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Deep learning has been studied in recent years to identify
periapical lesions- a significant indicator of periapical peri-
odontitis in radiographs. An accurate dataset is essential for
constructing an efficient learning model for detecting peri-
apical lesions. In order to achieve this goal, we gathered and
created a database of panoramic radiographs containing pe-
riapical lesions from the High-quality Dental Treatment Cen-
tre, School of Dentistry, Hanoi Medical University, between
January 2016 and March 2021. Out of 16,519 radiographs,
three experienced dentists identified 3,926 images of periapi-
cal lesions and annotated those lesions based on the Periapi-
cal Lesions Classification. By applying well-known data pro-
cessing techniques (e.g. scaling, mirroring, and flipping), the
amount of data is increased to 17,004 images through gen-
erating additional images for machine learning. The dataset
has three folders: one for the original photos, one for the
post-augmentation images, and the rest for the annotation of
periapical lesions. The information could assist researchers in
developing a predictive machine model for detecting periapi-
cal lesions in radiographs.
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Specifications Table

Subject Medical Engineering, Computer Vision, Artificial Intelligence

Specific subject area Deep-learning-based image detection and classification of periapical lesions in
Panoramic Radiographs

Data format Raw: JPG

Conversion: JPG
Annotation: XML

Type of data Image

Data collection This dataset collects images of periapical lesions in panoramic radiographs. A
Panoramic X-ray device was used to capture panoramic radiograph images in the JPG
image format, with a size of 2444+1292 px and 2316x 1292 px. These images were
taken from January 2016 to March 2021.
A total of 3926 images with periapical lesions were captured.
These images were enhanced by scaling, mirroring, and noise, which expanded the
dataset to 17,004 images.
The folder size of the panoramic image dataset is 4.15 GB, and there are three
compressed files in RAR.

Data source location Institution: High technology of Dentistry Centre, School of dentistry, Hanoi Medical
University
Country: Vietnam

Data accessibility Repository name: Mendeley Data

Data identification number: DOI:10.17632/kx52tk2dd].3
Direct URL to data: https://data.mendeley.com/datasets/kx52tk2ddj/3

1. Value of the Data

+ These data are beneficial for understanding periapical lesions from panoramic radiographs

with a large number of images (up to 3926 images). Dental specialists strictly check all im-

ages during each data collection and processing stage.

Dentists can use this dataset to improve the ability to identify periapical lesions and for den-

tal education.

Artificial Intelligence researchers utilize this dataset for the training phase of machine learn-

ing models to classify, detect, and segment apical periodontitis lesions. This annotated

dataset is used to evaluate the precision of the proposed models through the sensitivity,

specificity, and other metrics.

« To the best of our knowledge, this dataset is the first attempt that defines periapical lesions
to be publicly available, with a large number of 3926 original panoramic radiographs and an
expanded dataset to over 17,000 images.

2. Background

Apical periodontitis is a common chronic dental disease. Statistics stated that individuals
have a52 % frequency of apical periodontitis, while tooth levels have a 4-6% prevalence [1].
Apical lesions on radiographs are the most typical sign of apical periodontitis. Medical profes-
sionals may use periapical, panoramic, or Conebeam computed tomography to identify apical
periodontitis. Panoramic radiographs are frequently employed to detect periapical lesions and
dental disorders.

Deep learning models have been used in many studies to identify periapical lesions on
panoramic radiographs [2-4]. But those studies only identified periapical lesions without classi-
fying and determining the extent of disease damage. Furthermore, the accuracy of the models
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Table 1
PAI criteria [5].

PAI Scores Criteria

Normal (PAI <2) Normal periapical structures

Small changes in bone structures

Changes in bone structure with some mineral loss
Periodontitis with well-defined radiolucent areas

Severe periodontitis with exacerbating features

Abnormal (PAI >3)

U W =

ranges from 67.3% to 84% on a limited dataset of about 357 images to 1000 images [2-4]. In
order to develop a high-quality diagnostic learning model for apical lesion detection and classi-
fication, a dataset of panoramic radiographs that is both extensive and good quality is necessary.
As far as known, this dataset is the first collection of panoramic radiographs with multiple im-
ages displaying abnormal periapical lesions published worldwide.

