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Topics on this early Sunday morning
• How I became involved in AI

• What we are doing with AI and clinical decision support

• What we have learned so far: opportunities, challenges, and risks

• Where do we go from here?



How often do we think we know the etiology?
... But how often can we prove this?
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Radboud Tooth Wear Project

15 years....



Indirect 'traditional' – Direct hybrid 
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Radboud Tooth Wear Project

• Started in 2010

• 184 patients included

• 126 patients treated restoratively

• 75% male

• Average age: 37±10 years

• Generalized tooth wear

• No exclusion on etiological factors



Diagnostics:
Intraoral 3D-scanning



Contrast and sharpness



Digital workflow:
• Crown and Bridgework
• Tabletops
• Inlay, Onlay and Facing 
• Implantology
• Telescopes
• Post & Core
• Studymodels
• Virtual Setup / Preparation
• Splints
• Denture software
• Trays
• RPD removable partial
• Orthodontics
• Drillguides
• Combination with ImplantStudio





27 Trios Scanners 

280 Chairside and Working spots

Integrated into education from the first year

Current situation:
Diagnostics
Digitization of production: crowns, onlays, frames, etc
Digital design 
Digital planning (surgery, orthodontics, restorative)

Upcoming:
Decision making processes 
Prediction models
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Our ‘manual’ algorithm

Start 2016…

8 hours per patient



Could we have predicted the 
progression of wear?



Our ‘automated’ algorithm
2023



   

Segmentation of partial scans and mixed dentitions

 



Qualitative evaluation of wear facets

• Etiology often unclear

• Chemical and mechanical factors

• Multifactorial

Could this help in identifying the
main causes of tooth wear?



• Automatic detection of wear manifestations

• Next step(s): Link the progression of wear and

survival of restorations

• Better prediction of the treatment

• Individualised preventive advice

 

Qualitative evaluation of wear facets
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Automated annotations of tooth wear leasions
Detect progression over time

Automated segmentation of teeth on 2D image



Automatic chart filling



2D-photos, x-rays, MRI, echo?
JPEG, TIFF, ...

EPR
TXT, XLSX, DOCX, …

3D scans
PLY, STL, DCM, …

Multi-modal system
Develop: 
- Prediction models
- Decision-support AI system



Tooth wear

Mechanical

Chemical

Abfraction

Attrition

Extrinsic 
acids

Intrinsic 
acids

Diet

Grinding

Abrasion Parafunctio

Saliva

Drugs

Reflux
Vomiting

Clamps

Tongue 
position

Malocclusion

Mouth 
breath 

collection

Asthma

Lifestyle

Orthodontic
s/speech 
therapy

THK 
knowledge

Chewing

Stress

Depression

SES Low

Bite

Medication

Multifactorial



O
ro

fa
ci

al
 H

ea
lth

Vision:
To develop innovative solutions for orofacial health(care) 
problems and to contribute to a future in which everyone 

has optimal orofacial health.



Can we transform longitudinal 3D intraoral scans from digital impressions into
quantitative biomarkers of oral health and use them, together with

multimodal patient data, for prediction and clinical decision support?

“3D IOS as a longitudinal digital biomarker” 





Routine dental checkup in 2035 ?
• Routine scanning 
• Chair-side integrated 2D-photos, 3D-scans, x-rays, infrared in the EPR

• Software-based analysis of light and radiographic data:
• Periodontal state
• Caries detection, progression and risk
• Dento-facial discrepancy (orthodontics)
• Tooth wear detection and progression
• Surgical planning
• Detection and classification of oral diseases

• Clinical decision and prediction models 
• GCP, guidelines, and professional supervision



Routine digital dental checkup in 2035 !

Different role of the dentist/oral surgeon!

Home-based monitoring?

Legal considerations

Who makes the decisions?



AI in dental image diagnostics



Aim

Unpublished results



Study design

Participants 
n=19

Surfaces n=2679



No caries                   Enamel                      Outer dentin           Middle/inner dentin

No treatment                Non-invasive treatment              Restoration

Strongly insecure (1) to strongly confident (5)

Study design



Dentin+ 
threshold Without AI With AI Adjusted effect of AI

Sensitivity 83.2% 95.0%
OR 6.7

95% CI 3.39-13.23
p<0.001

Specificity 92.4% 86.6%
OR 0.32

95% CI 0.24-0.43
p<0.001

Accuracy 91.0% 87.9%
OR 0.60

95% CI 0.48-0.77
p<0.001

Caries detection



Without AI With AI Adjusted effect of AI

Unsupported 
restoration

6.0% 
(153/2565)

9.7% 
(249/2565)

OR 2.86
95% CI 2.13-3.85

p<0.001

Treatment decision



Summary

Higher sensitivity

Greater confidence

More false positives

More unsupported
invasive treatment

Overdiagnosis
Overtreatment



The more we see, the more we do…

My aim in using AI-supported systems is to improve the
quality, equity, and efficiency of (dental) healthcare



$150,000
Additional dentistry in the first 30 
days, according to Pearl.

$460 → $520
Reported production per patient
increased from 37% to 44%.

Case-study evidence
No guarantee of the same result 
in another practice.
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AI-support systems: Informed consent?
• AI-support systems will transfer (anonymous) data for processing the image

• Is an X-ray or a 3D scan without name and date of birth really anonymous?

• What must we do with all the flagging of cavities on X-rays?
• Should we for legal reasons comment each flag in our EPR?

• First law-suite of patients who don’t want their data to be sent to AI systems

• What about voice-recording systems?
• Long pieces of text, difficult to check on ‘small’ mistakes

• Do we oversee all the legal and ethical aspects of this?



Let’s use AI’s potential

1. Education
- Enhances radiographic interpretation 
- Increases confidence during training

2. Clinical practice
- Improves lesion detection 
- Supports more consistent diagnoses 
- Complements clinical judgement 

Caution
- Be aware of false-positive diagnoses 
- Keep minimally invasive treatment in mind
- Combine AI support with clinical 
examination and patient risk assessment



Take Home 
Messages

 AI opens up a new world of possibilities…
…but is the (dental) world ready for these changes?

 AI is a tool to achieve our goals — not a goal in itself.

 Develop AI algorithms based on real needs in (dental) healthcare.

 Train students and dental professionals to use AI-supported systems 
appropriately and critically.

 Invest in infrastructure, benchmarking, and high-quality international 
databases.
 Make better use of algorithms already developed and bring 

them into clinical practice.

 Let’s strengthen our international collaboration.
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Significant impact on (oral) health and healthcare



Greetings from Nijmegen

While no AI algorithm is meant to replace physicians, 
those physicians who use AI, 

might in future replace the ones who do not!
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