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Correlation between computer-assisted quantitative autofluorescence imaging results and
the pathological grading of oral epithelial dysplasia in oral leukoplakia
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[Abstract] Objective:To explore the correlation between the quantitative results of autofluorescence imaging under computer
assistance and the grade of epithelial dysplasia in oral leukoplakia. Methods*From April 2016 to January 2024, 357 patients with
oral leukoplakia who visited the Department of Oral Mucosal Diseases at Shanghai Ninth People’s Hospital, Shanghai Jiao Tong
University School of Medicine, were included. Autofluorescence images of the lesions were obtained using a handheld
autofluorescence device. These images were converted to grayscale images to obtain quantitative metrics. An ordered multinomial
Logistic regression model was fitted in Python, and cumulative probability plots were generated. The dataset was divided into
training and testing sets, and a decision tree was generated. Different hyperparameters were adjusted to achieve optimal model
performance. Accuracy, precision, and F1 scores were calculated. The model performance was visualized using a confusion matrix.
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Results* As the degree of epithelial dysplasia increased, the relative mean color level showed a declining trend. In the binary
classification of epithelial dysplasia, there was no overlap between the cumulative probability curves of different categories. In the
four-category classification, only severe epithelial dysplasia overlapped with other category curves, indicating good discriminative
ability of the model. In binary pathological grading, when the training and testing set ratio was 4 : 1 and the maximum depth was 2,
the accuracy, precision, and F1 scores were 0.792, 0.801, and 0.795, respectively. In the four-category pathological grading, when
the training and testing set ratio was 9 : 1 and the maximum depth was 4, the accuracy, precision, and F1 scores were 0.611, 0.537,
and 0.569, respectively. Conclusion-Computer-assisted quantitative analysis of autofluorescence images can be used by oral
mucosal specialists as a reference to predict the degree of epithelial dysplasia in patients with oral leukoplakia and to monitor their
risk of cancer.
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Note: A. Original autofluorescence image. B. Converted grayscale image. C. Grayscale image was used to obtain a histogram of grayscale levels, which was

used to obtain the mean grayscale value. D. Selection of two negative regions as background controls. E. Obtaining the mean color level of the negative

regions. F. Selection of one positive region. G. Obtaining the MCL of the positive region.
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Fig1 Quantification of autofluorescence imaging
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Fig 3 Four cases of oral leukoplakia with different levels of epithelial dysplasia
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Fig4 Cumulative probability plot for the prediction of pathological results using an ordinal multivariate Logistic regression model
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Tab 1 Accuracy, precision, and F1 scores of binary classification of pathological results

Maximum depth

of decision tree Index 0.10 0.15 0.20
Accuracy 0.667 0.741 0.792

2 Precision 0.675 0.749 0.801

F1 score 0.669 0.744 0.795

Accuracy 0.639 0.685 0.750

3 Precision 0.643 0.700 0.764

F1 score 0.640 0.690 0.755

Accuracy 0.667 0.704 0.750

4 Precision 0.667 0.713 0.764

F1 score 0.667 0.707 0.755
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The proportion of the test set in all samples

0.25 0.30 0.35 0.40 0.45 0.50
0.656 0.648 0.632 0.650 0.671 0.665
0.659 0.655 0.555 0.604 0.622 0.605
0.547 0.534 0.522 0.556 0.586 0.578
0.589 0.648 0.680 0.629 0.603 0.609
0.485 0.619 0.665 0.560 0.536 0.536
0.508 0.596 0.663 0.551 0.554 0.554
0.711 0.620 0.664 0.630 0.634 0.631
0.707 0.579 0.649 0.572 0.552 0.544
0.709 0.576 0.650 0.566 0.562 0.557
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Tab 2 Accuracy, precision, and F1 scores of four-class classification of pathological results

Max imum depth The proportion of the test set in all samples
. Index
of decision tree 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Accuracy 0.528 0.537 0.611 0.556 0.519 0.512 0.546 0.565 0.553
3 Precision 0.302 0.344 0.512 0.395 0.385 0.394 0.476 0.352 0.346
F1 score 0.384 0.419 0.556 0.425 0.424 0.414 0.421 0.433 0.423
Accuracy 0.611 0.574 0.514 0.522 0.537 0.536 0.552 0.571 0.559
4 Precision 0.537 0.500 0.337 0.422 0.418 0.459 0.541 0.515 0.455
F1 score 0.569 0.533 0.407 0.454 0.427 0.438 0.465 0.489 0.455
Accuracy 0.528 0.537 0.542 0.544 0.556 0.528 0.483 0.528 0.525
5 Precision 0.414 0.386 0.340 0.443 0.454 0.550 0.468 0.525 0.465
F1 score 0.422 0.446 0.417 0.460 0.467 0.453 0.423 0.506 0.460
A B C
value<=8.575
gini=0.447
samples=285
value=[189, 96]
40 16 class=y[0]
35 0l o 1 0 0 14
J 30 12 values—41.21
% 21( 0 4 0 10 gini=0.495
= 25 = 8 samples=115
Q Q value=[52, 63]
E 20 E 21 0 0 6 class=y[1]
1 6 17 15 4
X
10 3p 0 2 1 0|2 ini=0.500
y -0 samples=95
0 ) 1 0 1 2 3 value=[47, 48]
Predicted class Predicted class class=y[1]
D
value<—8.575
gini=0.584
samples=321
value=[30, 189, 80, 24]
class=y[1]
value<s—41.653
gini=0.663
samples=124
value=[6, 48, 49, 21]
class=y[2]
e e
samples=21 samples=103
value=[0, 5,7, 9] value=[6, 43, 42, 12]
class=y[3] class=y[1]
<
e e e e
samples=10 samples=11 samples=100 samples=35
value=[0, 4, 3, 3] value=[0, 1, 4, 6] value=[6, 43, 39, 12] value=[9, 17, 9, 0]
class=y[1] class=y[3] class=y[1] class=y[1]
X » N
gini=0.642 gini=0.594 gini=0.648 gini=0.58
samples=9 ipl les=76 1p]
value=[0, 4, 3, 2] value=[0, 1, 4, 3] value=[5, 29, 33, 9]|value=[1, 14, 6, 3]
class=y[1] class=y[2] class=y[2] class=y[1]

Note: A. Confusion matrix of the test set prediction model for binary classification of pathological grade. Darker color blocks along the diagonal indicate a
higher probability of correct predictions. B. Confusion matrix of the test set prediction model for four-class classification of pathological grade. Dark color
blocks are primarily concentrated in the second and third column, indicating that the model tends to predict the degree of epithelial dysplasia as mild or
moderate. C. Decision tree of the training set for binary classification of pathological grade, showing the prediction process of each sample. The red circle
indicates the root node, and the red square indicates the leaf nodes, with different classification results. D. Decision tree of the training set for four-class
classification of pathological grade, showing the prediction process of each sample. The red circle indicates the root node, and the red square indicates the leaf
nodes, with different classification results.
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Fig5 Confusion matrix and decision tree with optimal model performance
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