3. Data Description

The dataset described in this article includes 3926 panoramic radiographs with different pe-
riapical lesions, and the data were enhanced by scaling, mirroring, and noise, which expanded
the dataset to 17,004 images. All images were obtained with the help of dental experts. All la-
beled image components have been classified into three groups according to PAI classification
(Table 1) [5]: PAI 3, PAI 4, and PAI5. According to previous studies, PAI 1 and PAI 2 are consid-
ered normal and eliminated [6-9]. All original images have a resolution of 235 dpi, a width of
2444 px, and a height of 1292 px.

All images were taken using the “Sirona Orthophos XG” X-ray machine- approved by the
FDA in 2013 - at the High-quality Dental Treatment centre, School of Dentistry, Hanoi Medical
University from January 2016 to March 2021.

The panoramic radiograph dataset can be used to diagnose the periapical lesions. For these
3926 images, we used LabelMe (Version No. 3.16.7, Massachusetts Institute of Technology, Cam-
bridge, MA, USA) to label the periapical lesions.

Data augmentation increases the variety of the dataset and enhances the precision of deep
learning algorithms [10,11]. The dataset was augmented through random scaling (0.8-1.2 times),
random rotation (—90°-180°), mirroring (horizontal, vertical, horizontal vertical), and noise. After
the augmented stage, the dataset obtained 17,004 photos, as indicated in Table 2.

Table 2

Description of the dataset for the panoramic images with periapical lesions.
Data enhancement Original Scale Mirror Rotation Noise All
Num. 3926 3926 3926 3926 1300 17,004

3.1. Component description of panoramic radiographs with periapical lesions

Fig. 1 shows the most common periapical lesions in panoramic radiographs.

3.2. Description of dataset folders

We constructed a panoramic radiograph dataset by employing 10,800 images post-data aug-
mentation. These images were separated into folders with original photos, post-augmentation
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Pai 3: Changes in bone structure with some Pai 4: Periodontitis with well-defined
mineral loss radiolucent areas

L
Pai 5: Severe periodontitis with exacerbating features

Fig. 1. The sample image of periapical lesions.

Periapical
Dataset.rar

Compressed file Periapical lesions

Original JPG Augmentation JPG
[ ImageAnnots.rar } ‘ Images ’ [ Images ImageAnnots

Augmentation JPG

Original JPG
Images.rar Images.rar

Fig. 2. Folder structure.

images, and annotation XML files (Table 3). The table shows a brief description of the dataset.
The folder structure is shown in Fig. 2.

The periapical Dataset directory contains a folder named “Periapical Lesions” and a folder
called “Compressed file”. The “original JPG Images” folder contains the original Images, which
makes it convenient for researchers to browse and view datasets online. The “Augmentation
Periapical Lesions” folder contains the images post-data augmentation. The “Compressed file”
folder contains “Original JPG Images.rar”, “Augmentation JPG Images.rar,” and “ImageAnnots.rar”
files that can be used to download directly. The details of the folder and file are shown in
Table 4.

The Periapical lesions image dataset’s “Periapical lesions” directory comprises three main
folders. Within this structure, the “Original JPG Images” folder stores the original images of
panoramic radiographs with periapical lesions. The Augmentation JPG Images folder maintains
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Table 3
Brief description of the dataset.
No. Particulars Description
1 Original Image JPG; 24441292 px; 235 dpi
2 Post augmentation image JPG and PNG; 2444x1292 px; 235 dpi
3 Annotation file format XML
4 Dataset size Size of each image: 132-869 KB

Original JPG Images folder size: 817 MB

Augmentation JPG Images folder size: 3.37 GB

Image Annotation folder size: 11.5 MBOriginal JPG Images.rar size: 823 MB
Augmentation JPG Images.rar size: 3.52 GB

ImageAnnots.rar size: 6.2 MB

Table 4
Brief description of the folder/file.
No. Name File formats in the Description
folder
1 Original JPG Images.rar RAR Conveniently packaged for download

Augmentation JPG Images.rar
ImageAnnots.rar

2 Original JPG Images JPG Original Panoramic Images

3 Augmentation JPG Images JPG Panoramic Images Post Augmentation

4 ImageAnnot folder XML Labels and annotations of periapical
lesions

image post-augmentation. Additionally, XML files contain the label of periapical lesions and the
location of lesions in the images.

