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Respiratory motion is a major issue in radiotherapy for the lung, pancreas and liver, which are
three major organs of intractable cancer. Dynamic tumor tracking (DTT) is a promising
technique which overcomes the issue. Our goals are to apply the DTT to stereotactic body
radiotherapy (SBRT) or intensity-modulated radiotherapy (IMRT) for the organs, and to prevail
the DTT-SBRT and DTT-IMRT as standard treatment options. We planned multi-institutional
clinical trials to evaluate effectiveness and safety of the DTT-radiotherapy.

In the fiscal year (FY) 2014, the participating institutions received third-party quality
assurance (QA) programs through mailed and on-site dosimetry produced by Imaging and
Radiation Oncology Core (IROC). All institutions passed these programs. In addition,
inter-institutional differences in the DTT-radiotherapy procedures were observed from
questionnaire survey; therefore, the study protocols were created after standardization of the
treatment procedures.

At the time when this project started, feasibility study of DTT had been planned for lung and
pancreatic cancers. However, the type of study was changed into early-phase 2 in order to
enhance values of the project. Liver cancer was included into the project because the liver is
affected by the respiratory motion as much as the lung, and it is also a good candidate for DTT.
During the project period, the new “Ethical Guidelines for Medical and Health Research
Involving Human Subjects” was issued. So, it was delayed than FY 2014 to finish the protocol
papers and to get approval for the protocols by the institutional review board (IRB). By
September 2015, the IRB approvals were completed and we started registration of the trial cases
(except one institution for the pancreas).

At the end of FY 2016, we registered 37, 15 and 25 cases into the lung, pancreas and liver
trials, respectively. The numbers of cases for the lung and pancreas trials are almost on schedule
considering the delay of protocol approvals as stated above. The number of liver cases were a bit
less than expected. We promoted recruitment of the liver cases by introduction of our project in
many scientific meetings.

The study treatment was completed per protocol in all registered cases. Through the QA
procedures, we confirmed compliance to the dose-volume constraints in all cases. Tracking
accuracies were within acceptable range. As of the end of FY 2016, no severe toxicities have been
reported. We would like to continue patient accrual and complete the trials. Our goal is to

publish papers which evaluate primary endpoints of the trials.
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