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Intraductal lesions detected by screening breast ultrasound

'Department of Clinical Laboratory, Tsukuba Medical Center Hospital,
*Tsukuba International Breast Clinic,
*Total Health Evaluation Center Tsukuba,
“Department of Senology, Tsukuba Medical Center Hospital

'Reiko Naoi, “Eriko Tohno, *Kayoko Koshikawa,
"Nobuko Kobayashi, '"Maiko Ishikawa, “lsamu Morishima

[Purpose] According to the JABTS Guidelines for Breast Ultrasound Diagnosis 4th
Edition, all intraductal lesions, except for those with fluidity, require further examinations.
However, detection of breast cancer using this criterion is not prevalent. We reviewed
ultrasound images of intraductal lesions detected by screening and proposed new criteria.

[Subjects and Method] Of the 14,120 individuals who underwent ultrasound breast cancer
screening at Total Health Evaluation Center Tsukuba between April 1, 2018, and March 31,
2019, those who were found to have intraductal lesions were examined.

[Results and Discussion] Intraductal lesions were found in 123 of those screened(0.9%),
and finally, 14 (0.1%) were deemed to need further examinations by referring to the previous
examinations. Among them, there were four cases (0.03%) of breast cancer. We reviewed the
ultrasound findings of 85 cases, including both breast cancer and benign cases, proven by
further examinations or a follow-up of more than 2 years at our institution. Breast cancer was
confirmed in cases with both gradually rising or filling solid components inside the duct and
blood flow inside. Therefore, we propose new criteria that further examinations are required in
cases with these findings, and not required in cases with sharply rising solid components. In
addition, for masses contiguous with the duct and with confusion regarding whether they are
intraductal, the recall criteria for masses are applied. By applying these new criteria, 15% of
the intraductal lesions, 9.8% (0.08% overall) in excluded cases without significant changes
from the previous examinations, would require further examinations so as not to overlook any
breast cancer cases.

[Conclusion] Ultrasound screening for breast cancer identified intraductal lesions in 123 of
14,120 individuals, and there were four cases of breast cancer. The new criteria can efficiently
detect lesions that may indicate breast cancer, and thus require further examinations.

Key words: breast ultrasound, mammary duct ectasia, breast cancer, DCIS, breast cancer screening
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Questionnaire Survey on the Spread of the Quality Control Phantom:

Activity Report of Research Group to Examine the Spread and Continuous use of

Quality Control Phantom

'Research group to Examine the Spread and continuous use of Quality Control Phantom of the Japan
Association of Breast and Thyroid Sonology,
*Department of Diagnostic Imaging, Tokyo Medical University Hospital,
*Roppongi Hills Clinic, ‘Department of Radiology, Moriya Keiyu Hospital,
*Radiological Technology International Cooperation Academy,
*Department of Medical Laboratory, Tokai University Hospital,
"Office of the Thyroid Ultrasound Examination, Radiation Medical Science Center for the
Fukushima Health Management Survey, Fukushima Medical University,
*Department of Diagnostic medical sonography, Medical sonographic imaging center, St.Marianna
University School of Medicine,
’Department of Breast Surgery, National hospital Organization Higashi Nagoya Hospital,
"*Department of General Surgery, Kawasaki Medical School General Medical Center

2Yoshiko Miyamoto, '?Atsuo Kawamoto, '*Masaru Sakurai,
"“Masahiko Tsuruoka, '**Kaoru Matsubara, "°Noriko Koyanagi,
""Chisato Takahashi, "®Naomi Oana, "*Tokiko Endo, "'°Kazutaka Nakashima

In diagnostic imaging, quality control is essential to maintain accuracy. The research group
to examine the spread and continuous use of quality control phantoms has been working to
spread the quality control of ultrasound imaging using these phantoms in more facilities. To
determine the degree of dissemination of quality control phantoms, we conducted two
questionnaire surveys.

The questionnaires were announced on the JABTS homepage and mailing list and answers
were submitted through the Web (Google forms) . The first questionnaire survey was conducted
from July 7 to August 15, 2021, and the second one was from August 25 to September 31, 2022.

There were 20 facilities that implemented quality control phantom programs in the first
questionnaire and 26 in the second. After the first questionnaire, 4 facilities introduced quality
control phantoms. Three of 10 medical checkup facilities and six of 23 university hospitals
answered that they used quality control phantoms in the first questionnaire. Four of 13
screening-only facilities implemented quality control phantom programs. The mean duration of
ultrasound equipment replacement was 6 to 15 years at 101 facilities (89%).

Though the significance of quality control using Phantom was widely known, few facilities
had actually implemented it. Our research group has supported the dissemination of Phantom
and that resulted in a slight increase of the number of facilities that used quality control
phantoms over the past year. It is important to publicize the necessity of using quality control
phantoms more extensively.

Key words: breast ultrasonography, surface ultrasonography, quality control phantom
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Research on the accuracy of breast ultrasound image diagnosis using Al

'Department of Data Intelligence, Daiichisankyo, Japan
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“Department of Ultrasonics, National Hospital Organization Osaka National Hospital, Osaka City, Osaka, Japan

'"Wataru Hashimoto, Shih-Wei Chiu, *Takanori Watanabe

“Setsuko Kaoku, “Takuhiro Yamaguchi

Objective: To create an imaging convolutional neural network (CNN) for diagnosing breast
ultrasound masses and to study its accuracy and usefulness for diagnosis.

