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Learning Objectives

 1. Identify the indications between EMR/ESD/STER

 2. Discuss the differentiation between the need for Endoscopic vs Surgical Resection

 3. Perform systematic lesion assessment to guide resection strategy

 4. Identify Post Resection Pathology

 5. Describe the Technical approaches EMR/ESD/STER



Why do we care?

 Why not send large lesions and polyps to surgery?
 When is surgery truly indicated? 
 How can we better identify early malignant features and refer 

appropriate patients to surgery and when to send for endoscopic 
resection

 When choosing endoscopic resection what is the best method for 
resection?



Surgical Outcomes for Benign Colon 
Polyps Systematic Analysis

 Of the 4210 studies retrieved, 26 studies describing 139,897 patients were included
 Reasons for surgical referral for noncancerous polyps: polyp location (right side), median polyp 

size (3.0cm), sessile morphology (flat).  
 Laparoscopic Surgery main surgical approach
 Pooled Complication Rate was 24% with a surgical complication rate of 17% (within 30 days)

 Anastomotic Bleeding, stricture, abdominal abscess, leakage, ileus, DVT, 

 1 month mortality was 0.7%

 Average hospital stay 5 days (median 4-11 days) 

 Readmission rates not reported in these studies

 Colon EMR 5-7% with bleeding, 1.4-1.5% perforation (EMR), 5% perforation (ESD), with polyp 
recurrence rate for EMR of 16-20%. 

 Cost saving of 7602$ per patient (not including readmission post 30 days)

tot Babberich Outcomes of surgical resections for benign colon polyps: a systematic 
review. Endoscopy, 51(10), 961-972.



 Of the 4210 studies retrieved, 26 studies describing 139,897 
patients were included





The Physiological & Operative Severity Score for the enUmeration of 
Mortality and morbidity (POSSUM)

Physiological (12):
-Age, 
-cardiac failure, 
-BP, 
-Pulse, 
-hemoglobin, 
-urea
Operative (6):
-Operative severity
-blood loss
-peritoneal soiling, 



Lesion Identification

 Size Not as Important as Morphology
 how can we predict lesions early rightcheck out 
 Which lesions need to go to surgery 
 logical features predict this 



Paris Classification



Narrow-band imaging International Colorectal 
Endoscopic (NICE) classification



Japanese NBI Expert Team (JNET) 
Classification



(a) Japan NBI Expert 
Team (JNET) type 1. (b) 
JNET type 2A. (c) JNET 
type 2B. (d) JNET type 3.

Sano, Y., Hirata, D., & Saito, Y. (2018). Japan NBI Expert Team classification: Narrow‐band imaging 
magnifying endoscopic classification of colorectal tumors. Digestive Endoscopy, 30(4), 543-545.



Kudo 
Classification

Rex, D. K., Shaukat, A., & Wallace, M. B. (2019). 
Optimal management of malignant polyps, from 
endoscopic assessment and resection to decisions 
about surgery. Clinical Gastroenterology and 
Hepatology, 17(8), 1428-1437.



Granular 
Lesion  
(LSL-GT)



Non-Granular LSL



Adapted from Burgess et al. Gastroenterology 153(3), 2017; 732–742.e1



Chicken Skin Pattern



Chicken Skin Pattern

-Aggregation of lipid laden macrophages
-Possible advanced adenoma
-Make sure to tattoo location after removal



Risk of Cancer: Granular Vs Non 
Granular



Cold Snare Resection



Surgical 
Oncology Terms
 En-Bloc Resection- Single piece 

removal of a tumor with normal 
margin of tissue

 R0-Microscopic margin negative 
resection

 R1-Macroscopic removal but 
microscopic margins positive

 R2-Gross residual disease with 
gross tumor not removed



Esophageal Layers







ESD Specimen 
BE with 
multifocal T1a 
nodularity



Favorable 
Margins

 Synoptic Report Details
 Margin assessment

 Depth of invasion

 Lymphovascular Invasion

 Tumor Size

 Tumor Budding

 >2cm size

 Differentiation (well/moderate/poor)



