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“Thermal Medicine: The Key Modality of Cancer Therapy”

Invitation

Dear Colleagues:

It is our great honor to invite you from Asian countries to the 6th Asian Congress of Hyperthermic
Oncology (ACHO) and the 31st Japanese Congress of Thermal Medicine (JCTM) to be held in Fukui, from
Thursday, September 4 to Saturday, September 6 of 2014.

A main theme of the conference is “Thermal Medicine: The Key Modality of Cancer Therapy”. By
holding out this theme, we would host and organize an exciting program on the latest hyperthermic oncology
research to show how hyperthermia is effective and plays an important role in cancer therapy now.

Hyperthermia is now one of the key modalities in the multidisciplinary approach for cancer and is a
latest evidence-based treatment supported by research on biology, medical engineering, basic and clinical
medicines. Hyperthermia is not meant to be the modality next to surgery, radiotherapy or chemotherapy but
is a standard adjunct modality to promote effect of these treatments by using concurrently with them.

However, the efficacy and needs of hyperthermia is not well known among physicians and other medical
professionals yet. The general public is not familiar with hyperthermia treatment and it is often regarded as a
kind of alternative medicine.

The name of the venue, “AOSSA” comes from the Japanese word but a dialect of Fukui which mean “Let’s
get together”.

Please enjoy fascinating culture and foods of Fukui with your colleagues and family.

We are cordially welcome for your coming to Fukui and hope that acquiring new information and
heartily discussion in these Congresses will inspire you to attain future advanced development and global
collaboration in the field of hyperthermic oncology.

So, my fellow Colleagues, AOSSA in Fukui!!

We would trust you could find the 6th ACHO & the 31st JCTM most scientifically rewarding.

The 6th Asian Congress of Hyperthermic Oncology
The 31st Japanese Congress of Thermal Medeicine

President

Kanji Katayama, M.D., Ph.D.

Director and Prof., Cancer Care Promotion Center,

Medical School Hospital, University of Fukui

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine
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Organization

Organized by

Asian Society of Hyperthermic Oncology (ASHO)
Japanese Society of Thermal Medicine (JSTM)

Co-organized by

Nonprofit Organization to support Peritoneal Dissemination Treatment (NPO PDT)

Supported by

General Incorporated Association Fukui Medical Association

Local Organizing Committee

President of the 6th ACHO & the 31st JCTM

Kanji Katayama Professor, Cancer Care Promotion Center, Medical School Hospital,

University of Fukui, Japan

Secretary General of the 6th ACHO & the 31st JCTM

Hideki Matsumoto Associate Professor, Biomedical Imaging Research Center,

University of Fukui, Japan

Scientific Program Committee of the 6th ACHO & the 31st JCTM

Physics and Engineering
Koichi Ito, Chiba University Kagayaki Kuroda, Tokai University

Hirokazu Kato, Okayama University

Biology

Takashi Kondo, University of Toyama Kenzo Ohtsuka, Chubu University

Akihisa Takahashi, Gunma University Hideki Matsumoto, University of Fukui
Medicine

Takayuki Asao, Gunma University Yoko Harima, Kansai Medical University
Satoshi Kokura, Kyoto Gakuen University Masahiro Kuroda, Okayama University

Iwai Tohnai, Yokohama City University Kosuke Ueda, Hachiya Orthopaedic Hospital

Yutaka Yonemura, NPO Organization to support Peritoneal Dissemination Treatment

Kanji Katayama, University of Fukui
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“Thermal Medicine: The Key Modality of Cancer Therapy”

General Information

Dates

September 5 (Fri.) and 6 (Sat.), 2014.
Venue
AOSSA(1-4-1 Teyose, Fukui City, Fukui 910-0858, Japan)
® Fukui Prefectural Citizens’ Hall (8F)
Phone: +81-776-87-0003; Fax: +81-776-87-0303

® Fukui City Communication Plaza (6F)
Phone: +81-776-20-1535; Fax: +81-776-20-1536

Official Language

The official language of the Congresses is mainly English.

Japanese is available in a portion of JCTM specific sessions.

Executive Office

Cancer Care Promotion Center, Medical School Hospital, University of Fukui
Phone: +81-776-61-8857
Fax: +81-776-61-8196

E-mail: eternal@u-fukui.ac.jp

Secretariat

c/o Nippon Travel Agency Co., Ltd.

EPC Team, Public Sector & Corporate Sales Department Nippon Travel Agency Co., Ltd.
Toranomon Marine Bldg. 11F, 3-18-19 Toranomon, Minato-ku, Tokyo 105-0001, Japan
Phone: +81-3-5402-6401

Fax: +81-3-3437-3955

E-mail: jstm 31@nta.co.jp

Congress Website

http://web.apollon.nta.co.jp/jstm31/eng/index.html

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine 3



\ERMIC
%\‘\\\
O Y,

ASHO

%

\‘4\“\ SOCIETy

Social Events

Excursion
Date & Time: September 5 (Fri.) 13:00 ~ 17:00
Traffic: Chartered bus will start out from Bus Terminal in front of AOSSA at 13:00
(See “Hall Guide”, p10)
Destination: Fukui Prefectural Dinosaur Museum

(One of big three dinosaur museums in the world)
(http://www.dinosaur.pref.fukui.jp/en/)

*Foreign participants and their accompanying persons are welcome, free of charge.

Congress Banquet

Venue: Yours Hotel Fukui (http://www.yours-hotel.co.jp/)
1-4-8 Chuou, Fukui City, Fukui 910-0006, Japan
Phone, +81-776-25-3200

Date: September 5 (Fri.)

Time: 18:00 (doors open), 18:30 (opening curtain)
Due: Charge-free

Style: Buffet

Dress Code: Casual

Business Meeting

ASHO Council Meeting September 4 (Thu)  14:00~ 15:00 602 (6F)
JSTM Commission Meeting September 4 (Thu.) 15:15~16:15 602 (6F)
JSTM Council Meeting September 4 (Thu.) 16:30 ~ 17:30 Room 2 (6F)
JSTM General Meeting September 5 (Fri.) 13:15 ~ 14:00 Room 1 (8F)
Registration

Registration Desk

Foyer of Fukui Prefectural Citizens’ Hall (8F)

Registration Hour

September 5 (Fri.) 08:30 ~17:00
September 6 (Sat.) 08:30 ~16:00
% Registration Desk is available at 601A (6F) at 13:00 ~ 17:00 on September 4 (Thu.)

4 The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



“Thermal Medicine: The Key Modality of Cancer Therapy”

Registration Fee

Members: 10,000 JPY
Non-Members: 15,000 JPY
Students: 5,000 JPY ( % Please show your student identification card.)

*including admissions to the scientific programs, congress materials, luncheon seminars and
coffee breaks.
Accompanying Persons: 5,000 JPY

*including admissions to the opening & closing ceremony and coffee breaks.

Name Card

You will be given Name Card in exchange for payment of Registration Fee. Please drape Name Card

after writing down your name and affiliation during the course of the Congress sessions.

Program and Abstract Book

The ASHO members or the participants from abroad: You will be given the Program and Abstract
Book in exchange for payment of Registration Fee.

The JSTM members: Please bring the Program and Abstract Book.

*The Program and Abstract Book is available at 2,000 JPY on the General Information Desk, when

you hope another one, or you may forget it.

Other Information

Scientific Luncheon Seminars

Date & Time: September 5 (Fri.) 12:00 ~13:00 Room 1 (8F)
September 6 (Sat.) 12:15~13:15 Room 1 (8F)
Numbered Ticket: You can pick up a numbered ticket at General Information Desk from 8:30 on

the day. It will be closed as soon as the numbered ticket has run out.

JSTM Educational Lecture

The Educational Lecture will be held as the Hyperthermia Training Course to get credit in the
recognition system of JSTM.

Displays of Companies related to Hyperthermic Oncology

The Displays of Companies will be opened throughout the Congresses. Please visit there.
Place: Foyer of Fukui Prefectural Citizens' Hall (8F)

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine
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Free Soft Drink
You can get a free soft drink at Poster Presentation Room (Rehearsal Room) (8F)
Cloak Room
Cloak room (beside General Reception) will be available during the Congresses.
Date & Time: September 5 (Fri.) 08:30 ~ 18:30
September 6 (Sat.) 08:30 ~ 18:30
Others
® Paging Service
In principle, Paging Service is not available in the Conference Venue. The Massage Board is
available beside General Reception.
@ Taking photographs etc.
In principle, prohibit you from taking photographs and recording images and sounds.
@ Smoking
No smoking in AOSSA. Smoking in designated areas only (outside of AOSSA).
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“Thermal Medicine: The Key Modality of Cancer Therapy”

Information for the Presentation

For Chairpersons

® Please come by General Information Desk without fail, when you arrive the Conference Venue.

® Please take a seat at least 20 min. prior to the start of your session. The seat for the next Chairpersons
is in store ahead of the Conference Room on the right.

® The proceedings for the Symposium Session is up to the Chairpersons, but please make sure to keep to
the allotted time according to the Time Table.

® The allotted presentation time of the Workshop Session is 12 min. including the discussion time of 4
min. Please make sure to keep to the allotted time according to the Time Table.

® Please order questioners and discussers to self-introduce their name and affiliation in order to facilitate

discussions.

For Questioners and Discussers

® Welcome to questions, discussions and comments.

® Please self-introduce your name and affiliation in order to facilitate discussions.

For Presenters

1. For oral speakers

® For oral speakers, only the PC presentations using the Microsoft PowerPoint data are available. Photo-
Slides are not available.

® At the podium, speakers should operate themselves the PC.

® The allotted presentation time in the Symposium Session varies from the session to session. Please see
the Program.

® The allotted presentation time in the Workshop Session is 12 min. including the discussion time of 4 min.

® The short oral presentation time of the Poster Presentation is 3 min. In the presentation, there is no
discussion time. The speakers should be strict with the presentation time limitation. The speakers
should register their PowerPoint data on PC Desk. The speakers cannot use their own PC.

® Please consider privacy protection in relation to the personal information of patients.

2. Registration of the presentation data
Registration Place: PC Desk (Foyer of Fukui Prefectural Citizens’ Hall) (8F)
Registration Hour: September 5 (Fri.) 08:30 ~17:00
September 6 (Sat.) 08:30 ~16:00
® The speakers who bring their PowerPoint data using USB memory drive or CD-R should preview their
presentation, complete a run-through of the operation on the PC at PC Desk and enregister their data
at least 60 minutes before their session and 30 minutes before the first session are scheduled to begin.
Even if your session is scheduled on September 6 (Sat.), you can preview and enregister your
PowerPoint data on September 5 (Fri.) at PC Desk.

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



® The speakers who bring their own PC should preview their presentation and complete a run-through of
the operation at PC Desk at least 60 minutes before their session and 30 minutes before the first session
are scheduled to begin. Please remember to bring together power adaptor and cable.

® The speakers who play the video imagery on their presentation should bring their own PC. In this case,
the speakers should confirm the D-subl5 pin cable is available in their own PC. Please remember to
bring together power adaptor and cable.

® The speakers who use Macintosh PC on their presentation should bring their own PC. Please remember
to bring together the D-sub15 pin cable adaptor, power adaptor and cable.

® In any case, the audio system is not available.