Method: Breast ultrasound images collected in clinical studies (BC-01, BC-04) conducted by
the JABTS Breast Terminology Diagnostic Criteria Committee that met the eligibility criteria
were included in the study. The target images were divided into training and test images, and the
training images were used with VGG16 and YOLO_v2, types of CNNs, to create a CNN for
image diagnosis. Then the diagnostic accuracy of the CNN for image diagnosis was evaluated
using the test images.

Results: VGG16 showed the highest accuracy when data expansion of training images was
used for image pre-processing, with a sensitivity of 0.899 (95% confidence interval: 0.868-
0.930) and a specificity of 0.817 (0.754-0.880). YOLO_v2 was most accurate when 100 test
images were used for diagnosis, with a sensitivity of 0.499 (0.390-0.609) and a specificity of
0.731 (0.622-0.840).

The diagnostic accuracy of the reader in the BC-04 study was reported to have a sensitivity
of 0.986 and a specificity of 0.529, while both imaging CNNs had lower sensitivity but higher
specificity than the reader's diagnosis.

Conclusion: Comparison of the classification performance of each mode between standard
and after-processing enhancement showed that the performance was improved by enhancing the
images. However, it was also shown that noise reduction in any of the modes resulted in a
performance decrease.

The diagnostic imaging CNN created in this study has lower sensitivity but higher specificity
than the BC-04 reader's diagnosis, suggesting that the reader may have a higher probability to
prevent missing a malignant mass, whereas CNN may have a higher probability to judge a
benign mass as benign; thus, the diagnostic imaging CNN is expected to assist in correct
diagnosis.

Key words: CAD, CNN, VGG16, YOLO_v2
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A case of simultaneous bilateral breast cancer in which contrast-
enhanced ultrasonography of the breast was useful for identifying microlesions

'Department of Medical Technology Department
Department of Breast Surgery,
*Japanese Red Cross Aichi Medical Center Nagoya Daini Hospital

"Hiroko Ishigami, 'Naho Ishikawa, 'Noriko Orita,
"Yuka Ebina, ?Kohei Yamauchi, “Naomi Kobayashi

In the diagnosis of the metastasis of breast cancer, second-look breast ultrasonography (US)
may be performed on lesions detected on CT or MRI, but it is not always possible to delineate
lesions with US.

A woman in her thirties had been aware of a left breast mass for some time; however, she
presented with a mass that had rapidly grown for one month. Mammography showed segmental
polymorphic calcification in the left upper-outer region. Breast US revealed an indistinct mass
with echogenic foci and hypoechoic areas mainly in the upper-outer region of the left breast.
There were no findings in the right breast, whereas metastases were suspected in bilateral
axillary lymph nodes. The lesion was diagnosed as invasive ductal carcinoma (luminal type) of
the left breast on histological examination. MRI showed a mass in the upper-outer region of the
left mammary gland and extensive enhancement in the left breast. A 6mm early enhancing mass
was detected in the right lower-outer region. To determine the course of treatment, contrast-
enhanced ultrasonography (CEUS) was performed on the right breast, and a diagnosis of
invasive ductal carcinoma of the breast (luminal HER2) was obtained by histological
examination.

In October 2021, the law was partially amended to allow task shifting of ultrasound contrast
injection from physicians to clinical technologists. Breast CEUS is useful even in cases that are
difficult to identify by US alone, and it is expected that access to CEUS will become easier in
the future.

Key words: contrast-enhanced ultrasonography, simultaneous bilateral breast cancer
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Case reports of metastatic renal cell carcinoma to the thyroid

Department of Endocrinology, Noguchi Thyroid Clinic and Hospital Foundation

Tsukasa Murakami, Naoyuki Higaki, Yui Nishijima, Hitoshi Noguchi, Junichi Tani

Renal cell carcinoma is the most frequent primary tumor that metastasizes to the thyroid.
Seven patients (five women and two men) aged 54-73 (median 67) years with renal cell
carcinoma that metastasized to the thyroid are presented here. The period from nephrectomy to
thyroidectomy was 3-18 (median 9) years. There were multiple metastatic foci in three patients
while the other patients each had a single metastatic nodule. The maximum diameters of the
metastatic nodules were 1.3-5.7 (median 3.0) cm. Ultrasonography revealed well-demarcated
round nodules with low internal echo levels. Three nodules over 3.0 cm in maximum diameter
showed cystic degeneration, whereas the other nodules had solid structures. Intranodular blood
flow was rich in all nodules examined by Doppler ultrasound. All patients had neither high
echogenic spots nor suspicious lymph nodes. The results of fine needle aspiration cytology gave
suspicion of metastatic renal cell carcinoma in one patient. The levels of thyroglobulin in
aspirates were low in two patients, which suggested that the nodules were of non-follicular cell
origin. Although the ultrasonograms of metastatic renal cell carcinoma are similar to those of
follicular tumors and medullary thyroid carcinomas, metastatic renal cell carcinoma should be
differentiated when a patient has a past history of renal cell carcinoma.

Key words: renal cell carcinoma, metastasis to the thyroid, ultrasonography, fine-needle aspiration
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Ultrasonic Microscope
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