3.2.1. Original JPG images

This folder contains all 3926 images in JPG format. The folder size is 817 MB. The naming
convention for images consists of five Arabic numerals, the first four digits representing the se-
rial number of the panoramic radiographs and the last digit depicting the original image.

3.2.2. Augmentation JPG images

This folder contains all 13,078 images in JPG format. The folder size is 3.37 GB. The naming
convention for images is five Arabic numerals. The first four digits represent the serial number
of the original image. The last one represents the type of data enhancement, labeled from 2 to 5,
where label 2 represents noise, label 3 represents random scaling, label 4 represents mirroring,
and label 5 represents rotation.

For example, 00032.JPG indicates that the image was obtained by adding noise to the
Panoramic image with the sequence number 3.

3.2.3. Image annotation folder

There is a folder called Annotations, which contains XML files. The name of the XML file is
the same as of the JPG images. The XML file stores information about the lesion’s label and its
position in the JPG image regarding width, height, and depth.

In summary, in the Periapical Dataset, we have one zip file and three folders: the original
images, the images post augmentation, and the XML files.

4. Experimental Design, Materials and Methods

The panoramic radiographs were taken from patients in the High-quality Dental Treatment
centre, Hanoi Medical University, from January 2016 to March 2021. A total of 16,519 panoramic
radiographs were collected.
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Fig. 3. The annotation box contains the whole defect.

Qa®
s @

Fatients Doctors

Augmentation Storage

Panoramic Xray Reader
Xray Machine

Fig. 4. Data collection and annotation workflow.

Three experienced dentists with over five years of experience assessed and classified periapi-
cal lesions in panoramic radiographs. Three dentists calibrated fifty panoramic radiographs with
periapical lesions before detecting the periapical lesions in the panoramic radiograph (Figure 3).
Radiographs obtained in agreement with at least two examiners will be selected with the anno-
tation of the majority. PR with three different annotations or no lesion detected (PAI 1, 2) will
be eliminated.

We used the open-source annotation software LabelMe (version 3.16.7) to annotate the
panoramic radiographs dataset Three dentists mark the lesions by enclosing the entire defect
with a box. The lesion areas corresponding to cases of PAI 3, PAI 4 and PAI 5 are labeled “3”,
“4” and “5”, respectively. The annotations of periapical lesions were evaluated by the Intersec-
tion over Union of images (IoU) between the annotations of three dentists. If the IoU threshold
is greater than 0.8 between at least two annotation boxes, we will randomly choose the anno-
tation from one of these results. If no IoU exists between two boxes which is more than 0.8,
the lesions will be eliminated. Finally, 3926 panoramic radiographs were selected for the study
(Table 5). The inter-reliability of the three examiners was also considered. Data collection and
annotation workflow are shown in Figure 4

4.1. Data augmentation

The panoramic images collected by dentists were then augmented by an image data enhance-
ment program written in Python on PyCharm Community Edition. The image was randomly
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Table 5
Distribution of periapical lesions according to tooth type.
Maxillary Mandibular Total
Anterior Premolar Molar Anterior Premolar Molar
PAI 3 271 479 817 340 580 1204 3691
PAI 4 70 330 521 109 479 308 1817
PAI 5 52 76 48 172 104 69 521
Total 393 885 1386 621 1163 1581 6029

Original Image

Scale

Rotation

Mirror

Noise

scaled (0.8-1.2 times), mirrored (horizontal, vertical, horizontal vertical), rotated (—90°- 180°),
and noised (Figure 5). We expanded from 6,029 apical lesions to 25,827 apical lesions (Table 6).
We saved the converted images in the “Augmentation JPG Images” folder according to naming

conventions.

Fig. 5. Data augmentation.
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Table 6
Distribution of periapical lesions according to tooth type post-augmentation.
Maxillary Mandibular Total
Anterior Premolar Molar Anterior Premolar Molar
PAI 3 1164 2053 3505 1459 2486 5163 15,830
PAI 4 300 1416 2235 468 2054 1322 7795
PAI 5 224 326 206 734 446 296 2232
Total 1688 3795 5946 2661 4986 6781 25,857

Limitations

Not applicable.
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