For the speakers bringing their PowerPoint data

® The OS, Windows 7 only is available.

® The Microsoft PowerPoint 2003, 2007, 2010 and 2013 are available. Only the fonts supplied with
Microsoft Windows 7 is available. We recommend using ‘MSP Gothic’, ‘MSP Mincho’, ‘Times New
Roman’, ‘Century’ and ‘Arial’ in consideration of the layout and balance on screen.

® The PowerPoint data of your presentation should be saved in the USB memory drive or CD-R.

® When you saved your presentation data on CD-R, you should finalize the disc. If you did not finalize
the disc, you cannot perform your presentation. Packet write CD-R is not available.

@ You cannot revise your presentation data on PC Desk.

® You should perform virus scanning in advance in your drive.

® You should save only the final version of your presentation in your drive.

® Please write down your name, affiliation, the name of session and the number of presentation on your
CD-R. The display resolution is XGA (1024 x 768 pixels, only 60 Hz). Please spare to use any other
resolution.

® The registered data for your presentation should be surely erased by Secretariat after the Congresses.

For the speakers bringing their own PC

® The OS, Windows XP and new one and also Mac OS 9 and new one are available.

® The Microsoft PowerPoint 2003 and new one (including Keynote for Macintosh) are available.

® Only D-sub15 pin cable is available for the connection with the projector.

® Please remember to bring together the D-subl5 pin cable adaptor, power adaptor and cable.

® You cannot revise your presentation data on PC Desk.

® The display resolution is XGA (1024 x 768 pixels, only 60 Hz). Please spare to use any other
resolution.

® Screen saver and energy-saving should be awaked.

® Please bring the backup data of the USB memory drive or CD-R just in case. Please refer to the
information ‘For the speakers bringing their PowerPoint data’.

® If the speaker will play the video imagery, please preview their presentation and complete a run-

through of the operation at PC Desk.
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“Thermal Medicine: The Key Modality of Cancer Therapy”

Set up a Poster Presentation

® Place: AOSSA 8F Poster Presentation Room (Rehearsal Number

Room) of Poster

® Poster panels will be prepared in the format indicated
to the right.

® Maximum dimensions for Posters are 120 cm high x
90 cm wide. Do not exceed these dimensions. Number

of Poster and double-stick tape will be prepared by .
Space for Poster Display

Secretariat. (120 cm high x 90 cm wide)
® Poster should include the presentation title, the

authors’ names, affiliations and the presentation
contents.

@® You can confirm your poster number on the Congress
Website, http://web.apollon.nta.co.jp/jstm31/eng/

event.html.

® Poster presentation will be displayed for the second

successive day.

® Poster Set-Up Time: September 5 (Fri.) 08:30 ~10:00
Poster Tear-Down Time:  September 6 (Sat.) 15:45 ~16:45
*The poster displaying will be cleaned up by Secretariat after September 6 (Sat.) at 16:45.

Viewing of Poster Presentation

® I[f you may have any questions when you are viewing the Poster Presentation, would you please write
down your question on ‘Post-it’ with your E-mail address and paste the ‘Post-it” on the poster.

® If you have your name card, you can put it on the ‘Post-it’ using double-stick tape.

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine 9
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Hall Guide
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Program at a Glance
September 5 (Fri.), 2014

AOSSA 8F

Fukui Prefetural Citizens' Hall

AOSSA 6F AOSSA 8F
601B-C Rehearsal Room

8:30 — 10:00

8:45 Opening Remarks
...... 9:00 9:00 - 11:00
Symposium 2
................ Impact of HSPs
________________ - Revisit & Perspective -
Chairs: Kenzo Ohtsuka,
10:00 S.V. Chiplunkar
11:00

11:00 — 12:00
Congress Lecture

Chair: Takeo Ohnishi
(YAMAMOTO VINITA CO., LTD.)

Poster

Setting of Poster

12:00 — 13:00
Luncheon 1
Oncothermia

Chair: Andras Szasz
(TATEYAMA MACHINE CO., LTD.)

12:00 — 14:00
Thermotron Users’ Meeting
(Japanese)

Chair: Hajime Imada
(YAMAMOTO VINITA CO., LTD.)

10.00 — 17:00
Poster Viewing

The JSTM Award
Iwai Tohnai  Chair: Koichi Ito
The Young Investigator Award of JSTM
Kazuyuki Saito™ Chair: Koichi Ito
Excellent Paper Award
Ryo Suzuki  Chair: Akihisa Takahashi

1300 13:00 - 17:00
............... 13:15 - 14:00 Ext::L:)rrs‘;licn;I for
JSTM General Meeting R h g d
................ (Japanese) esearc! fars an
their

. Accompanying

1400 14:00 - 15:00 Persons
JSTM Educational Lecture
................ (Japanese)
"""""""" Chair; Hirokazu Kato
1500 15:00 — 17:00 15:00 — 17:00
Workshop 2 Workshop 3
"""""""" Development of the New Modality Future Activities regarding
________________ in Hyperthermic Cancer Therapy NHI Point of Hyperthermia
(Japanese)
Chairs: Kagayaki Kuroda
16:00 Tzyy-Leng Horng Chair: Yoshiaki Tanaka

. 17:.00 - 18:15

1700 Award Lecture (English)
The 0 Award
Satoshi Kokura Chair: Hiroyuki Kuwano

18:30 — Congress Banquet
(Yours Hotel Fukui)

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine




September 6 (Sat.), 2014

AOSSA 8F
Fukui Prefetural Citizens' Hall

“Thermal Medicine: The Key Modality of Cancer Therapy”

AOSSA 6F
601B-C

Poster

AOSSA 8F
Rehearsal Room

9:00 — 10:00
Workshop 1-1
Hyperthermia: Up to Date in Asia
— Oncothermia —
Chairs: Takashi Kondo,

Taesig Jeung

9.00-12:14
Poster/Short-Oral
Presentation

GSE1 - GSE43
GSJ1 - GSJ6 (Japanese)

10:00 — 12:00
Workshop 1-2
Hyperthermia: Up to Date in Asia
— Clinical Case Reports and Biology —

Chairs: Hideyuki Sakurai
Takayuki Asao

12:16-13:15
Luncheon 2
The Latest Therapy for
Peritoneal Metastasis

Chairs: Kanji Katayama
(SEIREN CO., LTD.)

13:30 — 15:30
Symposium 1
Hyperthermic Effects of
HIPEC on Peritoneal Surface
Malignancies

Chairs : Yutaka Yonemura,
Yan LI,
Mao-Chih Hsieh
(SEIREN CO., LTD.)

13:30 — 15:26
Poster/Short-Oral
Presentation

GSJ: 7 - 35 (Japanese)

9:.00 - 15:30
Poster Viewing

15:30—-15:45 Closing Ceremony

15145 -17:45

16:00 — 17:30
Extension Course of
Hyperthermia for the

General Public
(Japanese)

Chair: Mitsuyuki Abe

HIPEC Training Course

15:45 — 16:45
Removal of Poster

(Japanese)

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine

13



Acknowledgments

Medicine (JCTM) gratefully acknowledges the generous help of the following companies and organizations.
Without their sponsorship and support, the 6th ACHO & the 31st JCTM could not have been organized.

The 6th Asian Congress of Hyperthermic Oncology (ACHO) & The 31st Japanese Congress of Thermal

President of the 6th ACHO & the 31st JCTM
Kanji Katayama, M.D., Ph.D.

Sponsors

Organizing Scientific Sessions

YAMAMOTO VINITA CO., LTD.
SEIREN CO., LTD.
TATEYAMA MACHINE CO., LTD. / Oncotherm kft.

Organizations

Public Interest Incorporated Foundation Fukui Convention & Visitors Bureau
The 1st Department of Surgery, School of Medicine, University of Fukui
Medical Corporation Senjukai Medical Welfare Group, Tsukushino Hospital

General Foundation Fukuwakai

Companies

Abbott Japan Co., Ltd.

AJINOMOTO PHARMACEUTICALS CO., LTD.
CHUGAI PHARMACEUTICAL CO., LTD.

Eisai CO., LTD.

Hattori-syoukai CO., LTD.

HIRANO JUNYAKU CO., LTD.

Johnson & Johnson K.K.

Kyowa Hakko Kirin Co., Ltd.

MIYARISAN PHARMACEUTICAL CO., LTD.
Nippon Kayaku Co., Ltd.

SEIREN CO., LTD.

SHINKO-ELS CORP.

TAIHO PHARMACEUTICAL CO., LTD.
TATEYAMA MACHINE CO., LTD. / Oncotherm kft.
TERUMO CORPORATION

YAMAMOTO VINITA CO., LTD.

14  The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



Program

“Thermal Medicine: The Key Modality of Cancer Therapy”

September 5 (Fri.) Room 1

8:45

9:00 — 11:00
11:00 — 12:00
12:00 — 13:00

Opening Remarks
President of the 6th ACHO & the 31st JCTM
Kanji Katayama
Symposium 2
Impact of HSPs — Revisit & Perspective —
Chairs: Kenzo Ohtsuka, S.V. Chiplunkar
S$241
Different cytotoxic effect from different hyperthermia devices. Comparison of the

oncotherm-labehy and the thermotron RF-8 in an in vitro model
Yu-Shan Wang

S$2-2
Heat shock proteins and gamma delta T cell immunity in oral cancer
S. V. Chiplunkar

S2-3
Inhibiting heat shock transcription factor 1 and its related genes for novel

hyperthermia therapy
Yoshiaki Tabuchi

S2-4
Pifithrin-p, an inhibitor of HSP70, can increase the antitumor effects of

hyperthermia against human prostate cancer cells
Mamoru Harada

S2-5
Constitutively active stress-responsive signals and stress proteins are novel
targets for cancer stem cell/cancer-initiating cell-targeted therapy
Toshihiko Torigoe
Congress Lecture
Chair: Takeo Ohnishi

Past, present and future of hyperthermia in the war against cancer
Chang W. Song

Sponsored by YAMAMOTO VINITA CO., LTD.

Luncheon Seminar 1
Clinical Practice and Studies on Oncothermia Therapy
Chairs: Andras Szasz, Yasunori Akutsu
LS1-1
Oncothermia in clinical practice
Andras Szasz
LS1-2 (no abstract)

A phase I/1I study of EHY-2000 oncothermia therapy for advanced esophageal cancer
Yasunori Akutsu

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine
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13:15 — 14:00

14:00 — 15:00

15:00 — 17:00

LS1-3 (no abstract)
Preliminary report of the prospective randomized controlled trials: Evaluating a
new modality of locally advanced breast cancers treatment and advanced stage
hepatocellular carcinoma (HCC) by loco-regional hyperthermia

Thanasitthichai Somchai

LS1-4 (no abstract)
Current status of oncothermia therapy in Korea
Joon H. Kim

Sponsored by TATEYAMA MACHIE CO., LTD. / ONCOTHERM CO., LTD.

