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I believe that HICARE and NASHIM are engaged in very
similar activities to each other, and I imagine that some
of NASHIM's activities, including publishing Russian
textbooks, have required massive efforts. Dr. Takamura,
thank you for your speech.

In her Keynote Speeches today, Dr. Abdel-Wahab
spoke on the IAEA and radiation therapy. Dr. Kodama
also mentioned the fact that HICARE has become a
collaborating centre of the IAEA. The final speaker is
Professor Yasushi Nagata of the Department of Radiation
Oncology, Graduate School of Biomedical and Health
Sciences, Hiroshima University. He will speak under the
title of “Radiation therapy up to date.”

Professor & Chairman, Dept. of Radiation Oncology,
Hiroshima University
Director, Hiroshima High-Precision Radiotherapy Cancer Center

Yasushi Nagata

Advances in Radiotherapy
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Today I will be speaking about
advances in radiotherapy. My name
is Yasushi Nagata, and I am a
Professor of Radiation Oncology at
Hiroshima University. Thank you for
attending today.
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I will speak about five topics today:
an introduction of radiotherapy-
related activities at HICARE, basic
knowledge  about radiotherapy,
information about the latest high-
precision radiotherapy, and an
introduction of the Hiroshima High-
Precision Radiotherapy Cancer
Center. I will conclude by speaking
about the latest developments in
radiotherapy.
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HICARE is involved in three main
activities related to radiotherapy.

The first is holding joint international
symposia between HICARE and the
IAEA. The second is dispatching
student interns from Hiroshima
University’s School of Medicine to
the IAEA headquarters in Vienna.
Finally, we provide training for
medical personnel as part of our
support for the National Cancer
Center, Mongolia.
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HICARE and the IAEA have held
three joint international symposia so
far: in 2015, 2017, and 2019.
Between 28 and 44 doctors,
technicians, and physicists attended
from 15, 13, and 16 countries,
respectively, for training purposes.
They attended lectures and received
training in various technologies.
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We have dispatched Hiroshima
University student interns to the
IAEA six times so far. The interns
are 3rd or 4th year students at the
Hiroshima University School of
Medicine, and they are placed at the
IAEA headquarters for 3 months.
The IAEA generously provides
training, and the outcomes of this
training are presented at the
university.
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Hiroshima University and the
National Cancer Center, Mongolia
signed an Agreement in 2018. Since
then, we have trained international
students from Mongolia and, in 2019,
we provided assistance for the
installation of the first LINAC in
Mongolia. As a thank you,
Mongolian-born  sumo  champion
Hakuho  donated his  framed
championship portrait that originally
hung in the Ryogoku Sumo Hall to
Hiroshima University Hospital. We
are scheduled to welcome even
more Mongolian students in the
future.
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Next, I would like to cover some
basic knowledge about radiotherapy.
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Radiotherapy is often used to treat
cancer, and since 1981 cancer has
been the leading cause of death in
Japan with 380,000 people dying of
cancer every year. Since 2016, over
1 million people are diagnosed with
new cancers every year. 63% of
men and 47% of women develop
cancer in their lifetimes, and
approximately 1/3 of men and
women die from cancer. However,
60% of all cancer patients can
potentially be cured, and the 10-
year survival rate is 58%. Cancer
rates rise with age, and prevention,
diagnosis, and treatment are
extremely important. Last year in
2020, the cancer detection rate
declined compared to 2019 because
fewer people underwent cancer
screenings due to COVID-19.

#9

This slide shows projected cancer
deaths and incidences for 2020. The
top five cancers causing death are
lung cancer, colon cancer, stomach
cancer, pancreatic cancer, and liver
cancer. In contrast, the top five
incidences of cancer are colon cancer,
stomach cancer, Ilung cancer,
prostate cancer, and breast cancer in
that order. I mentioned before that
incidences of cancer declined in
2020 compared to 2019, and
number 4 and number 5 swapped
places, with prostate cancer ranking
4th and breast cancer ranking 5th.
Looking at sex, prostate cancer had
the highest incidence among men
and breast cancer had the highest
incidence among women.
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The three pillars of cancer treatment
are surgery, radiotherapy, and
chemotherapy.
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Surgery has made incredible
advances in recent years. Particularly
with robotic-assisted cancer surgery
using the Da Vinci system, and the
Hinotori system recently developed
in Japan. Endoscopic surgery is also
advancing significantly. Early-stage
stomach, colon and esophageal
cancer can now be treated with
endoscopic therapy, without needing
abdominal surgery. Laparoscopes
and thoracoscopes can also be used
to treat lung, esophageal, stomach,
colon, liver, and other cancers using
small incisions rather than a large
abdominal incision.
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Chemotherapy has also made major
leaps forward in recent years.
Previously, chemotherapy was
limited to anticancer drugs, but
there have been incredible advances
in molecularly targeted therapy and
immunotherapy in recent years.
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The radiotherapy I will be speaking
about today involves using radiation
to cut strands of cancer cell DNA.
This therapy uses a device called a
LINAC. The main advantage of the
LINAC is that it can treat tumors
deep inside the body without
causing any damage to the body’s
surface. Treatment is carried out in
small amounts every day, so there is
no damage to normal tissues, and
treatment can be performed on an
outpatient basis.
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Today, it is estimated that 1 in 2
Japanese people will develop cancer.
1 in 4 cancer patients receive
radiotherapy. That means 1 in 8
Japanese people  will receive
radiotherapy. Radiotherapy is mainly
used to treat prostate and lung
cancers in men, and breast, lung,
and uterine cancers in women.
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There are two main types of
radiotherapy: external beam
radiotherapy and brachytherapy.
External beam radiotherapy uses a
LINAC device. One type of
brachytherapy called intracavitary
radiotherapy is used for conditions
like uterine cancer. Another type is
interstitial radiotherapy, which is
used to treat prostate and tongue
cancers. There is also unsealed
source radiotherapy which involves
ingestion of pharmaceuticals, which
is a kind of iodine therapy
particularly suited to treating thyroid
cancers.
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We have seen some incredible
advances in external beam therapy
in recent years. We call it high-
precision radiotherapy. It is
particularly suited to radiosurgery on
brain tumors, pinpoint irradiation of
lung and liver cancers, and intensity-
modulated radiation therapy (IMRT)
used to treat prostate cancer and
cancers of the head and neck. There
have been many other amazing
developments including  image-
guided radiotherapy using many of
the latest radiotherapy devices.
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Next, I would like to introduce
the Hiroshima High-Precision