Risk of LN Metastasis In T1a Disease 
BE  T1a with favorable margins and pathology

 0-2% risk

 Consider age, comorbidities, and differentiation as well

 Endoscopy can be considered a definitive treatment pending 
favorable features

 ESD Specimen Below



T1B Submucosal Invasion
 SM1 <500 µm (micrometers)=(0.5mm)

 5-10% overall LN metastasis risk
 2-5% if no LVI, tumor <2cm, well/moderately differentiated
 Multi-disciplinary discussion

 SM2 500-1000 µm (0.5mm to 1mm)
 15-25% LN Risk
 Endoscopy not curative

 SM3 >1000 µm (1mm)
 25-40% LN risk
 Surgery highly recommended
 ESD is only for diagnosis



Gastric 
walls







Colonic 
Walls





NCCN Guidelines Colon Cancer



Margins and Histologically Favorable Conditions for Endoscopic Resection





Colo-rectal SM invasion



Resection Techniques
 EMR

 Standard Submucosal Lift and Hot snare

 Underwater Approach

 Band Assistance and Snare

 ESD (Third Space Convention)
 Conventional ESD

 Hybrid ESD

 Pocket

 Underwater ESD

 Traction Assisted ESD

 STER

• Unconventional
• FTRD
• 2T Scope Resection with Tissue Helix
• Endoloop Resection
• Band without resection
• Full-Thickness Resection



2/9/2026 40

Conventional standard lift EMR



Underwater EUS



Underwater EMR 42



Underwater EMR En-bloc



Piecemeal Underwater EMR



Limitations of Traditional Lift EMR

 EMR limited by lifting, scar tissue 
and wall tension (snare slips)

 Surgery required for deeper or 
fibrotic disease

 Time-consuming



Endoscopic Submucosal Dissection 
(ESD)

 ESD Definition: Use of the endoscope to expose the submucosal 
plane to allow for controlled dissection to help achieve margin 
assessment

 Piecemeal Resection precludes Margin assessement



ESD Benefits

 EMR piece-meal resection sacrifices histologic certainty in early 
invasive disease

 ESD enables en bloc, margin-negative resection
 Potentially curative without surgery



ESD Negatives

 More Time consuming
 Higher risk of perforation (few caveats)
 Higher skill and fewer practioners
 More costly
 Potentially can be hard to retrieve specimen en-bloc (I.e. very large 

lesions)



ESD Key Steps

Marking the lesion

Injection

Dissection

Retrieval

Specimen Arrangement/Presentation



 Min, B. H., Lee, J. H., Kim, J. J., Shim, S. G., Chang, D. K., Kim, Y. H., ... & Rhee, J. C. (2009). Clinical outcomes of 
endoscopic submucosal dissection (ESD) for treating early gastric cancer: comparison with endoscopic mucosal 
resection after circumferential precutting (EMR-P). Digestive and Liver Disease, 41(3), 201-209.

Conventional ESD



Marking

 Mark around 2mm outside of 
specimen

 Can either cut through 
markings or cut just outside of 
marking

 Soft coagulation setting with a 
knife



Marking
 Mark around 2mm outside of 

specimen
 Can either cut through markings 

or cut just outside of marking
 Soft coagulation setting with a 

knife
 I usually mark distal first, then 

proximal, then the lateral sides (4 
marks)

 I then connect the four marks
 Markins is the MOST important 

step



Injection

 Normal Saline IV bag + Epinephrine + Methylene Blue
 Other solutions

 6% Hetastarch

 Commercial Lifting Agents

 Methods of lifting
 Needle

 Knife Itself

 Use of a Pressure Jet 



The Submucosal Plane

 Target: between lesion and muscularis propria
 White fibers = safe dissection zone
 Blue-stained cushion improves orientation
 Loss of plane increases perforation risk

Muscle Plane

Submucosa



Dissection

 Straight Knives

 Insulated Tip Knives

 Hook Knives

 Injection knives

 Scissors

 Snare (hybrid ESD)