JSTM General Meeting with Award Ceremony (Japanese)
BFRNAN—Y—Z7ZRr FHHREISLCRER

JSTM Educational Lecture (Japanese)

BENAN—Y—-Z72Z% HEFEER FEE ©niE 1A
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TEEROBSIRRIEADIRR
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A= =T OEYIER  BRAED TIES
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AN —=ZTICHITDYIE - TZOERE
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Workshop 2
Development of the New Modality in Hyperthermic Cancer Therapy
Chairs: Kagayaki Kuroda, Tzyy-Leng Horng

WS2-1
Combination therapy with low dose chemotherapy and regional hyperthermia for

the treatment of progressive renal pelvis carcinoma
Kosuke Ueda

WS2-2
rAd-p53 hepatic arterial infusion (HAI) with thermo-chemotherapy for
unresectable liver carcinoma

Shan-wen Zhang

WS2-3
Spiruchoustatin-B, a novel histone deacetylase inhibitor enhanced apoptosis

induced by hyperthermia
Mati Ur Rehman

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



17:00 — 18:15

“Thermal Medicine: The Key Modality of Cancer Therapy”

WS2-4
Enhancement of hyperthermia-induced cancer cell killing by withaferin A,
— Implication for cancer therapy —
Zheng-Guo Cui
WS2-5
Effect of administering bevacizumab combined with mild temperature
hyperthermia in neutron capture therapy on local tumor control and lung
metastasis
Shin-ichiro Masunaga
WS2-6
Magnetically-engineered superparamagnetic nano-theranostic agents with
exceptially high AC heat induction and r2-relaxivity
Bae Seongtae
WS2-7
Investigations towards the role of controllable therapeutic parameters for
nanoparticle assisted thermal therapy for cancer
Sanjeev Soni
WS2-8
Signal processing for noninvasive temperature imaging of fat using spin-lattice
relaxation time of proton magnetic resonance
Shuhei Morita
WS2-9
Numerical analysis of coupled effects of pulsatile blood flow and thermal
relaxation time during thermal therapy
Tzyy-Leng Horng

WS2-10
Effects of effective tissue thermal conductivity and pulsatile blood flow in large
vessels on thermal dose distributions during thermal therapy

Tzu-Ching Shih
Award Lecture
The ASHO Award Chair: Hiroyuki Kuwano

The present state of hyperthermia in Japan, and by what kind of way should we
progress from now on?

Satoshi Kokura

The JSTM Award Chair: Koichi Ito

Hyperthermia for oral cancer — Basic principles and clinical applications —

Iwai Tohnai

The Young Investigator Award of JSTM Chair: Koichi Ito

Study on practical application of microwave antenna for treatment of bile duct

carcinoma

Kazuyuki Saito

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine
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Excellent Paper Award Chair: Akihisa Takahashi

Novel strategy for ultrasound diagnostics and therapeutics using micro/nanobubbles
— Development of hyperthermia for cancer with liposomal nanobubbles —

September 5 (Fri.) Room 2

12:00 — 14:00

15:00 — 17:00

Ryo Suzuki
Thermotron Users’ Meeting (Japanese)
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Sponsored by YAMAMOTO VINITA CO., LTD.

Workshop 3

Future Activities regarding NHI Point of Hyperthermia (Japanese)
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WS3-5
fitT 5038 24 B BE 3= 7R hyperthermic intraoperative intraperitoneal chemotherapy
(HIPEC) OB#MDIE T X & HBRORESZIAWVDIRT

ES

September 6 (Sat.) Room 1

9:00 — 10:00

10:00 — 12:00

Workshop 1-1
Hyperthermia: Up to Date in Asia — Oncothermia —

Chairs: Takashi Kondo, Taesig Jeung
WS1-1-1
Modulated electro-hyperthermia applied as monotherapy for various cases having
no other options
Taesig Jeung
WS1-1-2
Modulated electro-hyperthermia therapy combined with gold-standard therapies
for primary, recurrent and metastatic sarcomas
J1 Hoon Choi
WS1-1-3
Can modulated electro-hyperthermia (mEHT) elicit immune reaction? — From
basic and clinical research —
Yasunori Akutsu
WS1-1-4
Dialectics of hyperthermia and oncothermia: development through negation
Sergey Roussakow
WS1-1-5
Suppression of human cancer cell growth in vitro by oncothermia
Hee Bum Yang

Workshop 1-2
Hyperthermia: Up to Date in Asia — Clinical Case Reports and Biology —
Chairs: Hideyuki Sakurai, Takayuki Asao

WS1-2-1

Multidisciplinary treatment for border line unresectable pancreatic body cancer
Makoto Murakami

WS1-2-2

Hyperthermia in locally advanced head & Neck Cancer — A retrospective analysis
Nagraj G. Huilgol
WS1-2-3
Long-term results of second-look operation following radio-hyperthermo-
chemotherapy for unplanned excision of soft tissue sarcoma
Katsuhiro Hayashi

WS1-2-4

Impact on histologic effect of neo-thermo-chemoradiotherapy for rectal cancer
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Hisanori Shoji
WS1-2-5
A phase III clinical trial: combination of radiotherapy and chemotherapy with vs.
without hyperthermia for patients with advanced cervical cancer
Yoko Harima
WS1-2-6
Gastric cancer surgery and hyperthermic intraperitoneal chemotherapy (HIPEC)
for scirrhous gastric cancer
Satoshi Murata
WS1-2-7
Usefulness of an operation under laparoscopy as neoadjuvant chemotherapy to
appendix origin pseudomyxoma peritonei
Kousuke Noguchi
WS1-2-8
Clinical study of intraperitoneal hyperthermic perfusion chemotherapy in
combination with intravenous chemotherapy for the treatment of advanced-stage

gastric carcinoma
Shenglin Ma
Ws1-2-9
The immunologic hyperthermia to the advanced gastric cancer patient who
refused the standard chemotherapy
Satoshi Kokura
WS1-2-10
Heat-sensitization of human cancer cells by HR inhibitor B02 but not NHEJ
inhibitor NU7026
Akihisa Takahashi

Luncheon Seminar 2
The Latest Therapy for Peritoneal Metastasis
Chair: Kanji Katayama
LS-2
The latest therapy for peritoneal metastasis
Yutaka Yonemura

Sponsored by SEIREN CO., LTD.

Symposium 1
Hyperthermic Effects of HIPEC on Peritoneal Surface Malignancies

Chairs: Yutaka Yonemura, Yan Li, Mao-Chih Hsieh
S1-1
Cytoreductive surgery and hipec experience for peritoneal metastases in Turkey
after education for peritoneal malignancies in Japan

Emel Canbay

S1-2
Laparoscopic hyperthermic intraperitoneal chemotherapy for advanced gastric
cancer with peritoneal carcinomatosis
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15:30 — 15:45

16:00 — 17:30

“Thermal Medicine: The Key Modality of Cancer Therapy”

Masumi Ichinose
$1-3
Laparoscopic hyperthermic intraperitoneal chemotherapy (LHIPEC) for stomach
cancer patients with peritoneal carcinomatosis
Chai Young Lee
S1-4
CRS + HIPEC improves survival for patients with colorectal peritoneal
carcinomatosis: A phase II study from a Chinese center
Chao-Qun Huang
S$1-5
HIPEC is effective for peritoneal dissemination of colon cancer and MUC2 protein
expression status is a useful indicator
Takanori Goi
S$1-6
Cytoreductive surgery combined hyperthermic intraperitoneal chemotherapy for
pseudomyxoma peritonei treatment- experience in Taiwan
Chang-Yun Lu
S$1-7
Hyperthermic intraperitoneal chemotherapy for patients with pseudomyxoma
peritonei undergoing incomplete cytoreductive surgery
Yang Liu
S$1-8
Cytoreductive surgery combined hyperthermic intraperitoneal chemotherapy for
peritoneal superficial malignancy- experience in Thailand.
Thawatchai Akaraviputh

Sponsored by SEIREN CO., LTD.

Closing Ceremony

Extension Course of Hyperthermia for General Public (Japanese)
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September 6 (Sat.) Room 2

9:00 — 12:15

Poster/Short-Oral Presentation
GSE1-43 (English) and GSJ1-6 (Japanese)
GSE1

Mechanism of hyperthermia in magnetic nanoparticles
G. Vallejo-Fernandez

GSE2

Development of combination therapy with cisplatin and hyperthermia generated

with ferucarbotran (Resovist) in an alternating magnetic field for oral cancer
Itaru Sato

GSE3
A Combination therapy with hyperthermia and IL-13 cytotoxin for human oral

cancer cells
Makiko Okubo

GSE4
Carcinostatic activities of L-ascorbic acid and its derivatives combined with a

capacitive-resistive electric transfer (CRet) hyperthermic apparatus
Ryoko Asada

GSES5
Molecular mechanisms of hyperthermia-induced apoptosis enhanced by
romidepsin (FK228)

Paras Jawaid

GSE6
Short-time focused ultrasound hyperthermia enhances liposomal doxorubicin

delivery and anti-tumor efficacy for brain metastasis of breast cancer
Sheng-Kai Wu

GSE7
Heating properties of coaxial needle applicator made of SMA for brain tumor

hyperthermia treatment with 3-D anatomical human head model
Kazutoshi Shibafuji

GSES8
Resonant cavity applicator with ultrasound monitoring system
Keito Nakamura

GSE9

Heating properties of resonant cavity applicator for treating osteoarthritis
Takuma Matsushita

GSE10

Does the success of hyperthermia depend on the heating-method?
Andras Szasz

GSE11
Thermal lesion deflection of blood vessel on the thermal lesion formation during
radio-frequency ablation for liver tumors

Huang-Wen Huang

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



“Thermal Medicine: The Key Modality of Cancer Therapy”

GSE12

A fast adaptive power scheme using Sentinel Convergence Value, based on

temperature and convergence value for optimal hyperthermia treatment
Huang-Wen Huang

GSE13
Pulsed RF heating using MRI
Yoshio Nikawa
GSE14
Microwave focusing using metamaterials
Yoshio Nikawa

GSE15
Temperature distributions with blood perfusion inside artery and vein during
hyperthermia treatment

Junichi Nagasawa

GSE16
MRI-compatible testing of dual-curvature high-intensity focused ultrasound

phased array transducer
Gin-Shin Chen

GSE17
Oncothermia treatment induced immunogenic cancer cell death - New possibilities

for therapeutic cancer vaccine
Gabor Andocs

GSE18
In what kind of advanced or recurrent cancer do immunotherapy and/or
hyperthermia show effect?

