White Light 
Endoscopy and Narrow Band Imaging  

Histology Visible WLE 
only (n=10) 

Visible NBI 
only (n=37) 

Visible WLE 
and NBI 
(n=248) 

No visible 
lesion present 

(n=40) 
Total 

(N=335) 

No IM, n (%) 0 9 (22.5) 22 (55.0) 9 (22.5) 40 

IM, n (%) 2 (3.5) 6 (10.5) 35 (61.4) 14 (24.6) 57 

LGD/indeterminate, n 
(%) 4 (11.4) 4 (11.4) 26 (74.3) 1 (2.9) 35 

HGD, n (%) 2 (2.0) 12 (12.1) 73 (73.7) 12 (12.1) 99 

Cancer - mucosal, n 
(%) 2 (2.6) 5 (6.5) 69 (89.6) 1 (1.3) 77 

Cancer - submucosal, 
n (%) 0 1 (2.7) 14 (5.7) 2 (5.0) 17 

Cancer - other, n (%) 0 0 4 (100) 0 4 

unknown, n (%) 0 0 5 (83.3) 1 (16.7) 6 
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Introduction 
The incidence of esophageal adenocarcinoma (EAC) is increasing. Most patients present at a 
symptomatic and incurable stage, and overall 5-yr survival of <20% is poor. Barrett’s esophagus (BE) is 
the most important risk factor for EAC. Patients known with BE are thus endoscopically surveyed to 
detect EAC at a curable stage. Aim was to assess risk of neoplastic progression in BE and to identify 
endoscopic and clinical factors associated with increased risk of neoplastic progression. 
 
Methods 
This is a prospective multicenter cohort study initiated in 2003, in six community-based hospitals in the 
Netherlands. Patients with BE identified via the Dutch pathology registry and any newly diagnosed BE 
patients, were asked consent to enter a prospective surveillance program. Patients were excluded if 
they did not have biopsy confirmed intestinal metaplasia, if they had a history of EAC or prevalence of 
EAC or high-grade dysplasia (HGD) (i.e. present at or <6 months of baseline endoscopy). This study 
was coordinated by a tertiary referral center, with two research nurses who scheduled and attended 
surveillance endoscopies to ensure adherence to guidelines. At each center, all endoscopies were 
performed by a dedicated endoscopist. Patients completed questionnaires with demographic and 
clinical data at each endoscopy. If patients had surveillance prior to inclusion, endoscopic and 
histological data were collected retrospectively. Endpoint of the study was histological progression to 
HGD/EAC during follow-up. Univariate regression was used to identify predictors of progression. 
 
Results 
Follow-up was closed July 2017. In total 986 eligible patients were included for analysis (727 men, 
median age 58 years, median BE length C1M3). During a total follow-up of 8643 patient years, 68/986 
(6.9%) patients developed HGD (n=27) or EAC (n=41) during surveillance, leading to an annual risk of 
neoplastic progression of 0.79% per patient year. Median surveillance time was 7.9 yrs for non-
progressors and 7.7 yrs for progressors. In univariate analyses, increasing age at baseline endoscopy 
(yrs) (HR 1.07, 95% CI 1.04-1.10), longer BE length (cm) (HR 1.17, 95% CI 1.12-1.24) and low-grade 



dysplasia at baseline (HR 2.33, 95% CI 1.27-4.29) were statistically significant predictors. No increased 
progression risk was found for sex, BMI and smoking. 
 
Conclusion 
During median follow-up of more than 7 years, we found an annual risk of progression to HGD/EAC of 
0.79% per patient year. With its long-term follow-up, prospective, multicenter, community-based design 
without referral bias, strict adherence to guidelines and optimal surveillance context, this study is unique 
in its kind. Barrett length and low-grade dysplasia at baseline were associated with increased risk of 
neoplastic progression. These factors may be used to tailor surveillance in BE patients. 
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Background: Endoscopic surveillance remains the standard of care for dysplasia detection in patients 
with Barrett’s esophagus. Despite rigorous societal guidelines, there is considerable variation in 
surveillance patterns and adherence to these recommendations. 
Aim: Our aim was to conduct a retrospective comparative study of adherence patterns of expert 
esophagologists and general gastroenterologists in a tertiary academic center. 
Methods: All patients who underwent endoscopy with a pathologic diagnosis of Barrett’s esophagus 
between 2010-2017 were identified using the Northwestern Enterprise Data Warehouse. Baseline 
demographics, endoscopic findings, pathology, and recommendations were collected. The primary 
outcome was comparison of adherence to surveillance guidelines and endoscopic metrics using the 
2012 AGA guidelines and recent quality metric guidelines between 1) expert esophagologists (EE) and 
general gastroenterologists and 2) academic (AC) and non-academic gastroenterologists. Secondary 
outcomes were rate of progression to dysplasia/cancer and predictors of adherence. Statistical 
significance was determined by chi-square and student’s t-test and regression analysis was done using 
ANOVA. 
Results: 397 index endoscopies (iEGD) were identified (defined as first point of diagnosis). Of these, 
58.7% were AC and 41.3% were non-AC (N=397). 33.3% were EE and 66.7% non-EE (N=397) 
(Table1). Complete documentation of landmarks was significantly higher in AC and EE compared with 
their counterparts (AC 35.6% vs non-AC: 17.7%, p=0.0003; EE: 40.9% vs non-EE: 21.9%, p<0.0001). 



Documentation of Prague classification was significantly higher in AC physicians than non-AC (AC 
47.2% vs non-AC 32.9%, p=0.0052), but not significant between EE and non-EE. Adherence to Seattle 
biopsy protocol and documentation of NBI was not statistically significant between groups. 51.5% 
(N=375) of patients were adherent with follow-up endoscopies with no statistical significance between 
subgroups of physicians. A total of 72.9% (N=225) of recommendations given by endoscopists were 
adherent to guidelines with no significant difference between EE and non-EE. The overall rate of 
progression to dysplasia or cancer was 4.7% with no significant difference between physician 
subgroups. 
Conclusions:  
Despite extensive guidelines and proposed quality metrics for endoscopy in patients with Barrett’s 
esophagus, documentation of landmarks, Prague Classification, and Seattle biopsy protocol are rarely 
documented by expert and non-expert endoscopists. Furthermore, a significant proportion of academic 
and expert physicians fail to provide surveillance recommendations per current societal guidelines. 
Further training and educational initiatives are needed. 