Radiotherapy Cancer Center.
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The Hiroshima High-Precision
Radiotherapy Cancer Center opened
in October 2015 in Futabanosato
near the north exit of JR Hiroshima
Station. The Cancer Center was
established as part of a network
focusing on 4 major hospitals in
Hiroshima City and cancer hub
hospitals in Hiroshima Prefecture.
The Center treats patients using
three of the latest high-precision
radiotherapy devices.
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The Center was established by
Hiroshima Prefecture, and it is run
by the Hiroshima Prefectural Medical
Association. It forms a network like
this with four key hospitals:
Hiroshima University Hospital,
Hiroshima City Hiroshima Citizens
Hospital, Hiroshima Prefectural
Hospital, and Hiroshima Red Cross
Hospital. The four hospitals can
share medical information and
images online, and they can also
hold regular conferences.
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In recent years, the number of
patients being referred to us has
been increasing every year. The
number of new patients is increasing.
There are already more than 3,000
patients receiving treatment at the
HIPRAC cancer center near
Hiroshima Station.
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HIPRAC does not have any inpatient
facilities, it is an outpatient cancer
center. Many patients are being
treated on an outpatient basis for
breast, prostate, and lung cancers.
We also treat patients with liver,
stomach, colon, and urinary tract
cancers, as well as cancers of the
head and neck.
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I will now speak about some of the
latest developments in radiotherapy.
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Radiotherapy is moving toward
personalized medicine for each
patient based on genome analysis.
We are also moving toward daily
treatment plans using image-guided
radiotherapy devices, as well as the
development of LINAC devices that
use MRI. There is also progress
toward developing compact particle
beam therapy devices.
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Here are five of the Iatest
developments in radiotherapy that I
will be speaking about today.
Combined  immunotherapy  and
radiotherapy, the quantum scalpel,
Dynamic Wave Arc, FLASH
radiotherapy, and the application of
artificial intelligence.
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First, we have immunotherapy. It
has been proven to be extremely
effective in  combination  with
radiotherapy for Stage III locally
advanced lung cancer. In this
comparative study, one group
received combined radiotherapy and
immunotherapy, while the other
group received radiotherapy with no
immunotherapy.
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Results clearly showed that the
group receiving immunotherapy
after radiotherapy had higher overall
survival. We now use
immunotherapy after radiotherapy
as a standard treatment for Stage IIL
lung cancer.
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Next is the quantum scalpel. A
quantum scalpel is what we call the
development of a new compact
heavy ion radiotherapy device and
the development of a multi-ion
irradiation device. In the past, heavy
ion radiotherapy devices were
extremely large, but they are
becoming more compact now.
Before, treatment used only carbon
ions, but devices now in the final
stages of development can utilize
multiple ions including carbon ions,
neon ions, helium ions, and oxygen
ions.
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Dynamic Wave Arc is another
cutting-edge  treatment method.
During actual radiotherapy
treatment, the bed stays still, and
the gantry and ring move so that the
beam can be directed at the
treatment site.
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This treatment method is only
possible using the Vero4DRT system
installed at the Hiroshima High-
Precision Radiotherapy Cancer
Center (HIPRAC). It is effective for
the treatment of prostate cancer and
brain tumors. We began using this
system in December 2020. The
machine is only the fourth one in
Japan, and this treatment is now
available west of the Chugoku and
Shikoku regions for the first time.
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FLASH involves ultra-fast delivery of
radiation treatment. It uses dose
rates tens of times higher than
conventional treatment in a very
short period of time. It is just as
effective as conventional x-ray
treatment, but biological trials have
shown that the side effects on
normal tissues are extremely low.
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This  patient  received FLASH
treatment for cutaneous lymphoma.
He had repeated recurrences after
treatment with various anticancer
drugs and radiotherapy. This new
method involved irradiation for just
0.09 seconds. The condition was
cured with an extremely low level of
side effects.
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Artificial intelligence is already being
used for medical applications

including early cancer detection in
the endoscopy field, as well as for
detection for  retinal lesions.
Hiroshima University is using Al to
create image generation systems,
diagnostic  support  tools, and
treatment support tools for
radiotherapy applications.