 Traction

 Coagulation Graspers



Dissection

 Straight Knives
 Insulated Tip Knives
 Hook Knives
 Injection knives
 Scissors
 Snare (hybrid ESD)
 Coagulation Graspers
 Traction



ESD Specimen

 Allows for pathology to review intact architecture
 Orientation of margins
 Depth assessment
 Allows for assessment of invasion or more importantly confidently 

exclude it



 25 studies with 5283 Patients
 ESD results in higher En-bloc Rates
 Higher Procedural Risks (Delayed bleeding and perforation risk 

higher)



EMR vs ESD



EMR vs ESD

 The true question is not EMR vs ESD. It is do we need piecemeal or 
do we have to have this lesion En-bloc?



Diagnostic Uncertainty

 When EMR performed and it is not en-bloc there can be pathologic 
uncertainty in staging. This can lead to unnecessary surgeries like 
esophagectomy (high morbidity)

 If piecemeal EMR is performed and showed adencaricnoma will not 
be able to exclude deeper invasion or complete resection
 Referral to surgery (may or may not be necessary)

 ESD En-bloc resection of same lesion with negative deep and lateral 
margins helps you risk stratify risk of invasion and whether 
surveillance is reasonable. 

 How can we identify when there is a concern for malignancy? So 
that the correct endoscopic modality can be performed. 





 Min, B. H., Lee, J. H., Kim, J. J., Shim, S. G., Chang, D. K., Kim, Y. H., ... & Rhee, J. C. (2009). Clinical outcomes of 
endoscopic submucosal dissection (ESD) for treating early gastric cancer: comparison with endoscopic mucosal 
resection after circumferential precutting (EMR-P). Digestive and Liver Disease, 41(3), 201-209.

• Clinical Outcomes



 Min, B. H., Lee, J. H., Kim, J. J., Shim, S. G., Chang, D. K., Kim, Y. H., ... & Rhee, J. C. (2009). Clinical outcomes of 
endoscopic submucosal dissection (ESD) for treating early gastric cancer: comparison with endoscopic mucosal 
resection after circumferential precutting (EMR-P). Digestive and Liver Disease, 41(3), 201-209.

Hybrid ESD



ESD

Takezawa, T., Hayashi, Y., Shinozaki, S., Sagara, Y., Okada, M., Kobayashi, Y., ... & Yamamoto, H. (2019). The pocket-creation method facilitates colonic endoscopic 
submucosal dissection (with video). Gastrointestinal endoscopy, 89(5), 1045-1053.



Conventional ESD

Asano, M. (2012). Endoscopic submucosal dissection and surgical treatment for gastrointestinal cancer. World journal of gastrointestinal endoscopy, 4(10), 438.



Hybrid ESD

Esaki, M., Suzuki, S., Horii, T., Ichijima, R., Yamakawa, S., Shibuya, H., ... & Gotoda, T. (2020). Reduction in the procedure time of hybrid endoscopic submucosal dissection for early 
gastric neoplasms: a multi-center retrospective propensity score-matched analysis. Therapeutic advances in gastroenterology, 13, 1756284820939420.



Rectal ESD Hybrid



Tunnel ESD

Jacques, J., Legros, R., Rivory, J., Charissoux, A., Sautereau, D., Ponchon, T., & Pioche, M. (2017). The “tunnel+ clip” strategy standardised and facilitates 
oesophageal ESD procedures: a prospective, consecutive bi-centric study. Surgical endoscopy, 31(11), 4838-4847.



Tunnel ESD

Jacques, J., Legros, R., Rivory, J., Charissoux, A., Sautereau, D., Ponchon, T., & Pioche, M. (2017). The “tunnel+ clip” strategy standardised and facilitates 
oesophageal ESD procedures: a prospective, consecutive bi-centric study. Surgical endoscopy, 31(11), 4838-4847.



BE Intramucosal Adenocarcinoma Tunnel



Pocket Creation Method

Takezawa, T., Hayashi, Y., Shinozaki, S., Sagara, Y., Okada, M., Kobayashi, Y., ... & Yamamoto, H. (2019). The pocket-creation method facilitates colonic endoscopic 
submucosal dissection (with video). Gastrointestinal endoscopy, 89(5), 1045-1053.