Endoscopist Demographics  

N=397 Number of Endoscopies Percentage 

Practice Type     

Academic 233 58.7 

Non-academic 164 41.3 

Esophageal expertise     

Expert esophagologist 132 33.3 

General gastroenterologist 265 66.7 

Landmark Documentation     

Complete 112 28.2 

Partial 163 41.1 

Not documented 122 30.7 

Prague Classification     

Documented 164 41.3 

Not documented 233 58.7 

Seattle Biopsy protocol     



Performed 160 40.3 

Not performed 14 3.5 

Not documented 223 56.2 

NBI Documentation     

Yes 14 3.5 

No 383 96.5 

Recommendation (N=233)     

Given 225 96.7 

Not given 8 3.3 

Recommendation (N=225)     

Adherent to guidelines 164 72.9 

Non-adherent to guidelines 61 27.1 
 
a Recommendations not available to review for 164 endoscopies. b Of the recommendations given, 
analysis was done as to adherence. 
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Background: Multimodality EET including EMR for all visible lesions (no matter how subtle) followed by 
ablation is the standard of care for treatment of Barrett’s Esophagus associated neoplasia (BE-AN). 
Following resection of visible lesions, ablation of the remaining disease is essential to achieve durable 
eradication of intestinal metaplasia. Despite these recommendations, outcomes data in large volume 
multicenter cohorts evaluating effectiveness, durability, and adverse events of multimodality EET are 
limited. 
 
Aims: To identify effectiveness, as defined by the rate of complete eradication of dysplasia (CE-D) and 
metaplasia (CE-IM), durability as defined by rates of recurrence of metaplasia (R-IM) and dysplasia (R-
D), and safety as defined by adverse events, in a large multicenter cohort of patients with BE who 
underwent multimodality EET for BE-AN. 
 
Methods: We performed a multicenter retrospective study involving four tertiary care medical centers 
(The TREAT-BE Consortium). An existing database of over 2000 patients was reviewed and patients 
with BE who underwent EMR followed by RFA were included. Data extracted includes: baseline 
demographics, procedural characteristics, histology, and outcomes data. Multivariate analysis was 
performed to identify predictors of CE-IM, CE-D, R-IM, and R-D. 
 
Results: A total of 508 patients with a mean follow up of 5.6 ± 2.9 years were identified and underwent 
a total of 720 EMR procedures (Table1). The majority of patients were Caucasian (86.0%) and male 
(82.2%) with 71.1% patients referred for histology of high-grade dysplasia or intramucosal cancer. CE-
IM was achieved in 94.1% (n=319), with 169 patients still undergoing treatment. The rate of CE-D in this 
cohort was 96.5% (n=365) with 130 patients still undergoing treatment. The mean number of EET 
sessions required to reach CE-IM was 3.3 ± 2.6. The rates of R-IM and R-D were 15.1% (n=65) and 
8.1% (n=34), respectively. The most common adverse events were minor bleeding (16.6%) and 
esophageal strictures (8.3%). Multivariate analysis identified no significant predictors of CE-IM, CE-D, R-
IM, and R-D. 
 
Conclusions: Multimodality EET is safe, effective, and durable for treatment of BE-AN. These data 



validate the current standard of care of endoscopic resection for visible lesions followed by ablative 
therapy as supported by published guidelines and proposed quality metrics. 

Baseline demographics and procedural characteristics for patients undergoing EET for Barrett’s 
associated neoplasia  

    % (n/N) 

Race 

African American 0.4% (2/503) 

Asian 0.8% (4/503) 

Caucasian 86.0% (430/503) 

Hispanic 3.0% (15/503) 

Other 10.0% (5/503) 

Unknown 8.8% (44/503) 

Surgical history 
Fundoplication 7.7% (37/483) 

Esophagectomy 1.7% (8/482) 

Medications 
H2 blocker 6.3% (29/463) 

PPI 91.4% (436/477) 

Endoscopic resection 

Band 60.8% (438/720) 

Cap 52.2% (376/720) 

Multiple techniques 48.1% (346/720) 

EMR pathology 

No IM 10.9% (77/706) 

IM 17.4% (123/706) 

LGD 11.2% (79/706) 

HGD 31.0% (219/706) 

Cancer - mucosal 21.7% (153/706) 

Cancer - submucosal 6.8% (48/706) 



Cancer - other 1.0% (7/706) 

Adverse events 

Minor bleeding 16.6% (119/715) 

Stricture 8.2% (59/715) 

Perforation 1.1% (8/715) 

Total 23.3% (167/715) 

      
 
 

Effectiveness and Durability of Multimodality EET in patients with Barrett’s associated neoplasia  

  % (n/N) 

CE-IM 94.1% (319/329) 

CE-D 96.5% (358/371) 

R-IM 15.1% (65/430) 

R-D 8.1% (34/419) 
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Introduction: Following endoscopic eradication therapy (EET) for Barrett’s esophagus (BE), patients are 
at risk of recurrence necessitating routine surveillance. The mechanisms leading to recurrence are 
incompletely understood, but evidence suggests that persistent reflux increases the risk. 
 
Aim: To assess if poorly controlled reflux leads to early histologic changes in the neosquamous 
epithelium that may help identify patients with inadequate anti-reflux therapy. 
 
Methods: Patients with BE undergoing EET (endoscopic mucosal resection and/or radiofrequency 
ablation) at a single tertiary care center between 2008 and 2014 were identified and included if they had 
24hr pH-impedance testing during their treatment period. Per protocol, all patients were prescribed 
twice-daily proton-pump inhibitor therapy. Following complete eradication of BE, patients entered a 
surveillance program including biopsies of the squamocolumnar junction and neosquamous epithelium. 
Hematoxylin and eosin-stained sections from biopsies were scored blindly by an expert gastrointestinal 
pathologist for criteria reflective of ongoing reflux (Table 1). A composite histologic score was calculated 
using these criteria (Table 1). All data were analyzed using the student’s t-test to identify predictors of 
abnormal reflux. 
 
