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Introduction: Terminology

• EMR: Endoscopic mucosal resection
– Usually with submucosal injection and resection using a snare loop.
– For en bloc resection of small superficial lesions
– Piecemeal resection of larger lesions 
– Multiple techniques for EMR

• ESD: endoscopic submucosal dissection
– Submucosal injection and dissection using specialized electrosurgical 

knives. 
– For en-bloc resection of superficial lesions of the GI tract of any size



What is EMR? 



What is ESD? 



Colon EMR video



Underwater EMR



Underwater EMR video



Rectal ESD



Introduction to ESD

• Goal of ESD: Staging and curative endoscopic resection

• Requirements for ESD
– Localized tumor: intramucosal (superficial submucosal invasion: 

SM1)

– No lymph node metastasis

– Histopathologic type (well-differentiated)

– No Lymphovascular invasion



ESD: Pros and Cons

Advantages
• Technically easier compared to ESD
• Easy to train
• Quick procedure
• Effective and safe in most cases (benign disease)
Disadvantages
• En bloc resection of only small lesion
• Complete resection not ALWAYS possible (fibrosis, recurrent lesion, partially 

resected lesion, tattoo at the base)
• Pathologic evaluation can be problematic (carcinoma)
• Piecemeal: High rate of recurrence (~20%)



Advantages of ESD

• High rate of en-bloc resection, regardless of size
• Endoscopist determines margins: low recurrence rate
• Accurate histological assessment

– Determines curative resection v. surgery

Yamamoto H. Nat Rev Gastroenterol and Hepatol, 2012.  



Disadvantages of ESD

• Time
• Lack of reimbursement
• Higher complication rate
• Technically challenging
• Considerable training (observation and live models)

Yamamoto H. Nat Rev Gastroenterol and Hepatol, 2012.  



Tools of the Trade: Knives



Tools of the Trade: Knives



Tools of the Trade: Caps

• Traction
• Control of bleeding
• Endoscope stabilization



Tools of the Trade: CO2

Abdominal Decompression
Using 18G Needle 



Tools of the Trade: Hemostatic Forceps



Colon ESD
• 90% colonic adenomas <1cm à standard polypectomy
• Laterally spreading tumors (LST)

– Large flat spreading lesions >10mm
• Can have invasive behavior

– LSTs: Granular (LST-G) and non-granular (LST-NG)

LST-G LST-NG0-IIa



à ESD if >3 cm

à ESD if >2 cm







Colon ESD Outcomes

Yamamoto et al. Nat Rev Gastro Hep 2012



• Meta-analysis of 8 studies comparing EMR/ESD in colon
• Rate of en-bloc resection and curative resection higher in ESD group
• Rate of recurrence lower in ESD group 
• Procedure time higher in ESD group
• Rate of additional surgery higher in ESD group (more cases of SM 

invasion)
• Rate of perforation higher in ESD group

Fujiya et al. Gastrointest Endosc 2015



ESD: A Western Perspective

• Technical skill/expertise 
• Long procedure time
• Lack of reimbursement (no CPT code)
• Difficulty in training

– Asia: distal stomach à rectum à colon/esoph/prox stomach
– West: Observe expert cases (15)
– Animal model, explant and live (30)
– Stomach/rectum è esophagus è colon

• Benefits of less recurrence and accurate histological margins
– ESD: suspected malignancy and judiciously in benign disease (colon)

Othman et al. Clin and res in hep and gastro 2011 



Introduction: Terminology