Traction for Assistance

Yamasaki, Y., Takeuchi, Y., Uedo, N., Kanesaka, T., Kato, M., Hamada, K., ... & Iishi, H. (2018). Efficacy of traction‐assisted colorectal endoscopic submucosal 
dissection using a clip‐and‐thread technique: A prospective randomized study. Digestive Endoscopy, 30(4), 467-476.



Various 
Traction 
Methods



Hemoclip Traction 
Device



SCC



STER:
Submucosal Tunneling w/ 
Endoscopic Resection
 Combination of POEM + ESD
 Create an entry and tunnel distal past the lesion
 Dissect around the lesion/mass and expose the adventitia/serosa
 Use of a roth net or snare to atraumatically remove through the tunnel
 Close the entry with clips/suture



STER:
Submucosal 
Tunneling w/ 
Endoscopic 
Resection



STER Esophageal Leiomyoma



STER Esophageal Leiomyoma



STER Esophageal Leiomyoma



Indications for STER

 Esophagus
 Leiomyoma (dysphagia)

 Rarely GIST

 Stomach
 GIST Typically 2-3cm in size



ESD 
Limitations

 General Anesthesia and Paralysis 
 Ability to physically remove the 

specimen in a single piece after 
dissection

 Scar tissue (planes between 
muscle/tattoo/fibrosis can be an 
issue)

 Device Cost
 Time and Re-imbursement
 Higher risk of perforation



Gastric Case Report

 44y/o F hx of MASH Cirrhosis with portal HTN on imaging
 Outside biopsy with concern for adenocarcinoma, antral nodule, 

no ulceration
 Referral to surgical oncology
 Given Severe portal HTN on imaging referral for ESD was made



Antral Gastric Adenicarcinoma



Antral Gastric Adenocarcinoma



Post ESD and Closure



Pathology Review



Post Op

 Tumor boards with Surgical Oncology/Medical Oncology
 Endoscopic surveillance only
 EGD at 6 months with gastric mapping and re-biopsy of the site
 PET/CT scan negative 2 years out



Ascending Colon ESD



T1 Invasive CRC Adenocarcinoma

• Referral to sugery, right hemi-colectomy performed, single lymph node positive. 
Chemo/radiation post op

• PET/CEA negative 2 years out



Ampullary NET  S/P ERCP w/ 
Ampullectomy Underwater EMR En-Bloc

 75y/o F, hx of HTN, DM
 Known carcinoid found incidentally on EGD
 EUS with outside provider with biopsy proven carcinoid
 Followed for 3 years, with 10mm growth Ki-67 4%, moderately 

differentiated
 PET Dotate scan with focal uptake at the ampulla
 No biliary dilation on MRCP, no previous pancreatitis
 Referral to Surgical oncology for Whipple
 Declined Whipple sent to GI for second opinion



Ampullary NET  S/P ERCP w/ 
Ampullectomy Underwater EMR En-Bloc



Post Resection



Ampullary NET  S/P ERCP w/ Ampullectomy Underwater EMR En-Bloc



Post-Op

 ERCP 1 month later for stent removal
 PET-Dotate scan 3 months later negative with oncology
 ERCP/EUS Surveillance negative q 6 months, 2 years out now



My Personal Practice EMR vs ESD
 Review of the patients age and comorbidities
 Variance dependent on Location and Tumor Size and pathology
 Careful lesion assessment, for TA lesions that are low risk I typically EMR 

for time, and safety reasons (pathology does not usually do synoptic 
reports for TA lesions)