Tsutomu Takeda

GSE19
The systemic efficacy of combined immunotherapy with oncothermia and

intratumoral injection of dendritic cells
Yu-Shan Wang

GSE20

Challenges and perspectives of hyperthermia in oncology
Oliver Szasz

GSE21
Effect of local hypothermia combined with highly active anti-retroviral therapy on
the immunologic function of patients with AIDS

Daoke Yang
GSE22
Enhancement of heat sensitivity by depression of homologous recombination
repair
Atsuhisa Kajihara
GSE23

Hyperthermia enhances the therapeutic efficacy of cetuximab in human oral
squamous cell carcinoma
Tomohiro Tisaka

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine
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GSE24

Cytoreductive surgery with hyperthermic intraperitoneal chemotherapy: a case report
Masato Okigami

GSE25
Definitive radiotherapy plus regional hyperthermia for high-risk and very high-
risk prostate carcinoma: Thermal parameters correlated with biochemical relapse-

free survival
Takayuki Ohguri

GSE26

Peritoneal perfusion of rAd-p53 combined with thermo-chemotherapy for

peritoneal carcinomatosis model of advanced cancer (a report of forty-one cases)
Yong-heng Li

GSE27

Effect of hyperthermic intraperitoneal perfusion chemotherapy in combination

with intravenous chemotherapy as postoperative adjuvant therapy for advanced

gastric cancer

Zhibing Wu
GSE28
Seven cases of pancreatic cancer treated with chemo proton beam therapy and
hyperthermia
Takashi Saito
GSE29

A case of long-term survival after intrathoracic perfusion hyperthermo-

chemotherapy for pleural dissemination of non-small cell lung cancer
Akitoshi Okada

GSE30

The outcomes of oncothermia with chemotherapy for far advanced lung cancer
Doo Yun Lee

GSE31

Clinical evaluation of thermochemoradiotherapy using retrograde superselective
intra-arterial infusion for advanced oral squamous cell carcinoma with cervical

lymph node metastases
Masaki Iida

GSE32
Thermochemoradiotherapy using superselective intra-arterial infusion for N3
cervical lymph node metastases of tongue squamous cell cancer

Kenji Mitsudo
GSE33
Successful treatment of N3 cervical lymph node recurrence from oropharyngeal

cancer with thermochemoradiotherapy: A case report
Yuta Sekino

GSE34

Preoperative thermochemoradiotherapy using retrograde superselective intra-

arterial infusion for locally advanced oral cancer with cervical lymph node metastases
Toshiyuki Koizumi

24  The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



“Thermal Medicine: The Key Modality of Cancer Therapy”

GSE35
Locally advanced unresected uterine leiomyosarcoma with triple;modality
treatment combining radiotherapy, chemotherapy and hyperthermia

Akiko Shinagawa

GSE36
Conversion of chemo-sensitivity by adding electro-hyperthermiain recurrent
endometrial cancer: A case report

Yun Hwan Kim

GSE37
Clinical effectiveness of recombinant adenovirus-p53 combined with hyperthermia
in advanced soft tissue sarcoma (a report of 30 cases)

Shao-wen Xiao

GSE38
Effects of a shower bathing or whole body bathing on HSP70 induction of the
bathing after that

Youko Itoh

GSE39
Mixed response to TS-1 and oncothermia in an esophageal cancer patient with
lung metastases: Case report

Joon H Kim
GSE40

Analysis of respiratory-induced deformation and translation of liver using
branching structure of portal vein observed by MR imaging for HIFU

Tatsuhiko Matsumoto
GSE41
Feasibility of noninvasive magnetic resonance thermometry of the knee joint
under thermal therapy

Atsushi Shiina

GSE42

Enhancement of hyperthermia-induced apoptosis by isofraxidin in human
lymphoma U937 cells

Peng Li
GSE43
P53 gene therapy combined with whole body hyperthermia and local hyperthermia
Akira Takeuchi
GSJ1

Anti-tumor and anti-invasive effects of diverse delta- and gamma-lactones and the
combined hyperthermia
Kazuki Hara
GSJ2
Trial of treatment-standardization; similar quality of treatment of hyperthermia
by "Thermotron RF-8"
Koji Sugawara
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13:30 — 15:30

GSJ3
Correlation between complications induced by [Thermotron RF-8] and physical
status

Kazuki Jinbo
GSJ4

Trial of prevention for complications induced during "Thermotron RF-8" treatment
Satoshi Suda

GSJ5
Evaluation on heating characteristics of multiple coaxial-slot antenna as a feeding

probe of metallic stent for bile duct carcinoma
Erika Yashima

GSJ6
Effects of laser radiation on HeLa cells using diode laser (ADL-20)
Kouki Tadai

Poster/Short-Oral Presentation
GSJ7-35 (Japanese)
GSJ7

Capacitive coupling-type hyperthermia treatment method combined with wireless
energy transmission system; Measurement of temperature with transmission
power of 1 W

Kenji Shiba
GSJ8
Hyperthermia-induced tumor-specific T-cell immunity and its role in the

therapeutic efficacy of hyperthermia
Ken Ando

GSJ9
Treatment of advanced castration resistant prostate cancer with multiple
metastases by regional hyperthermia under thermosensitization with
Parthenolide: A case report

Hisaya Shiozaki

GSJ10
Retrospective analysis of hyperthermia therapy in 47 case of unresectable
pancreatic cancer

Yoshiyuki Yanai

GSJ11
The effect and benefit of hyperthermia therapy combined with chemotherapy and/

or hormonal therapy for breast cancer patients with liver metastasis
Rika Fukui

GSJ12
Treatment with hyperthermic intraperitoneal chemotherapy for pseudomyxoma

peritonei arising from appendix, Report of 3 cases
Tsuyoshi Yamaguchi
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GSJ13
Colon cancer with peritoneal dissemination and lung metastasis, survived for
22months received multidisciplinary treatment: A case report

Mitsuhiro Morikawa

GSJ14
Two cases of rectal cancer with urinary bladder invasion treated with chemo-
hyperthermia and radiotherapy surviving with complete response (CR)

Yuko Higuchi

GSJ15
Chemo-hyperthermia with hyperbaric oxygen therapy for stage IVb pancreatic
cancer

Tomoaki Morioka
GSJ16

Preliminary result of hyperthermochemoradiotherapy using IMRT and
capecitabine for advanced low-rectal cancer
Yosuke Takakusagi

GSJ17
Combination therapy combining low dose chemotherapy and regional

hyperthermia for the treatment of castration-resistant prostate carcinoma
Kosuke Ueda

GSJ18
Two cases of small cell lung cancer (SCLC) treated with multidisciplinary

treatment surviving with good disease control
Shin Ohta

GSJ19
Long-term outcomes of hyperthermic treatment combined with chemotherapy
for patients with residual or recurrent esophageal cancer after definitive
chemoradiotherapy

Sho Nishimura
GSJ20
Sequential boost HCRT using IMRT after conventional 3DCRT for cervical

esophageal squamous cell carcinoma: Pilot experience in 6 patients
Makoto Sakai

GSJ21
Re-irradiation with hyperthermia in patients with recurrent tumor
Hiromasa Kurosaki
GSJ22
Two cases of myxofibrosarcoma treated with radiohyperthermochemotherapy
(RHC)
Satoshi Yamada
GSJ23
Chemoradiotherapy combined with hyperthermia and hyperbaric oxygen therapy
for three cases of malignant fibrous histiocytoma (MFH)
Yoshinori Tomoda
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GSJ24
A fundamental study for the mechanism of cell death by special effects of
microwave

Mamiko Asano
GSJ25

Change of QOL and stage of cancer progression for patients getting long-term
hyperthermia treatment
Hideyuki Morosawa

GSJ26

Usefulness of pat and jelly in hyperthermia
Mai Ito

GSJ27
Hyperthermia as an effective alternative treatment for advanced cancers
refractory to conventional therapies

Hiroshi Terunuma

GSJ28
Numerical evaluation on heating characteristics of microwave forceps with cutting
blade

Yuta Endo
GSJ29
Evaluation on heating performances of microwave forceps for biological tissue
coagulation
Kazuyuki Saito
GSJ30

Hyperthermia and team medical treatment
Keishi Takeda

GSJ31
Improvement of heating methods of hyperthermia under daily clinical practice by
team medical care

Rumiko Yamada

GSJ32

Investigation of thermal efficiency in measures of hot spot with hyperthermia
Kaname Oka

GSJ33
Noninvasive temperature measurement during acupuncture treatment using MRI
Suguru Nakamura

GSJ34

BAG3 acts protectively against hyperthermia-induced apoptosis through

modulation of nuclear factor kappa B activity in human retinoblastoma Y79 cells
Tatsuya Yunoki

GSJ35
Effects of whole-body heat treatment on T cell-mediated immune response in

cancer patients
Yusuke Ito
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15:45 — 17:45 HIPEC Training Course (Japanese)
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ASHO Congress Lecture

Past, present and future of hyperthermia in the war
against cancer

September 5 (Fri.) 11:00 — 12:00
Room 1

Chang W. Song
Radiobiology Laboratory, Department of Radiation Oncology,
University of Minnesota, USA

Chair
Takeo Ohnishi
Nara Medical University, Japan
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September 5 (Fri.) 11:00-12:00 Room 1
CL Congress Lecture

Past, Present and Future of Hyperthermia
in the War against Cancer

Chang W. Song, Ph.D.", Heon Joo Park, M.D., Ph.D.” and Jae-Hoon Jeong, Ph.D.’

IRadiobiology Laboratory, Department of Radiation Oncology, University of Minnesota, Minneapolis, Minnesota, U.S.A.
’Department of Microbiology, Medical College, Inha University, Inchon, Korea
3 Research Center for Radiotherapy, Korea Institute of Radiological & Medical Sciences, Seoul, Korea

Hyperthermia has been used from ancient time for treatment of various diseases particular cancer. Egyptian used
hot blade and sticks to treat breast cancers more than 5000 years ago. Likewise, heat was used to treat various
diseases in ancient China and India. Greek philosopher Parmenides (540-470 BC) stated “I will cure all diseases if
I am given the power to produce fever” and Hippocrates (460-370 BC), a Greek physician who is considered to be
the father of western medicine, wrote “The disease must be incurable, if it cannot be cured with heat”. However,
treating diseases with heat or fever remained mostly as a folk medicine or even as unproven quackery until late
1800s. Busch reported in 1866 that application of facial sarcoma with erysipelas produced high fever and led to
disappearance of the tumor. Subsequently, Coley and others observed in 1890s that raising body temperature to
fever range, e.g. 39-40°C, by injecting bacteria toxins was effective to cause regression of various inoperable tumors.
In 1898, F. Westmark reported that heating inoperable cervical carcinoma with a metal coil circulated with 42-44°C
water resulted in regression of the tumors. This observation was probably the landmark evidence in modern era
that local hyperthermia treatment is effective for controlling solid tumors. The potential value of hyperthermia as
an anti-cancer treatment modality was further confirmed in 1970s when cell death by heating at 42-45°C range was
found to be closely related to the temperature and the length of heating. It was soon found that hyperthermia is
able to markedly increase the response of cancer cells to radiotherapy and chemotherapy. It was also demonstrated
in 1970s-1980s that, because the newly formed tumor vascular bed is more vulnerable than that of normal tissues
to heat, tumors can be preferentially damaged relative to normal tissue by hyperthermia. These attractive biological
features that malignant tumor cells can be killed, radiosensitized and chemosensitized by heating led to conduction
of numerous clinical trials for efficacy of hyperthermia in combination with conventional cancer treatment
modalities such as radiotherapy, chemotherapy or surgery. Concomitantly, a variety of techniques and approaches
have been developed for local and regional heating. External coupling of microwave and radiofrequency (RF) either
with a single electrode or phased array and capacitive application of RF have been the most popular methods for
heating superficial or deep-seated tumors up to the present time. Perfusion of cavity or isolated limb with heated
chemotherapeutic drug solution is utilized to achieve regional hyperthermia. Whole- body hyperthermia at fever
range temperatures, e.g. 39-41°C, using various means such as radiant heaters with long infrared rays are used to
enhance the effect of chemotherapy drugs and also to stimulate anti-tumor immune response. Deep-seated tumors
are ablated by heating to >50°C with microwave or RF using needle-type applicator inserted into tumors or with
laser light though laser fibers placed in tumors. High-intensity focused ultrasound (IHIFU) is another approach
for ablative heating of tumors. There have been increasing interest in heating tumors by depositing various
nanoparticles or nanotubes in target tumors and then heating them with microwaves, RF, magnetic or laser beam.

