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Outline

• Why do we need AI in endoscopy?

• Why AI should be worthwile in colonoscopy?

• What RCT has told us?



✓ To reduce practice variation  and improve 
quality in reporting 

✓ To prevent avoidable medical errors

✓ Assist gastroenterologists by offering  
artificial support

✓ Assist in real time to discover the 
unnoticeable

✓ Increase confidence in examination 
outcome and patient’s quality life Better outcome for the patient!

Why do we need AI in Endoscopy  ?



• Detection (CADe)
• Characterization (CADx)
• Inflammatory scoring (IBD)
• Quality of bowel prep
• Report drafting/analysis
• CIR calculation
• Other…

AI in colonoscopy



Detection of neoplastic lesions

Kaminski M et al. Gastroenterology 2017; 153: 98-105

✓ Increasing adenoma detection reduces CRC risk

✓ Inverse correlation with CRC incidence and death
Corley DA,  N Engl J Med 2014; 370:1298-1306

✓High variability among endoscopists
Zorzi M, Gut 2017; 66: 1233-1240



✓To overcome human factors related to recognition
(competence, fatigue, distraction)

✓To reduce variability across endoscopists  

AI major roles in colonoscopy practice



CADe in colonoscopy: why?

• Available and regulatory approved

• Easy to use (intuitive - short training)

• Effective in increasing polyp detection



AI systems Product Manufacturer Year of 
regulatory
approval

Place of regulatory
approval

CADe/CADx EndoBRAIN Cybernet Corp. 2018 - 2020 Japan

CADe GiGenius Medtronic
Corp.

2019 - 2020 Europe - US

CADe DISCOVERY Pentax Corp. 2020 Europe 

CADe/CADx CAD EYE Fujifillm Corp. 2020 Europe  - Japan 

CADe ENDO-AID Olympus Corp. 2020 Europe 

CADe= Computer Aided Detection
CADx= Comupter Aided Diagnosis

AI Systems for colonoscopy



Computed-Aided Detection - CADe



Author, journal, year N. of papers Results (95%CI)

Hassan C, GIE 2021 5 ADR RR: 1.44 (1.27-1.62)

Barua I, Endoscopy 2021 5 ADR RR: 1.52 (1.31-1.77)

Li J, Eur J GH 2021 5 ADR RR: 1.75 (1.52-2.01)

Zhang Y, J Laparoendosc Adv Surg Tech A, 2021 7 ADR OR: 1.72 (1.52-1.95)

Xu Y, PlosOne 2021 7 PDR AUC: 0.98 (0.96-0.99)

Ashat M, Endosc Int Open 2021 6 ADR OR: 1.76 (1.55-2.00)

Deliwala SS, Int J Colorect Dis 2021 6 ADR OR: 1.77 (1.57-2.08)

Nazarin S, J Med Int Res 2021 8 ADR OR: 1.53 (1.32-1.77)

Effective in increasing polyp detection

CADe increases ADR

Limitations: Mostly experts endoscopists, limited number of patients, patient heterogeneity, increase in <5mm polyps



Pooled data from 5 RCTs: 36.6% ADR versus 25.2% ADR in favor CADe

Very consistent data although different technologies!



Effective in increasing polyp detection
CADe is superior to advanced imaging and auxiliary tools

✓ 50 RCTs (34.445 pts)
✓ 18 chromoendoscopy
✓ 26 increased mucosal visualization
✓ 6 CADe

Spadaccini et al. Lancet Gastro Hepatol 2022





CADe for neoplasia detection: open issues

• False positive (procedure time)
• False negative 
• Validation by experts, real life data limited
• Effect mainly due to detection of small/ diminutive 

adenomas



✓ False positive (procedure time)
Mucosa  artifacts Bowel content 

artifacts

Post-hoc analysis 40 videos AID1:
✓ Mean FP per colonoscopy: 27.3
✓ 5.7% (1.6) of all FPs require additional exploration (4.8+6.2 sec.)
✓ < 10 sec/colonoscopy (+1% of WT)

CADe for neoplasia detection: open issues



Mucosa  artifacts Bowel content 

artifacts

CADe reduces by 3-folds the miss rate of adenomas by endoscopists using WL

p<0.001

CADe for neoplasia detection: open issues

✓ False negative



Effective in increasing polyp detection

CADe is effective regardless endoscopist expertise
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RR 1.46, 95%CI: 1.15-1.86

660 patients
10 non-expert endoscopists (< 2000 colonoscopies)

RR 1.22, 95%CI: 1.04-1.4

685 patients
10 expert endoscopists



• AI increases ADR and reduces miss rates of adenomas with a negligible
increase of WT for both expert and non-expert endoscopists

• Optimal colonoscopy technique remains of paramount importance when
using AI (false negative)

• Over reliance/deskilling may be a concern

• Early integration of AI may represent a reasonable measure of quality 
assurance for all the stakeholdres involved in screening programs

Summary 



Physician is still important and medicine is still
the art of the past and future! 
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