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General Summary

The Divisions of Chest Surgery and of Breast and Endocrinology Surgery were estab-
lished in June 2005. Since then, all staff members have been active in surgical practice,
research, and education. Many studies are ongoing.

Research Activities

Chest Surgery

Thoracoscopic surgery is the focus of our clinical activity. This minimally invasive sur-
gery produces fewer postoperative complications and sequelae and is especially beneficial
for elderly, high-risk patients. Thoracoscopic surgery requires advanced skills, and we
have independently developed total thoracoscopic surgery, which uses only a thoraco-
scope and video monitors to provide intraoperative views. Our method of thoracoscopic
surgery can be used to treat many chest conditions, such as juvenile pneumothorax,
peripheral lung nodules, mediastinal tumors, and lung cancer.

Thoracoscopic surgery is also indicated for higher-risk patients with such complications
as advanced pulmonary emphysema, impaired pulmonary function, and extremely high
age who are not candidates for conventional open surgery.

Operative procedures, including wedge resection, segmentectomy, lobectomy, and pneu-
monectomy of the lung, are all safely performed, in addition to resection of mediastinal
tumors or the thymus. Surgery for lung cancer requires much more advanced skills and
oncological considerations, which have also been independently developed. Of the medi-
astinal procedures, thymectomy is usually performed via thoracoscopy rather than via a
conventional median sternotomy. In our department the percentage of the chest operations
performed via thoracoscopy is more than 90%, which we assume to be the highest rate in
the world.

The minimal invasiveness of thoracoscopic surgery is being investigated with prospective
clinical studies. These studies include a comparative study of open surgery and video-
assisted surgery for lung cancer and evaluations of video-assisted surgery for bullous
lung diseases in elderly patients with impaired lung function, of video-assisted surgery
for thymic tumors, and of video-assisted thymectomy for myasthenia gravis.
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Our clinical studies are also evaluating new devices and methods, such as narrow-band
imaging for the thoracoscopic diagnosis of benign and malignant lung diseases, and Lapa-
roSonic coagulating shears (Ethicon Endo-Surgery, Inc., Cincinnati, OH, USA) for small
thoracotomy. Three-dimensional diagnosis with computed tomography is used to make
thoracoscopic surgery safer. The diagnosis and treatment of ground glass opacity of the
lung, which is considered to indicate early adenocarcinoma, are being evaluated.

Many basic research studies are also underway. In the morphological expression-related
advancement of the molecular genetic analysis of lung cancer, we are investigating
whether carcinogenesis of the lung as reflected by CA19-9 activity is an important marker
of de novo carcinogenesis. The biological and genetic characteristics of peripheral adeno-
carcinoma of the lung are being investigated to establish the most appropriate surgical
procedures. Correlation with the detection of blood CTC (Circulating Tumor Cells) and
the prognosis of the patient with lung cancer is examined.

The oncogene of the lung cancer is analyzed with the next generation sequencer.

A system for viewing videos on the Internet is now being developed which will help
improve surgical training and research.

Breast

1. Clinical study

1) The evaluation of immediate breast reconstruction after neoadjuvant chemotherapy.
Experience with immediate breast reconstruction after neoadjuvant chemotherapy is lim-
ited. The purpose of our clinical study is to evaluate the oncological safety of this proce-
dure in breast cancer patients after neoadjuvant chemotherapy.

2) We are performing multicenter clinical trial to evaluate the oncological safety of the
patients with one or two positive-sentinel-node metastases after omission of axillary
lymph node dissection.

3) Cryotherapy for small breast cancer:

Cryoablation using extremely cold temperatures to destroy tumor tissues has been
increasingly recognized as a highly efficient cancer therapy. Therefore, cryotherapy has
been used in the clinic to treat several types of tumors, including breast, kidney, liver,
esophagus, skin, prostate, lung and bone. Moreover, the efficiency of cryotherapy, com-
bined with its limited side-effects, has been confirmed through pilot studies with early-
stage breast cancer patients.

4) Therapeutic strategy for oligometastatic breast cancer

We have analyzed the patients with metastatic breast cancer for thirty years. The analyses
indicate that oligometastatic breast cancer is a distinct subgroup with long-term prognosis
superior to metastatic breast cancer. We try further prospective studies to better character-
ize oligometastatic breast cancer to improve prognosis in metastatic breast cancer.

5) We also have evaluated the impact of resection of breast tumor among breast cancer
patients with distant metastasis on overall survival.

2. Basic research

1) CTC and DTC

We had investigated clinical values of the presence of circulating tumor cells in the
peripheral blood and disseminated tumor cells in the bone marrow (DTC-BM) of patients
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with early breast cancer. Detection of DTC-BMs was useful for observing adjuvant ther-
apy effects and for predicting relatively late-phase metastasis. The cluster status of CTCs
suggested early relapsing.

2) Dual Specificity Tyrosine Phosphorylation Regulated Kinase 2 (DYRK2): We have
evaluated the association between DYRK?2 and stem cell or mTOR signal. The ectopic
expression of DYRK2 promoted phosphorylation of Thr631 for the ubiquitination and
degradation of mTOR. DYRK2 expression levels might thus predict clinical responses to
everolimus. Furthermore, DYRK2 was a novel negative regulator for formation of breast
cancer stem cells. Downregulation of DYRK2 promoted cancer stem-like traits in vitro,
tumourigenesis in vivo and the proportion of the cancer stem cell population in human
breast cancer tissues. We found that Krupple-like factor 4 (KLF4) serves as a key media-
tor of DYRK2’s control over the cancer stem phenotype. Reduced DYRK?2 expression
increased KLF4 expression, which induced cancer stem-like properties. We identified
androgen receptor (AR) as a transcription factor binding to the KLF4 promoter region;
this process was dependent on DYRK?2 kinase activity. Our findings delineated a mecha-
nism of cancer stem cell regulation by the DYRK2-AR-KLF4 axis in breast cancer. Tar-
geting of this pathway might be a promising strategy against breast cancer stem cells.

Endocrine

1. Clinical research

Lenvatinib is one of tyrosine kinase inhibitor, which blocks VEGF Receptor 1-3 kinase.
Lenvatinib had developed in Japan, and prolonged the progression free survival (PFF) to,
in phase III trial.

We are planning and going a multi-center clinical trial for thyroid carcinomas, including
papillary carcinoma, medullary carcinoma, and undifferentiated carcinoma to confirm the
antitumor effects of Lenvatinib in thyroid carcinoma treated major facilities of Japan from
2016.

Our department is joining to this trial from 2016. Three cases were already enrolled in
this study. This molecularly targeted therapy will be applied for treatment-resistant cancer
bearing patients.

2. Basic research

The detection of antigens of thyroid carcinoma in sera.

A monoclonal antibody, designated JT-95, was made against a thyroid papillary carci-
noma obtained by our Department of Breast and Endocrine Surgery. We are attempting to
measure the antigen recognized by JT-95 in the serum of patients with papillary carci-
noma, in collaboration with the Molecular Cell Biology Division of Jikei University. The
quantity of antigen of JT-95 is higher in patients with papillary carcinoma, especially
those with metastasis to lung or bone, than in patients with breast carcinoma.

We are now trying to make chromatography of JT-95 to detect thyroid carcinoma antigen
more easily.
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