Results: 221 patients underwent EET during the study period. Of these, 42 underwent pH-impedance 
testing due to concern for poorly controlled reflux and 12 (28.6%) had abnormal results (esophageal pH 
<4 >6% of the study and/or >70 total reflux events). Baseline demographics were not significantly 
different for mean BMI (29.5 (4.9) vs. 30.5 (5.2), p=0.59), mean BE length (4.7cm (3.2) vs. 4.3 cm (3.4), 
p=0.49), median number of RFA sessions (2 (2-3) vs. 3 (2-4), p=0.59), percent undergoing EMR (53% 
vs. 42%, p=0.50), or percentage of patients with a hiatal hernia (90% vs. 91%, p=0.49) for patients with 
normal vs. abnormal pH-Impedance testing respectively. Those with abnormal testing had greater 
mean scores for all histologic criteria evaluated. Furthermore, they had significantly greater scores for 
dilated intercellular spaces (1.8 vs. 1.3, p=0.007) and composite histologic score (6.1 vs. 4.3, p= 0.002) 
(Table 2). The recurrence rate of IM in this cohort was greater than the overall rate during the study 
period (16.7% vs. 4.8%, p=0.025). 
 
Conclusion: Following EET, the neosquamous epithelium in patients with poorly controlled reflux had 
worse composite histologic scores, indicative of reflux injury, than did those with well-controlled reflux. 
These findings suggest that a composite histologic score when applied to Barrett’s surveillance 
biopsies, can be used to identify patients with poorly controlled reflux and potentially a greater likelihood 



of disease recurrence after EET. 
 
Supported by 2017 Digestive Health Foundation Grant, Northwestern Medicine 

Histologic criteria and composite scoring system  

Histologic criteria Score Definition 

Eosinophil infiltration 

    

0 none 

1 scattered or focal 

2 diffuse or multifocal 

Dilated intercellular spaces 

    

0 none 

0.5 intercellular spaces seen at 40x; focal 

1 intercellular spaces seen at 40x; diffuse 

1.5 intercellular spaces seen at 10x; focal 

2 intercellular spaces seen at 10x; diffuse 

Parakaratosis 

    

0 absent 

2 present 

Ballooning degeneration 

    

0 none 

1 focal 

2 extensive 

Basal cell hyperplasia 

    

0 <15% of total thickness 

1 15-33% of total thickness 



1.5 33-66% of total thickness 

2 >66% of total thickness 

Columnar differentiation 

    

0 no columnar mucosa present 

2 columnar mucosa adjacent to squamous 

Ulceration/erosion 

    

0 absent 

1 present 

Composite score /13 total 
 
 

Histologic predictors of abnormal pH-Impedance in neosquamous epithelium  

Pathology Normal pH-impedance 
testing 

Abnormal pH-impedance 
testing   

  N = 30 N = 12 p-
value 

Eosinophil infiltration 0.1 0.2 0.558 

Dilated intercellular 
spaces 1.3 1.8 0.007 

Parakaratosis 1.3 1.4 0.797 

Ballooning degeneration 0.8 0.9 0.495 

Columnar differentiation 0.2 0.8 0.087 

Basal cell hyperplasia 0.5 0.9 0.165 

Ulcer/erosion 0 0.2 0.166 

Composite histologic 
score 4.3 6.1 0.002 
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Background: 
Management of antiplatelet (AP) and anticoagulant (AC) agents before and after endoscopic procedures 
is a common dilemma. Failure to resume AP/AC agents is associated with increased cardiovascular, 
neurologic, and thromboembolic events. While recent ASGE guidelines recommend that AP/AC should 
be reinitiated after endoscopy, it is unclear how often endoscopists formally document AP/AC 
resumption recommendations and the impact on adverse events (AE). 
Aim: To determine the rate of documentation for resumption of AP/AC medication after routine 
endoscopy and the associated AE risk rate. 
Methods: 
We retrospectively identified all patients who underwent endoscopy during a five-year period (1/2012-
12/2016) at a single academic medical center. Patients were included if they were on AP and/or AC 



therapy including novel oral anticoagulants. Data was extracted from the Northwestern Enterprise Data 
Warehouse to include: demographic and provider information, procedures performed, post procedure 
recommendations (documented in the endoscopy report), and delayed AE. Patients on aspirin (ASA) 
alone were analyzed separately. Delayed AE after endoscopy were identified by reviewing 
documentation during patient visits up to 12 months after the endoscopy. 
Results: 
A total of 9094 procedures were performed during the study period, in 6165 unique patients taking 
AP/AC therapy (Table 1). Of these, 67% (n=6052) were performed on patients taking ASA only while 
33% (3042) were performed in patients taking an alternative AP/AC agent with or without ASA (Table 1). 
The majority (92%) of cases were performed using moderate sedation. Immediate procedure-related 
(AE) were documented in 0.17% (n= 16). Recommendations regarding resumption of AP/AC 
medications were documented in 11.7 % (n=1066) of all procedures, and in 21.5% (n=2388) of 
procedures performed in patients taking a non-ASA AC/AP. However, recommendations were made 
more often after publication of the ASGE guideline in 2015 (OR 1.27, CI 1.01-1.59), in patients 
undergoing polypectomy (OR 4.29, CI 3.54-5.20) or hemostasis (OR 3.19, CI 2.37-4.28), and when a 
fellow was present for the procedure (OR 1.72, CI 1.43-2.06) (Table 2). The overall delayed adverse 
event rate after endoscopy was 16% (n=1423). The majority of AE (81%) occurred in patients without 
documented AP/AC recommendations. 
Conclusion:  
Despite a significant rate of adverse events when antithrombotic medications are withheld, 
recommendations for resumption of therapy are not frequently documented after endoscopic 
procedures. Ultimately, the responsibility falls on the endoscopist to ensure this recommendation is 
communicated clearly to the patient and documented in the medical record. Quality improvement 
projects with the aim of increasing appropriate documentation are needed. 
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Background: Detection of subtle recurrences after colorectal endoscopic mucosal resection (EMR) is 
challenging. High definition colonoscopy with narrow band imaging (NBI) in combination with a near-
focus, providing sharp focus within 2-6mm from the colonic mucosa, may help to differentiate residual 
neoplasia from granular tissue. This could potentially reduce the need for pathologic assessment during 
EMR follow-up and correctly guide immediate treatment decisions. We aimed to evaluate the diagnostic 
accuracy of high-definition white light and NBI with and without near-focus in the optical detection of 
residual neoplasia after EMR in real-time. 
Methods: In this prospective observational study (NCT# 02668198) consecutive patients undergoing 
follow-up colonoscopy after a previous EMR of a ≥20mm colorectal neoplasia were included. 
Endoscopists predicted, in real time, the presence of recurrence and their level of confidence (high or 
low) based on visual assessment of the previous EMR site sequentially with the following four modalities 
1) high-definition white light colonoscopy without and 2) with near-focus, and 3) NBI without and 4) with 
near-focus. Each EMR-site was biopsied or resected as a reference standard, and a pathologist blinded 
to the endoscopist’s optical predictions assessed the histology. Negative predictive value (NPV), 
positive predictive value (PPV), sensitivity, specificity and diagnostic accuracy including 95% confidence 
intervals were calculated for all diagnostic modalities for the real-time assessment. 
Results: A total of 230 patients (males: n=118 [51%], median age: 65 [range: 38-96] years) with 254 
EMR-scar sites were included, with a median follow-up of 7 (range: 1-70) months. The prevalence of 
residual neoplasia was 24%. Diagnostic values at real-time for all EMR-scar sites, for the sites that were 
assessed for the first time and for sites assessed for a ≥second time (when the first surveillance 
colonoscopy was negative) assessed with high confidence are summarized separately in Table1 and 2. 
The accuracy was higher when a high confidence diagnosis could be made, and high confidence 
diagnoses were more common with NF NBI (p=0.04). For high confidence NF NBI, NPV was 100%, 
potentially eliminating the need for biopsy in this setting. Accuracy at 2nd follow was especially high with 
100% accuracy for all high confidence modalities, perhaps due to clear declaration of lesion state at 
long term follow up. 
Conclusion: Results from this study suggest high NPV and good diagnostic accuracy for all four 
imaging modalities, especially an extremely high, 100% NPV with NBI with near-focus for the optical 
diagnosis of residual neoplasia when assessed with high confidence in the real-time. NBI with near 



