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AI for Colonoscopy:

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



Effective in increasing polyp detection

Limitations: Mostly experts endoscopists, limited number of patients, Vs white light, patient heterogeneity.

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)

Huang D, Int J Colorectal Dis 2022 10 ADR RR: 1.43 (p<0.001)

CADe increases ADR





Repici A; Gut 2022; 71: 757-765

Effective in increasing polyp detection
AID-2 study
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Effective in increasing polyp detection
CADe increases ADR in FIT-based CCR program

• Design: prospective multicenter parallel RCT

• Centres: Milano, Como, Pavia, Padova, Crema

• Patients: FIT+ (CRC screening program)

• Arms:  HD-WL colonoscopy vs HD-WL-AI colonoscopy

• AI system: CAEYETM (Fujifilm Co.)

• Hypothesis, main outcome: Ai increases in (43% → 53%)

• Sample size: 778 patients

Rondonotti E et al, Endoscopy 2022 [Epub]

WL+CADe Standard WL p value

Enrolled patients 405 395 ---

Mean age, SD 61.4, 7.0 61.1,7.5 0.464

Gender, Males (%) 52.6 49.6 0.437

First FIT round (%) 34.6 35.7 0.767

Overall BBPS
6-7
8-9

131
274

112
283

0
248

Insertion time, mean (SD) 456.1 (245.2) 502.7 (638.2) 0.174

Mucosa inspection time, mean (SD) 572.2 (168.2) 568.6 (190.8) 0.403



Effective in increasing polyp detection
CADe increases ADR in FIT-based CCR program

Rondonotti E et al, Endoscopy 2022 [Epub]
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Effective in increasing polyp detection
CADe increases ADR in FIT-based CCR program

Pesatori EV at al, DDW 2022



Effective in increasing polyp detection
CADe increases APC in FIT-based CCR program

Rondonotti E et al, Endoscopy 2022 [Epub]
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Effective in increasing polyp detection
CADe increases ADR in FIT-based CCR program: endoscopist expertise

Rondonotti E et al, Endoscopy 2022 [Epub]
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CADe study limitations:

• Diminutive polyps

• Unblinded

• “Hawthorne” effect

• Hype cycle curve (peak phase)

• Few expert centres

• Interval cancers? Mortality?



CADx



Real time optical diagnosis (leave-in, R&D):

- Accuracy below recommended levels outside of expert centers 
Rees C et al, Gut 2017; 66: 887-895

- Many barriers for implementation in routine practice

Willems P et al. Endosc Int Open 2020;8:E684-E692.



endocytoscopy + NBI or Methylen blue





• 4 Centers

• 18 endoscopists: (9 experts)

• 596 diminutive  RectoSigmoid Polyps (DRSPs)

• NPV DRSPs >90% for Endoscopist+AI





CADx for polyp characterization

CADx «technical» feasibility:

→ 541/596: 90.8% (95%CI [88.2-92.9]%)

CADx technical feasibility and combined high-confidence rate
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Combined CADx-endoscopist high confidence rate:
Endoscopist+AI

Number of DRSPs evaluated 550/596

High-confidence rate 92.3%

CADx for polyp characterization

CADx «technical» feasibility:

→ 541/596: 90.8% (95%CI [88.2-92.9]%)

→ Unstable characterization: 7.9%
→ Impossible characterization: 1.3%

CADx technical feasibility and combined high-confidence rate



CADx for polyp characterization
Clinical performances

Accuracy parameter Endoscopist+AI (95% CI)

Sensitivity 88.6% (83.7-91.4)

Specificity 88.1% (83.9-91.4)

Positive predictive value 85.1% (79.8-89.1)

Negative predictive value 91.0% (87.1-93.9)

Accuracy 88.4% (85.3-90.9)
Rondonotti E et al, Endoscopy 2022 [Epub]



CADx for polyp characterization
Clinical performances

Accuracy parameter Endoscopist+AI (95% CI) Endoscopist (95%CI)

Sensitivity 88.6% (83.7-91.4) 88.6% (83.6-92.2)

Specificity 88.1% (83.9-91.4) 88.8% (84.5-91.9)

Positive predictive value 85.1% (79.8-89.1) 86.1% (80.8-90.0)

Negative predictive value 91.0% (87.1-93.9) 90.9% (86.8-93.7)

Accuracy 88.4% (85.3-90.9) 88.7% (85.7-91.2)

Barua I et al, NEJM Evidence [Epub]

p= ns

Rondonotti E et al, Endoscopy 2022 [Epub]



CADx for non-experts

Rondonotti E  et al. Submitted to Endoscopy





CADe study limitations:

• Experienced endoscopists

• Suboptimal results (AI alone)

• Polyps always resected

• Interaction human being/AI



What we know:

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

• AI-assisted optical characterization is promising and might boost the implementation of 
leave-in and R&D strategy in clinical practice

• More clinical data are needed

• AI cannot substitute endoscopist 
• AI does not offset the need for a high-level of expertise and training (characterization!)

Expectations:

• Clinical testing of new AI features (CIR calculation, quality of bowel prep, polyp sizing 
etc…)

• CADe: AI + mucosal exposure devices
• CADx: 2nd generation CADx systems (continuous improvement!)




