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Learning Objectives

• Site-specific EMR (esophagus, stomach, duodenum, colon)

• Utilization of the appropriate tools for a successful EMR

• Potential adverse events associated with EMR



Endoscopic Mucosal Resection

• Minimally invasive (i.e., organ-removal sparing) endoscopic removal 
of lesions

• Indicated for benign and early malignant lesions limited to no deeper 
than the superficial layers (mucosa and submucosa) 



Benign Lesions in the Colon

• Colonoscopy with removal of adenomatous polyps achieves 50% 
reduction in death from colorectal cancer (CRC)

• Endoscopic polypectomy is first-line treatment 

• Despite this, there has been increased rates of colectomies for non-
cancerous colonic lesions 
• Nearly ¼ of colectomies now for this indication

• 0.7% post-op mortality and 14% major adverse events post-op

• Comparatively, EMR -> up to 0.08% mortality risk

Kaltenbach et al, GIE 2020
Martin et al, AJG 2017
Peery et al, GIE 2018
Hassan et al, Gut 2016



Colonic EMR – Nonpedunculated lesions

• Polyps ≥ 10mm 
• Cold or hot snare polypectomy +/- submucosal injection to lift prior

• Polyps ≥ 20mm
• Should be performed by a gastroenterologist with experience in advanced 

polypectomy maneuvers

• If identified by gastroenterologist not performing EMR
• Careful utilization of tattooing agents if felt to be warranted

• DO NOT BIOPSY unless concern for cancerous changes

• Hot snare

• Careful inspection prior to any intervention

Kaltenbach et al, GIE 2020



Colonic EMR – Lifting agent injection

• Submucosal injection of contrasted viscous agent > efficacious in 
separating polyp from submucosa compared to saline

• Reduces procedure time and allows removal of lesion in fewer pieces

Kaltenbach et al, GIE 2020



Colonic EMR 

• Thermal ablation of post-EMR margin reduces risk of recurrence

• Ablation should NOT be used on visible residual tissue -> increased 
risk of recurrence

• Helpful tools include cold biopsy forceps and coagulation graspers 
(Olympus)

• Electrocautery Settings to Utilize:

Kaltenbach et al, GIE 2020



Colonic EMR – Flat and Sessile Serrated Lesions

• Very easily missed!

• If mucosal cap present avoid washing entirely as this helps visualize 
SSA

• Higher recurrence with conventional polypectomy vs EMR

• Newer studies demonstrating safety with inject and lift cold-snare 
polypectomy or cold-snare piecemeal polypectomy

Murakami, et al, WJG 2018
Kaltenbach et al, GIE 2020
Barros et al, Endosc Int Open, 2021



Types of EMR

• Inject and cut most widely used

• Some newer studies are showing equivalence utilizing only cold snare 
piecemeal polypectomy

Kaltenbach et al, GIE 2020



Types of EMR

• Cap-Assisted

• Ligation-Assisted*

• Underwater

Hwang et al, GIE, 2015
Choi et al, GIE, 2021



Colonic EMR – Complications

• Bleeding
• Most common AE but still < 1% (Rex et al, GIE, 2015)

• Not cost effective to perform additional maneuvers at polypectomy to prevent 
bleeding EXCEPT in right colon with lesions ≥ 20mm  (Bahin et al, Endoscopy, 2016)

• Post-polypectomy coagulation syndrome
• Cautery results in full-thickness thermal injury to bowel wall

• Fever, Localized abdominal pain, and leukocytosis

• Tx = bowel rest, abx, IVF 

• Perforation
• Target sign

Swan et al, GIE 2011



Snare Selection in Colonic EMR

Rex, ASGE SUTAB Tip of the Week



Snare Selection in Colonic EMR

Rex, “Selecting Your Snare”, Boston Scientific



Colonic EMR – additional thoughts

• If future endoscopic evaluation/resection warranted of a lesion, 
tattoo marking should be performed
• 3-5 cm DISTAL to lesion at 2-3 sites

• If marking for surgical resection -> in line with lesion and opposite wall

• Not indicated at ileocecal valve, cecum, or rectum

• Surveillance colonoscopy should be in 6 months 

• Carbon dioxide or water should be utilized for insufflation

• Caution for non-lifting lesion

Moss et al, GIE 2011



Duodenal adenomas (non-ampullary)

• Given rarity of sporadic (non-polyposis syndrome associated) 
duodenal polyps, limited data to provide guidelines

• Should be performed by advanced endoscopists only
• Thin luminal wall increases risk of perforation

• Extensive vascular supply increases risk of post-resection bleeding

• Recommended method:
• Imperative to lift prior to mucosectomy

• Traditionally hot snare performed, but new data suggesting comparative 
efficacy with cold snare polypectomy

• Surveillance in 3 months then 6 months

Lim et al, WJG 2016
Trivedi et al, GIE 2022



M. Ahmed, youtube.com, 2021



EMR in the Stomach

• Indications
• Early gastric cancer

• Well-differentiated adenocarcinoma, ≤ 2 cm in diameter, no evidence of ulceration 
within lesion, no lymphovascular involvement 

• DO BIOPSY this lesion even if potential candidate for EMR!

• Carcinoid lesions ≤ 1 cm with EUS ruling out involvement of deeper layers

• Surveillance endoscopy in 6 months or 1 year
• Risk of metachronous gastric cancer

Vinik et al, Endotext 2015
Ono et al, DEN 2020
Delle Fave et al, Neuroendocrinology 2012



Barrett’s Esophagitis

• EMR indicated for
• Nodular lesions with Barrett’s segment

• Barrett’s esophagus-associated neoplasia (low/high grade dysplasia and 
intramucosal carcinoma)

• Preferred EMR method: ligation-assisted

• Duette kit (Cook Medical)
• Modified band ligator (6 bands) with transparent cap and small channel 

allowing passing of a hexagonal hot snare

• Imperative to mark lesion circumferentially

• Helps discern cutting lesion above or below band

Hwang et al, GIE 2015



Komanduri, Cook Medical, 2014



EMR in Barrett’s Esophagitis

• Pathology of the resected lesion guides surveillance endoscopy 
timing:
• Intramucosal Adenocarcinoma or HGD – 3 months, 6 months, 12 months, 

then annually

• LGD – 1 year and 3 years



Esophageal EMR – Complications

• Bleeding and perforation remain rare: < 1%

• Most common:
• Esophageal stricture 

• Occurs at a rate of 6%

• This rate increases if EMR performed for > 50% of the esophageal 
circumference 

• As such, nodular lesions approaching 50% esophageal circumference or flat 
HGD/intramucosal adenocarcinoma should NOT be resected

Sharma et al, Gastro 2020
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