focus improves real-time decision making in follow-up after colorectal EMR and biopsy could be 
avoided of EMR scars base. 

Diagnostic value of optical detection of residual neoplasia during EMR follow-up.  

All EMR-sites, n=254 White light White light with 
near-focus NBI NBI with 

near-focus 

NPV 96[93-98] 97[93-98] 97[93-
98] 97[94-99] 

PPV 84[75-91] 81[72-88] 83[74-
90] 82[73-89] 

Sensitivity 90[80-96] 91[82-97] 91[82-
97] 82[73-89] 

Specificity 94[90-97] 93[88-96] 94[89-
97] 93[84-98] 

Accuracy 93[89-96] 92[89-95] 93[89-
96] 94[89-96] 

High confidence diagnosis,  
(%)with high confidence 83 (212) 84 (215) 83 

(212) 91 (230) 

NPV 98[94-99] 98[95 -99] 98[95-
99] 

100[95-
100] 

PPV 91[80-96] 90[79-95] 89[78-
95] 87[77-93] 

Sensitivity 93[82-98] 95[85-99] 95[85-
99] 

100[93-
100] 

Specificity 97[93-99] 97[93-99] 96[93-
99] 95[91-98] 

Accuracy 96[93-98] 96[93-98] 96[93-
98] 96[93-98] 

          

          



Proportion of confidence level on 
optical detection of residual 

neoplasia with White light and NBI 
near focus 

Level of 
confidence with 

White Light 

Level of 
confidence NBI 

near focus 
P-

value   

High confidence diagnosis, % 83 (212) 91 (230) 0.04*   

Low confidence diagnosis, % 17 (40) 9 (22) 0.01*   

          

          

Diagnostic accuracy with White light 
and NBI near focus at high and low 

confidence 

Diagnostic 
accuracy white 

light 

Diagnostic 
accuracy NBI 

near focus 

P-
value   

High confidence, % 97 (205) 97 (222) 0.9   

Low confidence, % 78 (33) 66 (16) 0.002*   

          

          
 
NBI, narrow-band imaging; [.-.], 95%-confidence interval, * chi-square test, n, number of EMR-sites. 

Diagnostic value of optical detection of residual neoplasia during first and second surveillance 
colonoscopy (SC1 and SC 2)  

All EMR-sites at first surveillance 
colonoscopy (SC1), n=188 

White 
light 

White light with 
near-focus NBI NBI with 

near-focus 

NPV 92[88-95] 96 [92-98] 96[92-98] 98 [93-99] 

PPV 81[70-88] 77 [66-85] 80[69-87] 79 [68-86] 

Sensitivity 81[68-90] 91[80-97] 91[80-97] 94 [82-99] 

Specificity 92[87-96] 90 [84-94] 92[86-96] 91 [85-95] 

Accuracy 89[84-93] 90 [85- 94] 92[87-95] 92 [87-95] 

High confidence diagnosis, (%) 82 (155) 84 (158) 82 (154) 89 (168) 

NPV 97[92-99] 98[93-99] 98[93-99] 100[95-100] 



PPV 89[75-95] 87[74-94] 86[73-93] 83[72-90] 

Sensitivity 91[77-98] 94[81-99] 94[80-99] 100[91-100] 

Specificity 96[91-99] 95[90-98] 95[90-98] 93[87-97] 

Accuracy 95[90-98] 95[91-98] 95[90-98] 95[90-97] 

Diagnostic value of optical detection of 
residual neoplasia during EMR follow-up,  

(All SC≥2 when SC1 was negative) 

White 
light 

White light with 
near-focus NBI NBI with 

near-focus 

NPV 100[95-
100] 97[87-99] 97[87-99] 97[87-99] 

PPV 83[35-99] 100[ 95-100] 100[95-
100] 

100 [ 95-
100] 

Sensitivity 100[95-
100] 83[35-99] 83[35-99] 83 [35-99] 

Specificity 97[87-99] 100[91-100] 100[91-
100] 100[91-100] 

Accuracy 97[89-99] 97[89-99] 97[89-99] 97[89-99] 

High confidence diagnosis, (%) 92 (45) 92 (45) 92 (45) 98 (48) 

NPV 100[95-
100] 100[95-100] 100[95-

100] 100[95-100] 

PPV 100[91-
100] 100[91-100] 100[91-

100] 100[91-100] 

Sensitivity 100[47-
100] 100[47-100] 100[47-

100] 100[47-100] 

Specificity 100[91-
100] 100[91-100] 100[91-

100] 100[91-100] 

Accuracy 100[92-
100] 100[92-100] 100[92-

100] 100[92-100] 

          

          



          
 
[..-.], 95%-confidence interval; n, number of EMR-sites, SC2, second surveillance colonoscopy, SC1, 
first surveillance colonoscopy 
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Introduction: Most benign colon polyps can now be safely resected using endoscopic mucosal 
resection (EMR), sparing patients the high risks and costs of colectomy. The utilization of EMR and its 
complication rates on a national level are unknown. The aim of our study was to determine utilization of 
EMR and its complication rates over the past 5 years. 
 
