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A convolutional neural network-
based system to prevent patient

misidentification in FDG-PET
examinations

Keisuke Kawauchi®, Kenji Hirata®, Chietsugu Katoh™®, Seiya Ichikawa®, Osamu Manabe’,
Kentaro Kobayashi®, Shiro Watanabe®, Sho Furuya® & Tohru Shiga®

Patient misidentfication in imaging examinations has become a senous problem in clinical settings. Such
misidentification could be prevented if patient charactenstics such as sex, age, and body weight could be
predicted based on an image of the patient. with an alert issued when a mismatch between the predicted




Methods; Architectures
Convolutional Neural Network CNN

« We constructed a network as shown in the figure.

+ Conv = Convolutional Layer
- Pool = Max Pooling Layer
- FC = Fully Connected Layer
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A convolutional neural network-based ®
system to classify patients using FDG PET/ "
CT examinations

Keisuke Kawauchi', Sho Furuya™, Keniji Hirata”", Chietsugu Katoh'#, Osamu Manabe’, Kentaro Kobayashi’,
Shiro Watanabe” and Tohru Shiga™”

Abstract

Background: As the number of PET/CT scanners increases and FDG PET/CT becomes a common imaging modality
for oncology, the demands for automated detection systems on artificial intelligence (Al) to prevent human
oversight and misdiagnosis are rapidly growing. We aimed to develop a convolutional neural network (CNN)-based
system that can classify whole-body FDG PET as 1) benign, 2) malignant or 3) equivocal.

Methods: This retrospective study investigated 3485 sequential patients with malignant or suspected malignant
disease, who underwent whole-body FDG PET/CT at our institute. All the cases were classified into the 3 categories
by a nuclear medicine physician. A residual network (ResNet)-based CNN architecture was built for classifying
patients into the 3 categories. In addition, we performed a region-based analysis of CNN (head-and-neck, chest,
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Strategy to acquire high resolution PET images with
Super-Resolution Convolutional Neural Network (SRCNN)

Chietsugu Katoh , Daiki Endo / Health Sciences, Hokkaido University School of Medicine, Sapporo, Japan
Keiichi Magota , Osamu Manabe , Kenji Hirata / Hokkaido University School of Medicine, Sapporo, Japan

Super-Resqution Convolutional Equipment : F’hilips Vereos SRCNN dedicated high-resolution PET images SRCNN dedicated high-resolution

Neural Network (SRCNN) is a semiconductor PET/CT isobt sl gl PET images using conventional
technique for generating a high- low-resolution PET images.
resolution image from a low- Fifteen subjects had "8F-FDG

resolution image using deep whole body PET study. This technique would be useful

learning algorithm. High resolution images
(2x2x2mm voxels)

and conventional images

for clinical PET study.

A high-resolution PET device
was introduced, high-definition

2mm pixel image

Amm pixel image 2mm pixel image

X (4x4x4mm voxels) were e N
P;T_da’éa of 2 mm pixels can be acquired. i anAA
— SRCNN was trained using 500  High-resolution image by SRCNN _ ) .
pairs of h|gh resolution images decreased partial volume effect PET Images are 3-dimensional
We evaluated the SRCNN using and conventional images for gw data.
- : - each subject. re—_—
hlgh-re?olutllogEF’TE_T images and : : / X?mm S In this study, SRCNN was trained
conventiona Images. gRt E’NN ;?as con Ztr_ll._lcte q “:ilih j ﬁ;\zmm s using 2-dimensional image data.
on, Keras and TensorFlow. rom
yion. ol I L | I\ e It would be better that the training

2 4mm pixol imago of SRCNN will be performed
1 dinmeter of tumor phantom USiI'IQ 3-dimensional data.
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