Al vs Humans in Periapical Index (PAI) Scoring
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Aim

To compare the PAI scoring performance of an Al model with that of calibrated human observers
using an unseen image test set.

Methodology

The Al model was trained on 10,322 annotated periapical radiographs from the Department of
Endodontics, University of Oslo (2008-present). The radiographs were PAl scored and annotated
with apex locations by a calibrated human observer.

A test set of 100 digital periapical radiographs, with equal distribution across all five PAI
categories; tooth types, root-filled and non-root-filled teeth, was established by an expert panel.
The test set was independently scored by the Al model and 10 calibrated human observers.
Agreement with the reference standard on the full PAl scale was assessed using Cohen’s
quadratic weighted kappa (QWK). The PAI scale was dichotomized to healthy (PAI=1-2) and
diseased (PAI=3-5). Sensitivity and specificity were calculated for Al and human observers.

Results
The QWK for the Al model was 0.81 and the mean QWK for the human observers was 0.67.

The sensitivity and specificity for Al were 0.88 and 0.83 respectively. In comparison, the mean
human observers achieved sensitivity of 0.70 and specificity of 0.91.

Conclusion

In the present study, Al performed as good as or better than human observers in scoring PAl on
periapical radiographs. This was true for the full ordinal scale (QWK) as well as with metrics for
binary analyses (sensitivity and specificity). This suggests that Al may serve as a reliable and
consistent tool for radiographic scoring in large scale clinical and epidemiological studies.