Methods: We performed an analysis of data made available by ClinformaticsTM Data Mart Database. 
The ClinformaticsTM Data Mart Database (OptumInsight, Eden Prairie, MN) is a de-identified database 
from a large national insurance provider. We identified all colonoscopies performed on adult patients 
from January 1, 2010 through December 31, 2016. EMR and non-EMR polypectomies were defined by 
an ICD9/ICD10 code for colorectal polyp in conjunction with specific CPT codes. The primary outcome 
was inpatient admission for gastrointestinal bleeding (GIB) and/or perforation within 30 days of the index 
procedure. Secondary outcomes were admissions for myocardial infarction (MI), cerebrovascular 
accident (CVA), cardiac arrhythmia, pneumonia, sepsis, or any admission within 30 days after index 
procedure. Logistic regression was used to compare outcomes after EMR and non-EMR 
polypectomies performed between January 1, 2011 and December 31, 2015, with adjustment for 
procedure type, procedure year and Charlson Comorbidity Index (CCI). 
 
Results: During the study period, the proportion of EMRs among all colonoscopies performed increased 
from 1.5% in 2010 to 2.7% in 2016 (p<0.01) (Figure 1). EMR patients were older than non-EMR 



patients (p<0.0001). There was no significant difference in sex or CCI between the groups. There was a 
higher rate of 30-day admission (8.3%), bleeding (1.2%), and perforation (0.2%) after EMR 
polypectomies, compared to non-EMR polypectomies (2.1%, 0.3%, and 0.04%, respectively). In 
univariable analysis, EMR was associated with an increased risk of all 30-day complications: OR 4.14 
(95% CI, 3.70-4.59) for GIB, OR 4.86 (95% CI, 3.76-6.27) for perforation, OR 2.36 (2.01-2.77) for 
myocardial infarction, cerebrovascular accident, or arrhythmia, OR 2.63 (95% CI, 2.36-2.94) for 
pneumonia or sepsis, and OR 4.20 (95% CI 4.03-4.37) for 30-day admission. EMR remained an 
independent risk factor for 30-day complications after adjusting for colonoscopy year and CCI. The 
rates of complications after EMR, however, were stable during our study period (Table 1). Moreover, 
30-day admissions significantly declined. 
 
Conclusion: EMR is a high-risk procedure with a nearly 5-fold higher odds of complications compared 
to simple polypectomy. Though EMR is increasingly performed nationally, the associated rates of 
complications appear stable during our study period. Recognition of the higher risk of EMR compared 
to simple polypectomy is important in order to institute appropriate training, resources, and 
reimbursement. 
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Introduction: Endoscopic mucosal resection (EMR) is now the standard of care for treatment of 
colorectal laterally spreading lesions (LSLs). The Size, Morphology, Site and Access (SMSA) score is an 
effective tool in grading the difficulty of polypectomy but does not recognize EMR specific risk factors. 
Risk assessment tools specific to EMR for prediction of procedural outcomes are currently lacking. 
Aims: To develop and validate a new EMR specific endoscopic risk score (‘SMSA-EMR’ score) to 
predict technical success, adverse events and recurrence after EMR. 
Methods: Prospective multicenter data on consecutive large LSLs (≥ 20mm) referred for EMR was 
included (from 9/2008 – 5/2017). Independent risk factors associated with difficulty of resection at EMR 
were identified from literature review and the existing well validated SMSA score. A binary logistic 
regression model was then generated from a random half of the cohort to derive the SMSA-EMR score. 



This new score assesses large LSLs in four domains with information gained from the EMR procedure. 
This score was then applied to the remainder of the cohort. 
Results: 2675 lesions in 2675 patients (52.6% M, 65.2% right colon) underwent EMR. The new score 
was validated on 1157 lesions with a median lesion size of 35mm (IQR 25-45mm). Each lesion was 
scored on four variables (See Table 1) and based on the total SMSA-EMR score divided into two 
groups, low-risk and high-risk, comprising 54.8% and 45.2% of the cohort respectively. Failed single 
session EMR occurred in 46 (3.9%) LSLs and was predicted by the SMSA-EMR score (p<0.001), see 
Table 1. Adverse outcomes were observed with significantly less frequency in the low-risk group, which 
included intra-procedural bleeding [Odds ratio (OR) - 0.42, 95% Confidence Interval – (0.30-0.57), 
p<0.001], post-EMR bleeding [OR – 0.54 95% CI (0.33-0.89), p=0.002] and surgical referral at 2 weeks 
[OR - 0.53 95% CI (0.31-0.93), p=0.03]. Recurrence at first surveillance colonoscopy (SC1) was 
significantly less likely for the low-risk group [OR 0.34 95% CI (0.23-0.51), p<0.001]. 
Conclusion: SMSA-EMR is a novel, readily applicable endoscopic risk assessment score which 
identifies a subset of patients undergoing EMR who are at increased risk of a failed procedure, adverse 
events and recurrence. This score has important implications for the post-procedure care of high-risk 
patients such as planning for overnight hospital admission and ensuring adherence to follow up 
examinations. On a broader scale this score may also serve as a benchmark for assessment of trainee 
competency in advanced tissue resection. Furthermore this score could also serve as a quality 
assessment tool for EMR across different endoscopy units, similar to the scoring systems used in 
surgical audits. However further large multicenter prospective trials are required to validate this new 
score for EMR. 

SMSA EMR Score and Outcomes  

Table 1 Low-
Risk 

High-
Risk Total p 

Low-Risk v High-
Risk 

OR (95% CI) 
p 

Total count, n 
(%) 

Technical 
success  

at EMR, n (%) 
 

PEB, n (%) 
IPB, n (%) 

Surgical Referral  
at 2 weeks, n 

(%) 
 

Underwent SC1  
EDR SC1, n (%)* 
HDR SC1, n (%) 

** 
 

Underwent SC2  
EDR SC2, n (%)* 

634 
624 

(98.4) 
 
 

27 (4.3) 
87 (13.7) 
22 (3.5) 

 
 

469  
44 (9.4) 
23 (12.6) 

 
237  

13 (5.5) 

523 
487 

(93.1) 
 
 

40 (7.6) 
143 

(27.3) 
33 (6.3) 

 
 

385  
89 (23.1) 
65 (32.8) 

 
211 

22 (10.4) 

1157 
1111 
(96.0) 

 
 

67 (5.8) 
230 

(19.9) 
55 (4.8) 

 
 

854 
133 

(15.6) 
88 (23.1) 

 
448  

35 (7.8) 

. 
<0.001 

 
 

0.01 
<0.001 

0.02 
 
 
. 

