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• Define endoscopic submucosal dissection (ESD) & third 
space endoscopy

• Identify third space procedures & their indications

• Describe the toolbox for third space

• Review the basic steps of POEM (Per oral endoscopic 
myotomy)

• Recognize potential adverse events & their management

• Describe anticipated post-procedure recovery

Objectives
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• AKA submucosal endoscopy

• Origins come from ESD (endoscopic 
submucosal dissection) 

• Utilizes a tunneling technique to 
endoscopically perform 
interventional procedures that were 
traditionally done surgically

What is the Third Space?



What is the Third Space?

Raghuram et al., Gastrointest Endoscopy Clinics of North America, 2005. Yamaguchi et al., BMC Gastro, 2019.



ESD Origins:

• Arose as a result of Japan’s national gastric cancer screening program

• Transition from radiologic to endoscopic studies let to increased 
detection of early gastric cancers

• Seeking curative treatment 

with less morbidity

• Limitations of EMR made it

insufficient

What is the Third Space?

https://www.thepracticingendoscopist.com/p/is-endoscopic-submucosal-dissection

Bourke et al., Gastro, Feb 2018.



What is the Third Space?

Asano et al., World J Gastrointest Endosc, Oct 2012. Ge et al., Dis Dis & Sci, March 2022.

Endoscopic Submucosal Dissection (ESD):

- Using a knife to incise the mucosa to access the submucosal space

- Dissect the submucosa to completely remove the lesion in a single piece (en bloc)



• Tunneling technique

• Mucosal flap valve for 
protection

• Allowing interventions 
that were traditionally 
performed with surgery

What is the Third Space?

Inoue et al., Endoscopy, 2010.
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POEMs Abound

*Throughout:

Subepithelial Lesions → STER

Lower Esophageal Sphincter:

Achalasia → POEM (E-POEM)

Esophageal Diverticulum (D-POEM)

Upper Esophageal Sphincter/Cricopharyngeus:

Zenker’s Diverticulum → Z-POEM

Pylorus:

Gastroparesis → G-POEM



Symptoms:

• Progressive 
dysphagia

• Regurgitation

• Chest pain

• Cough

• Weight loss

Achalasia & POEM

Savarino et al, Nature Review Disease Primers, 2022.



Achalasia & POEM

Inoue et al., Endoscopy, 2010.



Z-POEM G-POEM
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Third Space Toolkit: Caps

Inoue et al., Endoscopy, 2010.



Third Space Toolkit: Knives

Ge et al., Dig Dis & Sci, March 2022.



Third Space Toolkit: Hemostasis

Coagulation Forceps

Hemostatic Gels

Hemostatic Powders

Epinephrine (must dilute)



Third Space Toolkit: Electrocautery Unit

Ge et al., Dig Dis & Sci, March 2022.

• Uses settings different from 

typical endoscopy procedures

• Have a separate active cord for 

hemostatic forceps

• Consider if unit can be moved to 

be accessible & visible to 

physician while working



Third Space Toolkit: Closure

TTS Clips

OTSC Clip

XTack

Overstitch (Endoscopic Suturing)



❑ Distal attachment cap

❑ Grounding pad

❑ Electrocautery unit settings

❑ Injection tools:
❑ Needle
❑ Methylene blue with saline
❑ +/- Viscous agent (?)

❑ Knife

❑ Hemostatic forceps

❑ Hemostasis tools (epi, gel, etc)

❑ Closure tools (clips, etc)

❑ Decompression Needle (Veress or 
angiocath)

Third Space Toolkit: Checklist

POEM Extras:

❑ Chlorhexidine

❑ Antibiotics

❑ Low flow CO2 (confirm AIR off!)

❑ +/- EndoFLIP
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1. Inject saline under the mucosa to make a 
submucosal bleb

2. Make a mucosal incision to expose the 
submucosa

Steps of POEM

Inoue et al., J Am Coll Surg, 2015.
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1. Inject saline under the mucosa to make a 
submucosal bleb

2. Make a mucosal incision to expose the 
submucosa

3. Dissect the submucosa to make a 
submucosal tunnel extending into the gastric 
cardia

4. Perform a myotomy to cut the esophageal 
muscle fibers

5. Use clips (or other tools) to close the entry 
site and complete the mucosal closure

Steps of POEM

Inoue et al., Endoscopy, 2010.



Steps of POEM

Inoue et al., Endoscopy, 2010.
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• Bleeding (0-1%) – intra-op or post procedure

• Mucosal injury – generally able to close with clips or stent

• Esophageal leak (0.4%)

• Infection – rare, usually relates to perforation or leak

• Gas leak – important to know about!

• Post procedure pain – difficult to predict, usually worst immediately post procedure, 
aim to avoid N/V, often improves within 24-48hrs

Potential Adverse Events

Christodoulidis et al., WJG, Feb 2025.



• Use low-flow CO2, NEVER air

• Ask anesthesia to monitor etCO2 & peak pressures

• Routinely evaluate for abdominal distension or neck 
crepitus

• For suspected or impending tension pneumoperitoneum →
emergent needle decompression

• Routine to see small amounts of pneumoperitoneum or 
pneumomediastinum on post-procedure studies

Gas Leak

Wilson et al., VideoGIE, Jan2025.

*consider adding needle to your safety timeout!
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• NPO until barium swallow

• If no leak on swallow → clear 
liquids then advance

• Pain control

• Possible discharge vs obs
admission

• Usually on soft diet for a few days 
(5-14)

• +/- antibiotics on discharge

• PPI is important!!

• Anticoag plan variable

Post-Procedure Recovery

*there is NO routine post-procedure protocol, this is variable by institution/provider!



• Third space endoscopy = endoscopic techniques working within the 
submucosa for therapeutic

• Third space procedures include ESD, POEM for achalasia, Z-POEM for 
Zenker’s diverticulum, and G-POEM for gastroparesis (and more!)

• Key tools for third space procedures include a distal attachment cap, 
endoscopic knife, hemostatic forceps, and closure devices

• POEM procedure uses a tunneling technique in the esophagus to cut 
the LES as a treatment for achalasia

• Know how to recognize signs/symptoms of gas leak and use of a 
decompression needle to emergently address

• Post-procedure recovery practices are variable and are evolving with 
time and experience with the procedures

Summary



• Third space endoscopy requires the whole team!

Summary

Questions?




