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“There is no function the computer cannot do in 
radiology”

Gwilym S. Lodwick, MD





Use of non-human evaluators in diagnostic healthcare
Pathology Sensitivity (95% 

CI)
Specificity 
(95% CI)

Source

Sars-CoV 2 98% (95-100) 99% (95-100) Guest et al. J Travel Med. 2022;29.

Breast Cancer 99% (97-100) 98% (97-100) Kure et al. Biology. 2021;10.

Colorectal cancer 97% 99% Sonoda et al Gut. 2011;60:814–9.

Cancer 
biomarkers

discriminate between cancerous 
and healthy cells and between two 
cancerous lines, 99% accuracy

Piqueret et al. iScience. 
2022;25:103959.



(these tools)... achieve equal or better diagnostic 
performance for the detection of complex 
pathologies…

…however, the biggest challenge is translating what we 
see in the research setting into an operational setting

Photopoulos. Nature. 2022;606:S10–1.
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Hinton 2016

“We should stop training radiologists now, it’s just 
completely obvious within five years (2021) deep 
learning is going to do better than radiologists.”

Hinton 2022

“The transition is slightly slower than I hoped but 
well on track for AI to be better than most 
radiologists at interpreting many different types of 
medical images by 2026”







Evaluation Prospective

No Yes

Multisite No

Yes

Low risk Bias

High risk Bias
Wu et al. Nat Med. 2021;:1–3.
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127 clinical findings, 821 681 chest x-rays from 
520 014 cases

Seah et al. Lancet Digit Health. 2021;3:e496–506.



2 Key problems in Dentistry
I. How to translate the research findings for practical clinical use

Uribe, Innes, Maldupa. Int J Paediatr Dent. 2021;31:817–30.

The Implementation Gap



Lee et al. Sci Rep. 
2021;11:16807.

Schwendicke et al. Clin Oral Investig. 2019. 23, 
3691–3703

Better 
diagnosis

Better 
treatment

plus





Usual AI performance metrics

1. Percentage  of  times  medical  procedure  avoided  due  to  image  
information.

2. Number  of  percentage  of  times  clinicians’  prospectively  stated  
therapeutic  choices  changed  after test  information.

3. Percentage  of  patients  improved  with  test  compared  with/without  test.
4. Cost  per  QALY  saved  with  image  information.
5. Cost-benefit  analysis  from  societal  viewpoint.  
6. Cost-effectiveness  analysis  from  societal viewpoint.

Therapeutic 
change

Patient 
outcomes
Societal 
outcomes

Clinically relevant performance metrics



Schwendicke et al. J Dent. 2022;119:104080.



Seah et al. Lancet Digit Health. 2021;3:e496–506.

 Improved diagnosis area



Kiani et al. NPJ Digit Med. 2020;3:23.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7044422/
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2 Key problems in Dentistry
I. How to translate the research findings for practical clinical use

II. How to decrease the costs to increase the coverage







2 key metrics to keep in mind when developing an AI 
model in Dentistry

WHO Global Oral Health Action Plan goals

1. Universal Health Coverage 75%
2. Disease reduction 10%



My new AI model/app/algorithm 
increases dental UHC by (insert here)%
and
decreases (insert pathology here)
prevalence by  (insert here)% 
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