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Preliminary Study on an Automated Extraction of Breast Region and Automated Detection of
Breast Tumors and Axillary Metastasis Using PET/CT Images

Natsuki MINOURA *!, Atsushi TERAMOTO *!, Katsuaki TAKAHASHI *2, Osamu YAMAMURO *?,
Masami NISHIO *3, Tsuneo TAMAKI *2, Hiroshi FUJITA **

*I Graduate School of Health Sciences, Fujita Health University
*2 East Nagoya Imaging Diagnosis Center

*3 Nagoya Radiological Diagnosis Center

** Graduate School of Medicine, Gifu University

Positron emission tomography (PET) and X-ray computed tomography (CT) are used for the localization and
analysis of breast cancer and axillary metastasis. In this study, we develop a method for the automated detection of
breast tumors and axillary metastasis in PET/CT images. Our scheme extracts the breast region, which includes axilla,
from CT images and then detects high-uptake regions inside the breast region from PET images. First, a bounding box
is calculated for the breast and the axilla using bone and lung information obtained from CT images. Second, high-up-
take regions are detected in PET images using massive structure enhancement and thresholding. The areas outside the
breast regions are excluded from initial candidate regions. False positives (FPs) are eliminated using the location and
the shape of initial candidate regions before obtaining final candidate regions. In our experiments, we evaluated tumor
detection ability of the proposed method. Breast regions were identified and extracted correctly in all cases. Sensitivity
of tumor detection was 0.76 with a number of FPs/case of 3.9. These results indicate that the proposed method may be
useful for breast tumor and axillary metastasis detection using PET/CT images.

Key words: PET/CT, Breast cancer, Automated detection, Region extraction, Hessian matrix
Med Imag Tech 35(3): 158-166, 2017
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