It is an undeniable fact that, unfortunately, the clinical outcomes of hyperthermia failed to meet the initial
enthusiastic expectations mainly because heating human tumors to cytotoxic temperatures, i.e.> 42-43°C, is
technically difficult with the use of previously available heating devices. Consequently, interest for the use of

hyperthermia for controlling human cancer has considerably diminished in recent years. However, indications
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are that the interest in hyperthermia is reviving in many countries owing to realizations that hyperthermia
at relatively mild temperatures, i.e. 39-42°C is able to enhance the efficacy of radiotherapy and chemotherapy
although the mild heating may not directly kill tumor cells. There is increasing evidence that mild heating at
39-42°C improves tumor blood circulation, thereby elevating tumor oxygenation and the response of tumors to
radiotherapy. Likewise, mild heating increases drug delivery to tumors by increasing blood perfusion, increases
cellular uptake of drugs and potentiated the interaction of drugs with target molecules in the tumor cells. In this
regard, combination of mild heating with heat-sensitive liposomes has been shown to be potentially useful for
increasing drug delivery to target tumor volume. Recent investigations have shown that mild heating upregulates
expression of certain enzymes which are involved in killing tumor cells by certain drugs. Furthermore, mild heating
may enhance the conversion of pro-drugs to cytotoxic drugs. Cancer stem cells have been known to be resistant
to radiotherapy and ordinary chemotherapy drugs. Intriguingly, however, hyperthermia alone or with certain
chemotherapy drugs has been demonstrated to be able to preferentially kill cancer stem cells relative to non-stem
cancer cells. The biological response to heat stress is temperature dependent. Rational combination of hyperthermia
at different temperatures with relevant biological responses would make a significant leap and advance in our war

against cancer.
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Chang Won Song, Ph.D

Professor of Radiation Biology, Department of Therapeutic
Radiology-Radiation Oncology, University of Minnesota,
Minneapolis, MN, USA (1978 — present)

Degrees
® BSc in Chemistry, Seoul National University, 1957

® MS in Biochemistry, Korea University, 1959
® Ph.D. in Radiation Biology, University of lowa, 1964

Professional Society Memberships

® Radiation Research Society

American Association for Cancer Research

North American Hyperthermia Society

Cell Kinetics Society

American Association for the Advancement of Science
Korean Scientists and Engineers

Association of America

American Society for Therapeutic Radiology and Oncology

Research Interests
® Role of blood flow, pO2 and pH in tumor treatment

® Effect of radiation and hyperthermia on tumor physiology, e.g. blood flow, pH, pO2 and glucose
metabolism
® (Chemical radiosensitization and radioprotection Molecular mechanism of apoptosis caused by

radiation, drugs, and heat shock
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Award Lecture

September 5 (Fri.) 17:00 — 18:15
Room 1

The ASHO Award
Chair: Hiroyuki Kuwano
Gunma University, Japan

Satoshi Kokura
Kyoto Prefectural University of Medicine, Japan
Kyoto Gakuen University, Japan

The JSTM Award
Chair: Koichi Ito
Chiba University, Japan

Iwai Tohnai
Yokohama City University Graduate School of Medicine, Japan

The Young Investigator Award

Chair: Koichi Ito
Chiba University, Japan

Kazuyuki Saito
Chiba University, Japan

The Young Investigator Award

Chair: Akihisa Takahashi
Gunma University, Japan

Ryo Suzuki
Teikyo University, Japan
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September 5 (Fri.) 17:00-18:15 Room 1

The ASHO Award

The present state of hyperthermia in Japan, and By what kind
of way should we progress from now on?

. 1,2
Satoshi Kokura

IDept. of Cancer Immuno Regulation, Kyoto Pref. Univ. of Med., Japan
?Center for Educational Research and Development, Kyoto Gakuen Univ., Japan

The clinical trial of hyperthermia that was started in the 1980s, has been a significant contribution to the cancer
therapy in Japan. In addition, hyperthermia also has been addressed actively in basic research for many years,
and it has been revealed the mechanism of the combined effect of the anti-cancer agents and the role of free
radical reactions in the anti-cancer mechanism of hyperthermia. Since the combination with hyperthermia and
chemotherapy is useful, we should use them together as much as possible. Recently, it was clearly showed the
enhanced effect of hyperthermia for immunotherapy, and showed the mechanisms by which cancer vaccine and
immune-cell therapy were enhanced by hyperthermia. Moreover, hyperthermia itself can cancel cancer tissue
produced immunosuppressive status, and can inhibit EMT. Hyperthermia plus immunotherapy are also expectable.
Moreover, we are also performing translational research of immunotherapy.

Now I expect the combination therapy of hyperthermia plus immunotherapy. The basic study and clinical trial

proving it are on going.
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September 5 (Fri.) 17:00-18:15 Room 1

The JSTM Award

Hyperthermia for oral cancer
—Basic principles and clinical applications—

Iwai Tohnai

Department of Oral and Maxillofacial Surgery
Yokohama City University Graduate School of Medicine Yokohama, Japan

Standard of care for oral cancer is surgery at the present time. However, the dysfunction such as dysarthria,
dysphagia and dysmasesis appears after surgery of oral cancer. Especially, cosmetic disturbance is major problem
after surgery. There is a great difference between oral cancer and other cancer such as gastric cancer in cosmetic
disturbance. Therefore, noninvasive therapy is greatly desired for oral cancer. Then, hyperthermia was focused as
one of the strategy in noninvasive therapy.

Basic research

Thermotolerance: The relationship between Hsp40/Hsp70 synthesis and the development of thermotolerance was
investigated in vitro and in vivo. The extent of thermotolerance was well correlated with the relative amount of

Hsp40/Hsp70. These results obtained in vivo were very similar to those in vitro. These findings suggest that Hsp40
could be a useful indicator of the degree of thermotolerance in addition to Hsp70 in vivo and in vitro.

Interstitial hyperthermia: Heating device of interstitial hyperthermia consists of ferromagnetic implant, induction
coil and generator to produce high frequency magnetic field. The ferromagnetic implant is composed of Fe-Pt
alloy in content ratio of iron and platinum is 73%, and 27%, and Curie temperature of 68°C. The generator has
maximum power of 2.5 kw and yield a maximum magnetic power of 16 Gauss at the center of induction coil with
frequency of 250 kHz. The needle-shaped implant is inserted into the tumor. The rationale for this system is that
the implant is heated by eddy current under the high frequency magnetic field. Antitumor effect was observed in
VX7 rabbit tumor model using interstitial hyperthermia. However, the long axes of the implant must be parallel
to the direction of the magnetic field for maximal heat production. Therefore, magnetite particle covered cationic
liposomes (MCL) was developed instead of ferromagnetic implant for interstitial hyperthermia. The effect of
interstitial hyperthermia using MCL on primary lesion and cervical lymph node (LN) metastasis in VX7 rabbit
tumor model were investigated. The head and neck region was irradiated after MCL injected into the tongue
tumor only without cervical LN metastasis. The tumor decreased significantly not only the primary lesion, but also
cervical LN metastasis.

Clinical research

Interstitial hyperthermia: Eight patients with oral cancer of early stage were treated by thermochemoradiotherapy
(CDDP: 100mg/m®, PEP: 25mg/m”®, iv) using magnetic induction hyperthermia without radiotherapy before surgery.
Clinical and pathological responses were excellent results.

Thermochemoradiotherapy: The patients with N3 cervical LN metastases of oral cancer underwent
thermochemoradiothrerapy (CDDP: 100mg/m® RT: 40Gy) using RF hyperthermia before surgery. Pathological
CR rate was low as 12.5% (1/8). Therefore, chemotherapy was exchanged to superselective intra-arterial infusion
from intravenous infusion. This superselective intra-arterial infusion is a new method that the catheter is not
through common carotid artery, because of retrograde catheterizations from superficial temporal artery and
occipital artery. Nine patients with N3 cervical LN metastases of oral cancer underwent thermochemoradiotherapy
using superselective intra-arterial infusion with docetaxel (DOC) and cisplatin (CDDP). Treatment consisted of
hyperthermia (2-8 sessions), superselective intra-arterial infusions (DOC, total 40-60 mg/m® CDDP, total 100-150
mg/m?) and daily concurrent radiation therapy (total, 40-60 Gy) for 4-6 weeks. Six of 9 patients underwent neck
dissection 5-8 weeks after treatment. In four of these 6 patients, all metastatic lymph nodes, including those at N3,
were grade 3 (non-viable tumor cells present) or grade 4. Thermochemoradiotherapy using superselective intra-
arterial infusion provided good histopathologic effects and locoregional control rates in patients with N3 metastatic

lymph nodes.
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The Young Investigator Award of JSTM

Study on practical application of microwave antenna for
treatment of bile duct carcinoma

Kazuyuki Saito

Center for Frontier Medical Engineering, Chiba University, Japan

Microwave thermal therapy is one of the modalities for cancer treatment. Here, there are several schemes of
microwave heating. The authors have been studying thin coaxial antenna for intracavitary microwave heating
aiming at the treatment of bile duct carcinoma. In this treatment, an endoscope is first inserted into the duodenum
and a long and flexible thin antenna is then inserted into the forceps channel of the endoscope, which is used to
insert the tool for surgical treatment. Finally, the antenna is guided to the bile duct through the papilla of Vater,
which is located in the duodenum, and is inserted into the bile duct. Up to now, the heating characteristics of the
antenna are investigated by numerical simulation and experiment for finding a possibility of the treatment. In
this study, in order to consider practical situations of the treatment, heating characteristics of the antenna are
calculated by use of some different models. For example, they include a stenosis, a metallic stent, etc. As the
results of investigations, possibilities of microwave heating by use of thin coaxial antenna could be confirmed under
some practical situations. As a further study, results of the calculations should be confirmed by phantom and

animal experiments.
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Novel strategy for ultrasound diagnostics and therapeutics using micro/nanobubbles
-Development of hyperthermia for cancer with liposomal nanobubbles-

Ryo Suzuki', Yusuke Oda', Daiki Omata', Yoshikazu Sawaguchiz, Mutsumi Seki', Hitoshi Urugal,
Johan Ungal, Tomoyuki Naoi', Yoichi Negishis, Kazuo Mauruyama1
! Faculty of Pharma-Sciences, Teikyo University, Japan

’Nihon Pharmaceutical University, Japan

ISchool of Pharmacy, Tokyo University of Pharmacy and Life Sciences, Japan

Theranostics is a novel concept that combines diagnostics and therapeutics. For diagnostics, there are various
medical equipments such as X ray computed tomography (CT), Magnetic Resonance Imaging (MRI), Positron
Emission Tomography (PET) and Sonography. In physical energy with these equipments, ultrasound is a useful
tool for theranostics due to having potential both in diagnostics with sonography and in therapeutics with
hyperthermia for cancer. Recently, microbubbles have been utilized as an effective imaging agent for blood flow
in tumor. Sonazoid, which is a commercially available microbubble is applied for detection of hepatic tumor. In
addition, microbubbles are also useful tools for theranostics due to be able to utilize as not only ultrasound contrast
imaging agent but also enhancer in drug/gene delivery and hyperthermia with therapeutic ultrasound. To improve
accessibility of microbubbles into deep tissue, some researchers are developing various types of smaller bubbles
such as submicron sized nanobubbles. We also developed novel liposomal bubbles (Bubble liposomes), which are
entrapping perfluoropropane gas in inner aqueous phase of liposome. Bubble liposomes are easy to modify with
targeting molecules and it is easy to load genes on their surface. In addition, Bubble liposomes are sensitive to
ultrasound which can induce oscillation/collapse of the bubbles. This behavior of Bubble liposomes can be utilized
for ultrasound theranostics and we have applied them as ultrasound imaging agent, enhancer of drug/gene delivery
and hyperthermia with therapeutic ultrasound. Here, we would like to introduce our recent research about
hyperthermia for cancer by the combination of Bubble liposomes and ultrasound.