<0.001 
<0.001 

 
. 

0.05 

. 
4.61 (2.3-9.4) 

 
 

0.54 (0.33-0.89) 
0.42 (0.3-0.57) 

0.53 (0.31-0.93) 
 
 
. 

0.34 (0.23-0.51) 
0.29(0.17-0.50) 

 
. 

0.50 (0.25-1.02) 

. 
<0.001 

 
 

0.02 
<0.001 

0.03 
 
 
. 

<0.001 
<0.001 

 
. 

0.06 

              



SMSA-EMR Score: 
Size ≥ 40mm = 3 points 

Non-lifting lesion = 2 points 
Flat Morphology = 3 points 

Non-granular = 2 points 

Total score: 
≤2 = Low-

Risk 
>2 = High-

Risk 

              
 
Table 2: SMSA-EMR Outcomes at the initial procedure, 2 weeks and subsequent surveillance 
procedures. EMR – endoscopic mucosal resection, IPB – intra-procedural bleeding, PEB – post EMR 
bleeding (bleeding after EMR requiring admission to hospital or re-intervention), SC1- Surveillance 
Colonoscopy 1 (4-6 months from initial EMR), SC2 - Surveillance Colonoscopy 2 (18 months from initial 
EMR), OR – odds ratio, CI – 95% confidence interval, EDR - endoscopically detected recurrence, HDR - 
histologically detected recurrence, * percentages refer to total eligible for SC1/SC2, **percentages refer 
to number of lesions with histologic data available. 
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Background 
Endoscopic mucosal resection is safe and effective technique for removal of large colorectal polyps 
(>20mm). Adenoma recurrence is one of the main limitations of EMR, which up to 20-55% recurrence 
occurs on first surveillance colonoscopy warranting systematic follow up program. Invisible microscopic 
adenoma at EMR site might be the cause of adenoma recurrence on follow up. Thermal ablation or 
burning of the margins with snare tip may eradicate the invisible micro-adenoma and decrease the 
adenoma recurrence. 
Methods 
This was a quality improvement project with a main aim of reducing adenoma recurrence at first 
surveillance colonoscopy (SC1). This project was started on Nov 2016 with a video demonstration of 
snare tip soft coagulation of post EMR margins (by prof. Michael Bourke) to all EMR endoscopists at 
our hospital. All patients who were referred for EMR of large colorectal polyps (>20mm) were eligible for 
inclusion. After the polyp and visible adenoma islands were removed with standard technique; margins 
of post EMR defect was treated with snare tip soft coagulation using Olympus ESG at 20-80W. All five 
endoscopists with an extensive experience in EMR technique were involved. First surveillance 
colonoscopy was performed at 3-6 months with a biopsy of post EMR scar base. All the available 
STSC cases were compared with the consecutive EMR cases done prior to Nov 2016 matching with 
lesion size (as controls). 
Results: 
Over median follow up of 6 months; 54 patients with STSC had completed first surveillance 
colonoscopy (SC1). Forty three percent were male, median age was 66 years, and median polyp size 
was 25mm. There were no differences between two groups (STSC vs non-STSC) in terms of age, sex, 
size of polyps, polyp histology, APC use, initial EMR site, adverse events, and procedure characteristics 
between EMR endoscopists except median follow up time. Adenoma recurrence in STSC group is 
significantly lower than non-STSC group (13% vs 32%, p=0.01) Table 1. 
Conclusion 
Coagulation or burning of post EMR margins with snare tip significantly decreases adenoma 
recurrence. Implementation of this simple technique in routine practice may decrease the patient 
morbidity associated with frequent surveillance, and increase the EMR efficiency. 

Baseline characteristics and adenoma recurrence between STSC vs non-STSC group  

Variables STSC=54 Non-STSC=57 P-value 

Age, median (range) 66 (49-81) 67 (45-83) 0.7a 



Sex, Male (%) 24 (43%) 29 (52%) 0.4b 

Size of polyp(mm), Median(range), mean (SD) 25 (20-60), 28 
(11) 

25 (20-60), 28 
(11) 0.9c 

Follow up, Median (range) 6 (1-8) 7 (3-28) 0.01a** 

Site of polyp resection     0.9b 

Proximal Colon 45 (83) 47 (82)   

Distal Colon 9 (17) 10 (18)   

Polyp histology     0.3b 

Sessile serrated adenoma (SSA) 25 (46) 17 (30)   

Sessile serrated adenoma with HGD (SSA with 
HGD) 1 (2) 0 (0)   

Tubular adenoma (TA) 13 (24) 21 (37)   

Tubular adenoma with HGD (TA with HGD) 2 (4) 2 (4)   

Tubulovillous adenoma (TVA) 9 (17) 15 (26)   

Tubulovillous adenoma with HGD (TVA with 
HGD) 2 (4) 1 (2)   

Intramucosal carcinoma 1 (2) 1 (2)   

APC 0 (0) 2 (4) 0.1b 

Endoscopists at initial EMR     0.1b 

Endoscopists 1 23 (44) 18 (32)   

Endoscopists 2 14 (23) 10 (18)   

Endoscopists 3 5 (10) 14 (25)   

Endoscopists 4 5 (10) 5 (9)   

Endoscopists 5 5 (10) 9 (16)   

Adverse Events 0 (0) 0 (0) - 



        

Adenoma Recurrence 7 (13) 18 (32) 0.01 
b** 

Relative risk (95% CI) 0.3 (0.11-0.82) 3.1 (1.21-8.67) 0.02** 

        
 
HGD: high grade dysplasia; EMR: endoscopic mucosal resection, SD: Standard deviation; non-STSC: 
no snare tip soft coagulation, STSC: Snare tip soft coagulation, a: Wilcoxon rank sums test; b:Chi 
Square test; c= Pair T-test; CI:Confidence Interval 
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INTRODUCTION: Endoscopic clips are frequently placed to prevent post-polypectomy adverse events 
(AE). However, the effectiveness of this intervention varies by patient and procedure characteristics. As 
clip placement is associated with increased procedure cost and time, it is important to periodically audit 
clip use. We hypothesized that clips are frequently used for indications in which a clinical or cost benefit 
would not be expected. 
 
