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[Abstract] Objective To study the effect of artificial intelligence in the pathological diagnosis of periapical cysts
and to explore the application of artificial intelligence in the field of oral pathology. Methods Pathological images of
eighty-seven periapical cysts were selected as subjects to read, and a neural network with a U-net structure was con-
structed. The 87 HE images and labeled images of periapical cysts were divided into a training set (72 images) and a
test set (15 images), which were used in the training model and test model, respectively. Finally, the target level index
F1 score, pixel level index Dice coefficient and receiver operating characteristic (ROC) curve were used to evaluate the
ability of the U-net model to recognize periapical cyst epithelium. Results The F1 score of the U-net network model
for recognizing periapical cyst epithelium was 0.75, and the Dice index and the areas under the ROC curve were 0.685
and 0.878, respectively. Conclusion The U-net network model constructed by artificial intelligence has a good seg-
mentation result in identifying periapical cyst epithelium, which can be preliminarily applied in the pathological diagno-

sis of periapical cysts and is expected to be gradually popularized in clinical practice after further verification with large
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Figure 1  U-net neural network structure diagram
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al, bl, cl: the HE group showed WSI of HE from 3 patients
with periapical cysts (HE X 12.5). a2, b2, ¢2: the label group
showed computer’s green labeling of the lining epithelium of the
periapical cyst (HE X 12.5). a3, b3, ¢3: enlarged image of the
marked site (black box) of a2, b2, ¢2 (HEx200). The same opera-
tion was performed on 72 WSIs of HE in the training set to ob-
tain the marker file corresponding to the HE images for the sub-
sequent model training. WSI: whole slide image

Figure 2 Epithelial labeling was performed on WSIs in

three patients with periapical cysts
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a: the marked part is colored and visualized accord-
ing to the marker file, and the other parts are ad-
Jjusted to a gray background for easy model recogni-
tion. b: the loss value is the error of the model rec-
ognition image. During model training, the loss val-
ue will no longer decrease after a certain number of
training iterations. At this time, a learning decay

strategy should be introduced to reduce the loss val-

0 20 40 60 80 100 120 140 160 ue as much as possible, thereby making the model

more stable and accurate

Figure 3 Visualization of image processing and optimization strategy of model training
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Table 1  Dice coefficient values of 15 cases of periapical cysts
No Dice No Dice

1 0.794 9 0.671

2 0.447 10 0.599

3 0.836 11 0.571

4 0.870 12 0.694

5 0.762 13 0.834

6 0.890 14 0.615

7 0.503 15 0.645

8 0.538 Mean 0.685
3 i
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Table 2 Performance of the U-net network model in

identifying pathological images of periapical cysts

Indicator Results
F1 score 0.750
Precision 0.780
Recall 0.725
Average Dice coefficient 0.685
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I gl , AL T AL 5 ) a2 18 AL A D A A Bl
o] MR BE 2 o 0 NN TR 2 ) 2% rh i — 20
JE R Y, 5 B 22 4% (convolutional neural net-
works, CNN) 2R F# ) bRk —" |/

Group a is the result of artificial
intelligence segmentation of the
corresponding group b (HE X
12.5) by the U-net neural net-
work model, yellow indicates
true positives, red indicates
false negatives, and green indi-
cates false positives. The accu-
racy of the model can be evalu-
ated by comparing the results of
group a and manual markers.
WSI: whole slide image

Figure 4  Visualization of
WSIs and segmentation re-
sults of periapical cysts
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The closer the area under the ROC curve is to 1, the stronger the
recognition ability of the model is. The area under the ROC curve
of this model was 0.878, indicating a high accuracy in identifying
periapical cyst epithelium. ROC: receiver operating characteristic.
FPR: false positive rate. TPR: true positive rate

Figure 5 ROC network curve of the U-net network model
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