The phenomenon in which Bubble liposomes collapse is known as cavitation, induces jet streams and heat under
ultrasound irradiation, thereby damaging nearby cells. In this study, we examined the anti-tumor effects of intra-
tumoral injection of Bubble liposomes and ultrasound exposure. With this therapy, the temperature in tumor tissues
increased and a necrosis area in a part of tumor tissues was observed. Surprisingly, priming of cellular immune
system also occurred and contributed to tumor growth suppression. Therefore, the combination of Bubble liposomes
and ultrasound would be an effective method to cause hyperthermia for cancer that by various mechanisms could
be successful in tumor growth suppression.

[Acknowledgements] This work was supported by JSPS KAKENHI (Grant Number 21700511, 23300192, 24650299,
and 23500567), the MEXT-Supported Program for the Strategic Research Foundation at Private Universities
2013-2017, the Programs for Promotion of Fundamental Studies in Health Sciences of the National Institute of
Biomedical Innovation (NIBIO).
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CYTOREDUCTIVE SURGERY AND HIPEC EXPERIENCE FOR PERITONEAL METASTASES
IN TURKEY AFTER EDUCATION FOR PERITONEAL MALIGNANCIES IN JAPAN

Emel Canbayl, Suleyman Temiz’, Ozcan Yildiz’, Bahar Canbay Torun®, Celalettin Peru’,

. 1 1,5,6,7
Amira Baker ', Yutaka Yonemura

'NPO HIPEC ISTANBUL, Akkavak sokak, Guler Apt. No:6/2 Nisantasi 34365 Istanbul-Turkey
?Kocaeli-Derince Education and Research Hospital, Medical Oncology, Kocaeli-Turkey
3Mm’ip0[ University, Faculty of Medicine, Department of Medical Oncology Istanbul- Turkey
*Istanbul University, Istanbul Medical Faculty, Department of General Surgery, Istanbul-Turkey
*y.yonemura@coda.ocn.ne.jp, 1-26, Harukimotomachi, Kishiwada City, Osaka 596-8522, Japan
GDepartment of General Surgery, Kusatsu General Hospital, Yabase 1660, Kusatsu, Japan
"Department of General Surgery, Kishiwada Tokushukai Hospital, 4-27-1 Kamori-Cho, Kishiwada City, Osaka 596-8522, Japan

AIM:

The present study reports our experience concerning with the advanced cancer treatment using cytoreductive
surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) in patients with peritoneal metastases.
METHODS:

In a period of May 2013 to June 2014, we evaluated 12 patients with peritoneal metastases (PM) (2 patients
with ovarian serous cancer, 5 with stomach cancer, and 5 with colorectal cancer). All patients underwent CRS
and HIPEC procedures. Peritoneal involvement was quantified according to the Peritoneal Cancer Index (PCI)
and the remaining postoperative disease according to the Completeness of Cytoreduction score (CC). HIPEC was
always performed with closed technique for 60 min, with an average inflow temperature of 42.5°C. The drugs
were administered in combination according to two schemes: 1) 40 mg/m” of cisplatin and 2) 40 mg/m” of taxotere”.
Morbidity and mortality were evaluated in accordance with the NCI CTCAE v. 3.0 (USA).

RESULTS:

The average age was 57 years (range 30-72). Patients were afflicted by PM of intraabdominal cancers. From
this group, 3 (25%) were subjected to neoadjuvant bidirectional chemotherapy and 2 (12%) to surgery as a first
intervention; 7 (58%) patients had recurrence of primary cancers and all of them had previously undergone
surgery and adjuvant chemotherapy. The average PCI was 21.25 (range 3-39). In 6 patients (50%), cytoreduction
was considered total or almost total (CC-0/CC-1); in 6 patients (50%), it had not been optimal (CC-2/CC-3). In all
patients with PCI less than 12, it was possible to achieve an optimal cytoreduction, and this was not possible in
patients who had a PCI greater than 12. The average operative time, including HIPEC, was 612 min (range 425-
840). In 9 patients (75%), the postoperative course was uncomplicated, in 2 patients (16%) complications were minor
(G1-G2) and in 1 patient (8%) morbidity was severe (G4). Mortality occurred in one patient due to sepsis developed
due to previous incomplete surgery.

CONCLUSION:

Although CRS and HIPEC in the treatment of advanced or recurrent PM represents a reliable method with
encouraging results both in terms of morbidity and outcomes, there are still many controversial aspects that need

to be clarified with further and prospective randomized phase III studies.
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Laparoscopic hyperthermic intraperitoneal chemotherapy for
advanced gastric cancer with peritoneal carcinomatosis

Masumi Ichinose, Yutaka Yonemura, Masamitsu Hirano, Akiyoshi Mizumoto,

Yutaka Morikochi, Nobuyuki Takao, Kosuke Noguchi
Department of General Surgery, Kusatsu General Hospital, Japan

Background:

There is no standard treatment for peritoneal dissemination from gastric cancer (GC). Laparoscopy assisted
hyperthermic intraperitoneal chemotherapy (LHIPEC) was introduced as a new approach. The aims of LHIPEC are
control for malignant ascites, stage reduction and an increased incidence of complete cytoreduction for peritoneal

carcinomatosis (PC).

Methods:
LHIPEC were performed on 102 GC patients with PC from July 2008 to February 2014. The chemotherapy
solutions used were docetaxel 40mg and cisplatin 100mg in 4000ml of normal saline at 42-43 degree. Complete

cytoreduction including peritonectomy was achieved in 17 (17.2%) of the 102 patients after LHIPEC.

Results:

Median survival of patients performed LHIPEC after diagnosis of PC from GC was 21 months. LHIPEC is effective
for eighteen (51.0%) of the 35 patients who had malignant ascites. No treatment-related mortality was observed.
Postoperative complications included one injury of urinary bladder, one renal failure, one ileus and one injury of

small bowel.
Conclusion:

LHIPEC is a safe and effective method for palliating malignant ascites. LHIPEC and complete cytoreduction for PC

may improve the survival of patients with PC from gastric cancer.
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Laparoscopic Hyperthermic Intraperitoneal Chemotherapy (LHIPEC)
for Stomach Cancer Patients with Peritoneal Carcinomatosis

Chai Young Lee', Se Jong Park’, Hong Ki Lee', Eun Kyung Kim?, Ji Yeon Lee” and Dae Hee Lee’

IDepﬂrtment of Oncologic Surgery, Sam Integrative Cancer Center, G-Sam Hospital, Gunpo 435-010, Korea
2Dep¢zrtmmt of Hematology and Oncology, Sam Integrative Cancer Center, G-Sam Hospital, Gunpo 435-010, Korea

Background: Peritoneal carcinomatosis and malignant ascites are common problems in patients with cancers of
gastrointestinal origin. The standard treatment for peritoneal carcinomatosis is currently limited to systemic
chemotherapy. Recently cytoreductive surgery with Hyperthermic intraperitoneal chemotherapy (HIPEC) has
been introduced with promising results. This is a retrospective study of the clinical outcomes of laparoscopic
hyperthermic intraperitoneal chemotherapy (LHIPEC) in stomach cancer patients diagnosed with peritoneal

carcinomatosis.

Materials and Methods: One hundred twenty-three stomach cancer patients with diagnosed peritoneal carcinomatosis
underwent single or multiple LHIPEC from November 2008 to May 2014. The patients underwent LHIPEC with
mitomycin C (12.5mg/m” and cisplatin (50mg/m®) for the perfusion solution. The temperature of the inflow fluid
was maintained at 42~43°C during the intraperitoneal circulation for 60 minutes. The patients were analyzed for
overall survival (OS), efficacy of local control and safety profile. Also, the amount of ascites and the PCI (peritoneal

cancer index) of the patients were analyzed.

Results: The median OS of 123 enrolled patients was 12.3 months. The median OS of 13 patients who underwent
cytoreductive surgery (CRS) and HIPEC after a few of sessions of LHIPEC was 15.8 months. The median OS of
the other 110 patients without CRS and HIPEC was 12.2 months. The median OS in the group of patients who
underwent repeated sessions of LHIPEC was better than the group with single session of LHIPEC (14.1 vs.10.9
months). Significant benefit of local control was noted with majority of patients showing reduction of ascites
compared with the ascites measured in previous session of LHIPEC. Also, reduction in PCIs was observed in
laparoscopic examination in patients who underwent multiple LHIPEC. LHIPEC was feasible to most patients with

low toxicity profile.
Conclusion: Based on our experience, LHIPEC is an effective and feasible method of controlling peritoneal
carcinomatosis in stomach cancer patients with possible survival benefit. Also, this study suggests that LHIPEC

may be more effective when it can be performed in repeated sessions.

Key words: Laparoscopy, Peritoneal carcinomatosis, Hyperthermic intraperitoneal chemotherapy, malignant ascites
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CRS + HIPEC Improves Survival for Patients with Colorectal Peritoneal
Carcinomatosis: A Phase II Study from a Chinese Center

Chao-Qun Huang, MD" !, Xiao-Jun Yang, MD, PhD"', Yang Yu, MD"', Hai-Tao Wu, MD',
Yang Liu"?, MD, Yutaka Yonemura’, MD, PhD, Yan Li, MD, PhD'
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ABSTRACT

Background: Peritoneal carcinomatosis (PC) is a difficult clinical challenge in colorectal cancer (CRC) because
conventional treatment modalities could not produce significant survival benefit, which highlights the acute need
for new treatment strategies. Increasing studies on this problem has gradually resulted in revolutions in both
the basic pathological sciences and clinical approaches to CRC PC. Our previous case-control study demonstrated
the potential survival advantage of cytoreductive surgery (CRS) plus hyperthermic intraperitoneal chemotherapy
(HIPEC) over CRS alone (the OS was 8.5 months in Control group versus 13.7 months in Study group, P = 0.02).
This phase II study was to further investigate the efficacy and adverse events of CRS+HIPEC for Chinese patients
with CRC PC.

Methods: A total of 60 consecutive CRC PC patients underwent 63 procedures consisting of CRS+HIPEC and
postoperative chemotherapy, all by a designated team focusing on this combined treatment modality. All the clinico-
pathological information was systematically integrated into a prospective database. The primary end point was
disease-specific overall survival (OS), and the secondary end points were perioperative safety profiles. The OS
was defined as the time interval from the first surgery to death due to the disease for synchronous PC, and from
CRS+HIPEC to death due to the disease for metachronous PC.