 Scope position and Access is very important
 ESD I book 2 hours of block time and may increase if the lesion is 

reviewed prior
 May perform EUS to allow review of the lesion and then subsequent 

scheduling of ESD
 Review of previous op reports, if previous lifted and partially resected 

and non malignant appearing ESD carries higher risks



Take Home Message

 Many different approaches to resection
 Multiple factors involved
 Endoscopy should be considered first line unless deeply invasive
 Within EMR and ESD there are many different ways of performing 

these procedures
 STER can aide us in resection of small lesions with the MP/advential 

plane
 Third Space Endoscopy has opened 



Things to do with Barrett Esophagus

 Accurately describe the position of the lesion
 Describe if flat vs nodularity
 Intramucosal/invasive adenocarcinoma  with a well defined lesion 

consider EMR/ESD 
 Synopitc report with staging



Things Not to do with colon large 
polyps

 If you cannot make a 100% effort to remove completely…DON’T
 If you don’t feel confident in removal of the polyp..DONT
 Do not biopsy aggressively if anticipate resection
 Place tattoo well away from the polyp >3 cm. Just distal
 Tattoo technique

 -Inject 1-2cc of saline first, after submucosal pillow then place 2cc of 
spot and conclude



Words of Wisdom

 “A superior pilot uses their superior judgement to avoid situations 
which require the use of their superior skill”
 Frank Borman, Apollo 8

 The Patients who benefit the most from endoscopy are the worst 
surgical candidates
 -Unknown


	EMR/ESD/STER: To the Third Space and Beyond the Mucosa
	Financial Disclosures
	Learning Objectives
	Why do we care?
	Surgical Outcomes for Benign Colon Polyps Systematic Analysis
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Lesion Identification
	Paris Classification
	Narrow-band imaging International Colorectal Endoscopic (NICE) classification�
	Japanese NBI Expert Team (JNET) Classification
	Slide Number 13
	Slide Number 14
	Granular Lesion  (LSL-GT)
	Non-Granular LSL
	Slide Number 17
	Chicken Skin Pattern
	Chicken Skin Pattern
	Risk of Cancer: Granular Vs Non Granular
	Cold Snare Resection
	Surgical Oncology Terms
	Slide Number 23
	Slide Number 24
	Slide Number 25
	ESD Specimen BE with multifocal T1a nodularity
	Favorable Margins
	Risk of LN Metastasis In T1a Disease BE 
	T1B Submucosal Invasion
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	NCCN Guidelines Colon Cancer
	Slide Number 36
	Slide Number 37
	Colo-rectal SM invasion
	Resection Techniques
	Slide Number 40
	Underwater EUS
	Underwater EMR
	Underwater EMR En-bloc
	Piecemeal Underwater EMR
	Limitations of Traditional Lift EMR
	Endoscopic Submucosal Dissection (ESD)
	ESD Benefits
	ESD Negatives
	ESD Key Steps
	Slide Number 50
	Marking
	Marking
	Injection
	The Submucosal Plane
	Dissection
	Dissection
	ESD Specimen
	Slide Number 58
	EMR vs ESD
	EMR vs ESD
	Diagnostic Uncertainty
	Slide Number 62
	Slide Number 63
	Slide Number 64
	ESD
	Conventional ESD
	Hybrid ESD
	Slide Number 68
	Tunnel ESD
	Tunnel ESD
	Slide Number 71
	Pocket Creation Method
	Traction for Assistance
	Various Traction Methods
	Slide Number 75
	SCC
	STER:�Submucosal Tunneling w/ Endoscopic Resection
	STER:�Submucosal Tunneling w/ Endoscopic Resection��
	STER Esophageal Leiomyoma
	STER Esophageal Leiomyoma
	STER Esophageal Leiomyoma
	Indications for STER
	ESD Limitations
	Gastric Case Report
	Antral Gastric Adenicarcinoma
	Antral Gastric Adenocarcinoma
	Post ESD and Closure
	Pathology Review
	Post Op
	Ascending Colon ESD
	T1 Invasive CRC Adenocarcinoma
	Ampullary NET  S/P ERCP w/ Ampullectomy Underwater EMR En-Bloc
	Ampullary NET  S/P ERCP w/ Ampullectomy Underwater EMR En-Bloc
	Post Resection
	Ampullary NET  S/P ERCP w/ Ampullectomy Underwater EMR En-Bloc
	Post-Op
	My Personal Practice EMR vs ESD
	Take Home Message
	Things to do with Barrett Esophagus
	Things Not to do with colon large polyps
	Words of Wisdom