AIM: Our primary aim was to determine the rate of clip use for indications that are likely ineffective and 
the associated cost of this practice. 
 
METHODS: All colonoscopies performed in an ambulatory endoscopy center at a large academic 
medical center over a 6-month period were included. Patient characteristics and clip indications were 
reviewed for all colonoscopies in which clips were placed. A systematic review was performed by two 
investigators and the indication for clipping was stratified into three groups using the GRADE framework 
to evaluate evidence of clinical and cost efficacy (Table 1). Clip effectiveness was assessed by whether 
placement might reduce the risk of clinically significant post-polypectomy hemorrhage and was cost 
effective. 
 
RESULTS: A total of 8,167 ambulatory colonoscopies by 46 colonoscopists were performed. Clips 
were placed in 3.8% of colonoscopies (n=310) including 348 individual sites (593 total clips). Clips were 



most often placed after polypectomy (n=326) followed by forceps biopsy (n=14). 
 
For the 326 polypectomies with clip placement, the median polyp size was 11mm (IQR 8mm,15mm) 
with a median of 1 clip (IQR 1,2) placed. Electrocautery was used in 271 (78%) of polypectomies 
receiving clips and cold snare or forceps (cold or hot) were used in the remainder. Clips were placed for 
AE prophylaxis in the majority (n=304; 93%) of polypectomies. A minority (9.2%) of polypectomies 
receiving clips occurred on non-aspirin antiplatelet and/or anticoagulant therapy. A total of 29 clips were 
placed after forceps biopsy or other (e.g. marking) indications. 
 
In total, 47 clips (8%) were placed for indications in which efficacy is definite (all for active bleeding) and 
approximately half (n=313; 53%) were placed for possibly effective indications (most often for large right 
colon polypectomy). However, 233 clips (39%) were placed for likely ineffective indications (table 2), 
most often placed for AE prophylaxis in <1 cm polypectomies without concurrent non-aspirin 
antiplatelet and/or anticoagulant therapy (n=124 clips; 24%). 
 
If ineffective clip usage during colonoscopy were eliminated, we estimate an annual institution cost 
savings of $41,474-$102,054 depending on the type of clip used. 
 
CONCLUSION: Clips are frequently used in ambulatory colonoscopy for ineffective indications. 
Education and feedback should be provided to endoscopists to guide appropriate use and improve the 
value of colonoscopy. 

Table 1. Indications for Clip Placement  

  Indication Quality of 
Evidence 

Strength of 
Recommendation 

Effective 
Active Bleeding Low Strong 

Perforation Moderate Strong 

Possibly Effective 

HS on AC any size in entire 
colon Moderate Strong 

CS on AC ≥1cm in entire 
colon Very low Weak 

HS off AC ≥1cm in right colon Low Weak 

HS off AC ≥2cm in left colon Moderate Weak 

Probably 
Ineffective 

CS on AC <1cm in entire 
colon Moderate Strong 

CS off AC <1cm in entire 
colon High Strong 



HS off AC <1cm in entire 
colon High Strong 

HS off AC 1-1.9cm in left 
colon Moderate Weak 

CS off AC ≥1cm in entire 
colon Very low Strong 

Post-biopsy Very low Strong 

Miscellaneous Very low Strong 
 
AC: non-aspirin antiplatelet or anticoagulant therapy; HS: Hot Snare; CS: Cold Snare 

Table 2. Clip Utilization by Indication  

  Indication Sites – n (%) Clips – n (%) 

Effective 

Active bleeding 25 (7.2) 47 (7.9) 

Perforation 0 (0) 0 (0) 

Sub-Total 25 (7.2) 47 (7.9) 

Possibly Effective 

HS on AC any size in entire colon 18 (5.2) 33 (5.6) 

CS on AC ≥1cm in entire colon 1 (0.3) 1 (0.2) 

HS off AC ≥1cm in right colon 126 (36.2) 228 (38.4) 

HS off AC ≥2cm in left colon 22 (6.3) 51 (8.6) 

Sub-Total 167 (48.0) 313 (52.8) 

Probably Ineffective 

CS on AC <1cm in entire colon 10 (2.9) 13 (2.2) 

CS off AC <1cm in entire colon 34 (9.8) 43 (7.3) 

HS off AC <1cm in entire colon 51 (14.7) 81 (13.7) 

HS off AC 1-1.9cm in left colon 38 (10.9) 61 (10.3) 

CS off AC ≥1cm in entire colon 4 (1.1) 6 (1.0) 

Post-biopsy 14 (4.0) 16 (2.7) 



Miscellaneous 5 (1.4) 13 (2.2) 

Sub-Total 156 (44.8) 233 (39.3) 

Total 348 (100) 593 (100) 
 
AC: non-aspirin antiplatelet or anticoagulant therapy; HS: Hot Snare; CS: Cold Snare 
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Background and aims: One goal of colonoscopy training is to ensure that trainees achieve competency 
in colorectal polypectomy. However, endoscopy simulation training has been mainly focused on more 
basic skills such as scope navigation and mucosal examination. Currently available polypectomy 
simulators have limitations in terms of cost and validity evidence. Therefore, there is a need to develop 
cost-effective polypectomy training simulations. The aim of this study was to develop a novel 
polypectomy simulator with metrics to assess performance, and to collect validity evidence for 
assessment of polypectomy skills. 
Methods: Three polypectomy simulator tasks were developed by experienced endoscopists using low-
cost and readily available materials: (1) cold forceps biopsy, (2) polypectomy for stalked polyps, and (3) 
polypectomy for small sessile polyps. After watching an instructional video, residents, fellows and 
attending staff in gastroenterology and surgery completed these tasks and a questionnaire to assess its 
educational value. The questionnaire scoring was based on a 7-point Likert scale (1: strongly disagree, 
7: strongly agree), and the results are shown as mean (±SD). Performance was evaluated by two raters 
based on the new scoring system and procedural time. Relations to other variables was examined by 
comparing novice (residents or endoscopists with < 20 cases of polypectomy experience) vs 
experienced (fellow and attending staff) endoscopists’ scores, as well as comparing performance to 
self-reported polypectomy experience, using Spearman’s rank correlation coefficient. For internal 