Results: By the most recent database update, the median follow-up was 29.9 (range 3.5 — 108.9) months. The
peritoneal cancer index (PCI) <20 was in 47.0% of patients, complete cytoreductive surgery (CC0-1) was performed
in 53.0% of patients. The median OS was 16.0 (95% confidence interval [CI] 12.2—-19.8) months, and the 1-, 2-, 3-,
and 5-year survival rates were 70.5%, 34.2%, 22.0% and 22.0%, respectively. The median OS in subgroup were 21.7
months in PCI <20 and 14.8 months in PCI >20 (P = 0.04); 22.1 months in CCO-1 and 14.5 months in CC2-3 (P =
0.01); 22.1 months in adjuvant chemotherapy >6 and 8.5 months in adjuvant chemotherapy <6 (P <0.001). Mortality
and grades 3 to 5 morbidity rates in postoperative 30 days were 0.0% and 30.2%, respectively. Univariate analysis
identified 3 parameters with significant effects on OS: PCI <20, CC0-1 and adjuvant chemotherapy over 6 cycles.
On multivariate analysis, however, only CCO-1 and adjuvant chemotherapy >6 cycles were found to be independent
factors for OS benefit.

Discussion: CRS+HIPEC at a specialized treatment center could improve OS for selected CRC PC patients from
China, with acceptable perioperative safety.

KEY WORDS: colorectal cancer; peritoneal carcinomatosis; cytoreductive surgery; hyperthermic intraperitoneal
chemotherapy; phase II clinical research
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HIPEC is effective for peritoneal dissemination of colon cancer
and MUC2 protein expression status is a useful indicator

Takanori Goi, Kanji Katayama, Youhei Kimura, Daisuke Fujimoto, Mitsuhiro Morikawa,

Kenji Koneri, Makoto Murakami, Yasuo Hirono, Atsushi lida, Akio Yamaguchi
The First Department of Surgery, University of Fukui, Fukui, Japan

The prevalence and mortality of colon cancer are the highest among malignant tumors in all countries. The
incidence of peritoneal dissemination is 7% of initial colon cancers and 4-19% of recurrent colon cancers, but no
effective treatment modalities for this peritoneal dissemination have been established. We present the effectiveness
of HIPEC and whether expression of mucin family proteins plays some type of role.Methods:Patients:The subjects
were 94 colon cancer patients with synchronous/metachronous peritoneal dissemination at the First Department of
Surgery, University of Fukui, Japan, between 1994 and 2011. Surgical specimens of the peritoneal dissemination
were obtained from 37 primary colon cancer patients. HIPEC was performed in 30 patients with peritoneal
dissemination. HIPEC procedure:This procedure allowed the abdominal cavity to be extended widely enough to
allow perfusate to spread throughout the peritoneal cavity. Four litres of saline contained cisplatin, mitomycin
C, and etoposide. Abdominal temperatures were measured at the serosal surface in the subphrenic space and the
cavity of Douglas, and the temperature of the infusate was also measured in the inflow tube, outflow tube, and
water bath. The thermal dose (TD) obtained during the treatment was calculated simultaneously during HIPEC
and expressed in terms of equivalent time at 43C. HIPEC was performed until the TD reached 40 minutes.
Immunohistostaining:Surgical specimens were analyzed for MUC-2 protein expression by the streptavidin-biotin
peroxidase methodResults:(1)The survival rate of P1 and P2 cases: In the non-HIPEC group, the 5-year survival
rate was 28%, whereas in the HIPEC group the 3-year survival rate was 39.2%. The HIPEC group had significantly
better outcomes. (2)The survival rate of P3 cases:In the non-HIPEC group, the median survival time was 4 months,
whereas in the HIPEC group the median survival time was 20 months.(3)When MUC2 expression was investigated
in the HIPEC group, in patients positive for MUC2 expression, the 3-year survival rate was 0%, while in patients
negative for MUC2 expression, the 3-year survival rate was 40%. Conclusions:HIPEC therapy is effective in
prolonging survival in colon cancer patients with peritoneal dissemination, and MUC2 expression is useful as an

indicator.
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Cytoreductive surgery combined Hyperthermic intraperitoneal
chemotherapy for pseudomyxoma peritonei treatment- Experience in Taiwan

Chang-Yun Lu, Mao-Chih Hsich

Department of Surgery, Division of General Surgery,
Taipei medical university affiliated Wanfang Hospital, Taipei, Taiwan

From Feb 2002 to Feb 2014, 31 patients histologically proven appendiceal neoplasm with pseudomyxoma peritonei
were treated at Taipei medical university affiliated Wanfang hospital. Among them 23 patients underwent previous
surgeries in other institutes. All patients underwent laparotomy for aggressive cytoreductive surgery (CRS) and
hyperthermic intraperitoneal chemotherapy (HIPEC). Thirty-one patients underwent 48 procedures in total, 13
patients underwent more than one procedures for staged residual tumor debulking, or recurrent disease. The
peritoneal cancer index (PCI) and completeness of cytoreduction score (CC s) reported by Jacquet and Sugarbaker
were used for quantitative assessment of peritoneal tumor, and for recording residual tumors after cytoreduction.
The average PCI score is 27, 58% (18/31) patients underwent optimal cytoreduction (CCs:0-1) at first operation.
There were 5 events of grade III-IV complication, and three mortality during hospitalization. The survival of
pseudomyxoma peritonei patient treated by CRS/HIPEC is related to Extent of intraperitoneal tumor loading (PCI)

and completeness of cytoreduction (CCs).
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Hyperthermic Intraperitoneal Chemotherapy for Patients with
Pseudomyxoma Peritonei Undergoing Incomplete Cytoreductive Surgery

Yang Liu', Haruaki Ishibashi', Shouzou Sako', Kazuyoshi Takeshita®, Akiyoshi Mizumoto’,

. . 2 . . 2 1,2
Masamitsu Hirano~, Masumi Ichinose”, Yutaka Yonemura

' Peritoneal Dissemination Center, Kishiwada Tokushukai Hospital, Kishiwada, Japan

’Department of Surgery, Kusatsu General Hospital, Shiga, Japan

Abstract

Background: Cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) have been
accepted as the standard treatment for patients with pseudomyxoma peritonei. Complete cytoreduction is an
independent factor influencing patients’ prognosis. However, complete CRS cannot be achieved on some patients.
For these patients, the role of HIPEC is not confirmed. In this study, we are going to investigate the role of HIPEC

on patients undergoing incomplete CRS.

Methods: A total of 225 patients with PMP received incomplete CRS with residual tumor > 2.5mm in diameter
in our institution during January 2006 and January 2014. After CRS, HIPEC was performed with mitomycin C
(MMC) at a dose of 15 mg/m”* and cisplatin at a dose of 60 mg/m” at 42.9-43.5 centigrade in 4L of saline. The HIPEC

procedure lasted for 60mintues. Patients were closely monitored after surgery.

Results: A total of 225 patients received incomplete CRS. The median age was 62 years (range 21-85 years). Seventy-
two patients were male, and 153 patients were female. Sixty-two patients received a cytoreduction of CC-2, and
other 163 patients received a cytoreduction of CC-3. Fifty-four patients received HIPEC after CRS. The median
survival of patients who did not receive HIPEC was 21 months (95% CI 15.0-27.0 months). Patients undergoing
HIPEC had an estimated median survival of 40 months (P=0.022). Postoperative complications did not differ

between two groups.

Conclusion: HIPEC was helpful in improving patients’ survival and prognosis even when complete cytoreduction

cannot be achieved without more adverse events.
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Cytoreductive surgery combined Hyperthermic intraperitoneal chemotherapy

for peritoneal superficial malignancy- Experience in Thailand
Thawatchai Akaraviputh
Thailand

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine 51






Symposium 2

Impact of HSPs — Revisit & Perspective —

September 5 (Fri.) 09:00 — 11:00
Room 1

Chairs

Kenzo Ohtsuka
Chubu University, Japan

S. V. Chiplunkar
Advanced Center for Treatment, Research & Education in Cancer, India



%

(oW SOty

.

ERMIC
e
S Ve,

ASHO

54

September 5 (Fri.) 09:00-11:00 Room 1

S2-1 Symposium 2

DIFFERENT CYTOTOXIC EFFECT FROM DIFFERENT HYPERTHERMIA DEVICES.
COMPARISON OF THE ONCOTHERM-LABEHY AND THE THERMOTRON RF-8 IN AN IN VITRO MODEL

Yu-Shan Wang', Chao-Chun Chang', Yi-Chun Huang', Yi-Ying Huang', Ren-Hong Wu', Gabor
Andocs’, Yuk-Wah Tsang3 , Kwan-Hwa Chi"*

' Department of Radiation Therapy and Oncology, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan, °Department of
Veterinary Clinical Medicine, Tottori University, Tottori, Japan, *Department of Radiation Oncology, Chiayi Christian Hospital,
Chiayi, Taiwan, Institute of Radliation Science and School of Medicine, National Yang-Ming University, Taipei, Taiwan.

Purpose: Deep heating electro-hypertermia methods are a promising cancer treatment modalities used to enhance
conventional treatment. This could be achieved through radiofrequency field on 8 and 13.56 MHz by Thermotron
RF-8 and Oncotherm-Labehy, respectively. However, the difference cytotoxic effect between different hyperthermia
devices has never been evaluated.

Materials and Methods: HepG2, a human hepatoma cell line was treated by water bath, Oncotherm-Labehy or
RF-8 for 30 min at 42°C. Cell proliferation, apoptotic cell and cell cycle distribution were assayed at 24, 48 and 72
hours after treatment. The membrane expression of adherens junction proteins on cell membrane, E-cadherin and
8 -catenin, were investigated by immunocytochemistry. The expression and releasing of heat-shock proteins (HSPs)
after various treatments were evaluated. We further analyzed the effect of 5-Aminolevulinic acid hydrochloride (ALA)
as thermosensitizer on different hyperthermia devices.

Result: Both of Oncotherm-Labehy and RF-8 inhibited cell proliferation on HepG2 cells. Oncothermia could
significantly induce apoptosis on HepG2 48h after treatment. Both effects were not observed by water bath control.
The expression of E-cadherin and f3 -catenin on cell membrane were increased after Oncothermia treatment but not
with RF-8 and water bath. The expression and releasing of HSP70 were significantly increased after Oncothermia
treatment. On the other hand, RF-8 significantly increased the intracellular expression of HSPs. ALA could
sensitize both Oncothermia and RF-8 effect on the inhibition of cell proliferation and releasing of HSP70.
Conclusion: In this report, we found that different hyperthermia devices may induce different mechanisms on
their cytotoxic effects and cell responses to heat. These results may provide significant insight on future clinical

application of electro-hyperthermia on different type of cancers.