structure validity, inter-rater reliability was evaluated using intraclass correlation coefficients and internal 
consistency was evaluated using Cronbach’s alpha. 
Results: Five novices and 8 experienced endoscopists enrolled in this study. Compared to novices, the 
experienced group had higher scores (113 ± 19 vs. 146 ± 11; P < 0.01) and shorter procedural time 
(581 ± 183 min vs. 331 ± 90 min; P < 0.03). Inter-rater reliability for all tasks was 0.70 (95% confidence 
interval 0.16 to 0.91) and internal consistency was 0.97. Polypectomy experience was predictive of the 
total score (rs = 0.73. P = 0.01). The majority of the items of the questionnaire were scored ≥ 5 by 
experienced endoscopists; the tasks are likely to improve performance of polypectomy in clinical 
practice ((1) 5.8 ± 0.8, (2) 5.5 ± 0.5, (3) 5.3 ± 0.7); the tasks can be used to assess competence ((1) 5.5 
± 0.5, (2) 5.4 ± 0.7, (3) 5.0 ± 0.5); you would recommend this simulation to a trainee or colleague ((1) 
5.6 ± 0.9, (2) 5.4 ± 0.9, (3) 5.4 ± 0.9). 
Conclusions: This study provides preliminary validity evidence for three novel colorectal polypectomy 
tasks. Integrating these tasks into educational curricula may help improve residents’ polypectomy skills. 
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Background 
Antithrombotic therapy among patients undergoing GIprocedures is frequently encountered,and can 
impact the procedure and patient outcomes. ASGEguidelines help to manage these medications prior 
to endoscopy depending on the patient’s clinical status and type ofendoscopic procedure. However, 
currently there is no easily available tool that can assist in decision making regarding periprocedural 
management of these agents. 
Aim 
To develop an electronic app(ENDOAID) to help manage antithrombotic agents prior to endoscopy and 
perform a validation study to test its performance and accuracy. 
Methods 
ENDOAID is based on the updated ASGE 2016guidelines using Java Script based on an algorithm to 
categorize patients and procedures into low and high risk. Pertinent information regarding patient’s 
clinical status and the procedure are entered and the app generates recommendations on management 
of antithrombotics. 
We performed a validation studywith 52 real patients referred to endoscopy and on antithrombotic 



agents. Patients were then divided in groups of 5 and were simulated to undergo 4 procedures each. 
Different endoscopic procedures were used in the simulation for each group of patients to ensure entire 
spectrum of procedures were covered for analysis.Every encounter(procedure) was then run 
throughENDOAID. The results from ENDOAID were compared with recommendations based on 
ASGEguidelines. The latter was derived byconsensus between two endoscopists(gold standard). The 
personnel using the ENDOAID and those employing theASGEguidelines were different to avoid bias. 
Any clinical scenario that were unclear or not clearly available in ASGEguidelines were discussed with 
expert endoscopists for final decision 
Results  
52 patients with demographic and futher details in -Table 1. There were a total of 208simulated 
encounters, including 26procedures -Table 3.Recommendation were generated as -continue 
antithrombotics or discontinue w/wo with bridging, deferring procedure until completion of 
antithrombotics or consultation based on the procedure and the patient. Of 208simulations 
concordance between ENDOAID recommendations and the gold standard was seen in 
206encounters(99.03%). The 2encounters that needed further review occurred amongst patients with 
Factor V Leiden mutation and recurrent DVT from APLA syndrome, and were undergoing high risk 
procedures for whom guidelines are unclear.ENDOAID suggested consultation with hematologist prior 
to elective procedure. This suggestion was agreed upon by expert endoscopists. Thus, ENDOAID 
showed a 100% concordance with ASGEguideline for managing anti-thrombotics. 
Conclusion 
We have developed and validated an easy to use app for PC and smartphones that can help in 
periprocedural management of antithrombotics.It has the potential to simplify the management of these 
agents and preventing procedural delays, cancellations or consults. 

TABLE 1/ TABLE 2  

DEMOGRAPHIC DATA & COMORBIDITIES   

AGE (MEAN +/- SD) 66.3+/-12.3 YEARS 

MALE 30/52(57.7%) 

FEMALE 22/52(42.3%) 

ATRIAL FIBRILLATION 39/52(75%) 

DM 17/52(32.7%) 

CHF 6/52(11.5%) 

HTN 28/52(53.8%) 

DVT/VTE 9/52(17.3%) 

PE 5/52(9.6%) 

TIA 3/52(5.7%) 



PVD/CAD 25/52(48%) 

APLA 1/52(1.9%) 

FACTOR V LEIDEN 1/52(1.9%) 

AORTIC VALVE REPLACEMENT 4/52(7.7%) 

DRUG ELUDING STENT 6/52(11.5%) 

BARE METAL STENT 1/52(1.9%) 

TABLE 2/ MED DISTRIBUTION AMONG PATIENTS   

ANTI PLATELETS ONLY 5/52(9.6%) 

ANTI PLATELETS AND ANTI COAGULANTS 18/52(34.6%) 

ANTI COAGULATION ONLY 29/52(55.7%) 

XARELTO 13/52(25%) 

PRADAXA 3/52(5.8%) 

COUMADIN 15/52(29%) 

APIXIBAN 11/52(21%) 

LOVENOX 3/52(5.8%) 

PLAVIX 7/52(13.4%) 

BRILLINTA 2/52(3.8%) 

ASPIRIN 17/52(32.7%) 

    
 
 

TABLE 3- PROCEDURE DISTRIBUTION ALONG WITH NUMBER OF SIMULATIONS  

EGD 10 

EMR 11 



ESD 9 

BE ABLATION 10 

BOUGIE DILATION 7 

PNEUMATIC DILATION 10 

ARGON PLASMA COAGULATION 10 

VARICEAL BLEEDING MANAGEMENT 10 

COLONOSCOPY 10 

COLONOSCOPY WITH POLYPECTOMY 11 

FLEXIBLE SIGMOIDOSCOPY 10 

DIAGNOSTIC BALLOON ASSISTED ENTEROSCOPY 5 

PUSH ENTEROSCOPY 7 

CAPSULE ENDOSCOPY 6 

THERAPEUTIC BALLOON ASSISTED ENTEROSCOPY 10 

ERCP/PAPILLARY BALLOON DILATION WITHOUT SPHINCTEROTOMY 5 

ERCP/SPHINCTEROTOMY 11 

ERCP/STENT(BILIARY) 5 

ERCP/STENT(PANCREAS) 5 

EUS/FNA 10 

EUS W/O FNA 5 

PEG 10 

PEJ 5 

AMPULLARY RESECTION 5 

CYSTOGASTROSTOMY 6 

TUMOR ABLATION 5 



    
 
 