Key words: Hyperthermia, Oncotherm, Thermotron RF-8
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Heat shock proteins are molecular chaperones with a central role in protein folding and homeostasis. They also play
major roles in the development of cancer and in recent years have emerged as promising therapeutic targets. Heat
shock proteins (hsp) and phosphoantigens have gained importance as ligands that induce oligoclonal stimulation of
v6 T cells. y6 T lymphocytes expressing the y6 T cell receptor constitute a minor population in the peripheral blood
(<10%). Studies from our laboratory have demonstrated that y§ T cells expressing Vy9 and V82 receptor recognize
hsp60 expressed on oral tumor cells and have the ability to lyse autologous and allogenic oral tumors. Tumor
cells treated with aminobisphosphonates (Zoledronate) upregulate intracellular levels of isopentyl pyrophosphate
(phosphoantigen) and are actively killed by y§ T cells. The aim of the present study was to investigate the
mechanism of lysis of oral tumor cells by y6 T cells upon treatment with aminobisphosphonates. Proteomic profiling
of Zoledronate treated tumor cells showed increased expression of hsp60/70. Time kinetics experiments exhibited
that membrane expression of hsp60 increased after treatment of tumor cells with Zoledronate. y6 T cells incubated
with monoclonal antibody recognising hsp60 could lyse oral tumor cells by antibody dependent cellular cytotoxicity
(ADCC) mechanism . Treatment of oral tumor cells with Zoledronate further increased the ADCC mediated by y&
T cells . To monitor the involvement of additional costimulatory signals, in hsp recognition by gd T cells, the role of
notch signal was investigated. Purified gd T cells were cultured in the presence of rILL.2 and hsp60 in the presence
and absence of g-secretase inhibitor. It was demonstrated that Notch signaling is involved in hsp60 induced
proliferation and IFN[! secretion by gd T cells. In conclusion, the study demonstrates that heat shock proteins
expressed on oral tumor cells can serve as therapeutic targets for y6 T cell based immunotherapy in oral cancer

patients.
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September 5 (Fri.) 09:00-11:00 Room 1

S2-3 Symposium 2

Inhibiting heat shock transcription factor 1 and its related genes for
novel hyperthermia therapy

Yoshiaki Tabuchi', Tatsuya Yunoki?, Takashi Kondo®

ILz'fe Science Research Center, University of loyama, Toyama 930-0194, Japan
2Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama, Toyama 930-0194, Japan

Hyperthermia (HT) induced by heat stress in the range of 40 to 45°C is a well-established treatment modality that
is used alone or in combination with other therapies, such as radiotherapy and chemotherapy, for the treatment of a
variety of tumors. One of the problems with HT therapy is the acquisition of thermoresistance against heat stress.
Heat shock proteins (HSPs), molecular chaperons, are induced by a variety of physiological insults, particularly
heat stress. Therefore, it has been considered that HSPs play a role in the acquisition of thermoresistance in cells.
The expression of HSPs is mainly regulated by heat shock transcription factor 1 (HSF1). Previous findings indicated
that HSF1 regulates many other targets in addition to HSPs. In these, BAG3 (Bcl-2 associated athanogene 3), a co-
chaperone of HSP70, is shown to be a target gene regulated, at least in part, by HSF1. HSF1 and BAG3 have been
reported to be abundantly expressed in a wide variety of tumors in humans, and participate in the proliferation and
maintenance of tumors. In human oral squamous cell carcinoma HSC-3 cells, an increase in the protein expressions
of HSP70, HSP40 and BAG3 was observed in HT-treated cells, whereas expressions of these proteins were
remarkably decreased in HSF1-silencing cells. Interestingly, silencing of HSF1 or BAG3 significantly enhanced
sensitivity to HT in HSC-3 cells (1, 2). Several studies also demonstrated that the inhibition of functions of HSF1
was shown to reduce the acquisition of thermoresistance and sensitize tumors to HT-induced cell death (3-5). Taken
together, inhibiting either HSF1 or its related genes including BAG3 in combination with HT may be a promising
approach for the treatment of cancer.

References: 1. Tabuchi Y. et al., Thermal Med. 27, 99-108 (2011); 2. Yunoki T. et al., Cancer Lett. 335, 52-57 (2013); 3.
Wang J.H. et al., Biochem. Biophys. Res. Commun. 290, 1454-1461 (2002); 4. Rossi A. et al., Cancer Res. 66, 7678-
7685 (2006); 5. Nakamura Y. et al., J. Dermatol. Sci. 60, 187-192 (2010)
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Pifithrin-y, an inhibitor of HSP70, can increase the antitumor effects of
hyperthermia against human prostate cancer cells

Mamoru Harada

Department of Immunology, Shimane University Faculty of Medicine, Shimane, Japan

Hyperthermia (HT) is an effective therapy that has low toxicity, mild side-effects, and has been shown to be
synergistic with other types of anti-cancer therapies. Numerous in vitro and in vivo studies have revealed that HT
effectively improves the efficacy of radiotherapy and chemotherapy against various types of cancers. Additionally,
many clinical trials have shown that adding HT to radiotherapy or chemotherapy can yield a more complete
response. However, HT is inevitably associated with heat-shock proteins (HSPs) that protect cells by limiting the
effects of protein-damaging agents through protein chap—eroning and refolding and by directly blocking cell death
pathways. Among the HSPs, HSP70 is a stress-inducible HSP that has been reported to play a role in therapy-
resistance. Importantly, increased expression of HSP70 in cancer cells has been reported to be associated with
malignant features and poorer prognosis of cancer patients, suggesting that HSP70 is a promising target in cancer
treatment.

Pifithrin (PFT)-p (2-phenylethynesulfonamide) was initially identified as a small-molecule inhibitor of binding
of p53 to mitochondria. Thereafter, this molecule was found to selectively interact with HSP70 and to inhibit its
functions. This information led us to test the hypothesis that PFT-u could enhance HT-induced antitumor effects
against human prostate cancer. After confirming that HSP70 is constitutively expressed and/or enhanced by HT
and plays a pro-survival role in human prostate cancer cell lines (LNCaP, PC-3, and DU-145), we revealed that
the combination of suboptimal doses of PFT-i can efficiently enhance HT-induced antitumor effects, i.e. cell death
and growth arrest, against human prostate cancer in vitro, and that the combination therapy inhibited PC-3
tumor growth in a xenograft mouse model. These findings suggest that PFT-p can effectively enhance HT-induced
antitumor effects via inhibition of HSP70 functions, and that PFT-p is a promising agent for use in combination

with HT to treat prostate cancer.
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September 5 (Fri.) 09:00-11:00 Room 1

S2-5 Symposium 2

Constitutively active stress-responsive signals and stress proteins are
novel targets for cancer stem cell/cancer-initiating cell-targeted therapy.

Toshihiko Torigoel, Yoshihiko Hirohashi', Kazuyo Yasuda', Hiroki Kusumoto"?, Satoshi Nishizawa’,

. 2 . .
Hiroko Asanuma', Isao Hara’, Noriyuki Sato'

' Department of Pathology, Sapporo Medical University, Sapporo, Japan
°Department of Urology, Wakayama Medical University, Wakayama, Japan

Cancer stem cell/cancer-initiating cells (CSC/CICs) are thought to be responsible for cancer recurrence and
metastasis, since they have highly tumorigenic capacity and resistance to various stress stimuli, including
chemotherapy and radiotherapy. However, molecular mechanisms for the stress-resistance of CSC/CICs have
not been clarified very well. In this presentation, we show unique properties of CSC/CICs, especially constitutive
expression and activation of stress-responsive genes, and their roles in the cancer-initiating capacity.

We isolated CSC/CICs from a variety of solid cancer cell lines such as ovarian and endometrial cancer lines by
using Hoechst33342 staining assay, ALDH1 assay, and spheroid formation. Comparative gene expression analysis
revealed that a number of stress-responsive genes were preferentially expressed in CSC/CICs, such as genes
encoding heat shock proteins (HSPs), stress-activated protein kinases, and oxidoreductases. Remarkably, some
of them were testis-specific stress-responsive genes that might be involved in the spermatogenesis. In addition,
we found that master transcriptional factors for stress responses such as HSF-1 and Foxo3a were constitutively
expressed and activated in CSC/CICs. siRNA-mediated knockdown of HSF-1 or Foxo3a could lead to decreased
sphere-forming capacity of CSC/CICs, whereas stress stimuli could induce a transformation of non-CSCs to CSC/
CICs, thus enhancing the tumorigenic capacity. Immunostaining of clinical tumor tissues revealed that phospho-
HSF1 could be a marker for worse prognosis of ovarian cancer patients.

Our findings account for the molecular basis of stress-resistance and plasticity of CSC/CICs, and highlight the

stress-responsive genes as novel molecular targets for CSC/CIC-targeted therapy.
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WS1-1-1 Workshop 1-1

Modulated electro-hyperthermia applied as monotherapy for
various cases having no other options

Taesig ]eungl, Sun Young Ma', Ji Hoon Choi', Jae Sang Yu', Sangwook Lim', Oliver Szasz’

! Kosin University Gospel Hospital, Korea
‘CEO of Oncotherm GmbH, Troisdorf, Germany

Introduction: Cancer has limited curative possibilities in high-line treatments. Our objective study modulated
electro-hyperthermia (mEHT) [2], as monotherapy, treating patients in advanced stages, when other possibilities
was not applicable.Methods: This study reports 16 patients, treated by mEHT (EHY2000+ device).3 pancreas, 3
lung adenocarcinoma, 2 gastric, 2 colorectal and 1-1 synovial, bladder, hepatocellular, ovary, renal and cystic cases.
mEHT was applied like chronic treatment numerous times (4-82 sessions) for a long time (months), 2-3 times
a week. Sessions were 60 min. each12 sessions in one cycle. The average number of sessions was 33. In most of
the cases both the primary and metastatic lesions were treated in independent sessions, or when the metastasis
was near than covered both by the large electrode. Control of the cases was made by regular imaging and by the
appropriate tumor-markers. Results: All patients had benefit from the treatments. Although complete remission
was not achieved due to the advanced stages, but good partial remission was very common. Despite of the generally
short expected survival in these cases, the long mEHT treatment processes were available, well improving the
survival time compare to the historical expectations. Definite reducing of pain (improved quality of life) and
no remarkable mEHT related side effect was observed, despite the definite dose escalation. In some cases skin
erythema appeared, handled with appropriate cream. It did not terminate any further treatments. In some cases
ascites made complications of the treatments, but could it be controlled by appropriate medication. Conclusion:
mEHT was successfully applied as monotherapy in various far advanced cases. [1] Issels R, et.al, Lancet Oncology,

11:561-570, (2010) [2] Szasz A, et.al, Oncothermia-Principles and Practices, Springer, (2010)
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Modulated electro-hyperthermia therapy combined with gold-standard
therapies for primary, recurrent and metastatic sarcomas

Ji Hoon Choi', Sun Young m', Jae Sang Yu', Sangwook Lim', Tae Sig ]eungl, Oliver Szasz’

' Kosin University Gospel Hospital, Korea
2CEO of Oncotherm GmbH, Troisdorf, Germany

Introduction: After surgery sarcoma has high incidence of local recurrence and distant metastases. It is mostly
resistant on radiotherapy and shows only limited response to chemotherapy. Presently a study showed the efficacy
of conventional hyperthermia for sarcoma cases [1]. Our objective study modulated electro-hyperthermia (mEHT)
[2], combined with conventional therapies for various sarcomas.Methods: 13 sarcoma patients were treated by
mEHT (EHY2000+ device). Patients aged between 18~73 years. Histologic type is 2 rhabdomyosarcoma, 2 synovial
sarcoma, 2 chondrosarcoma, 1 osteosarcoma, 3 leiomyosarcoma, 1 malignant peripheral nerve sheath tumor,
1 spindle sell sarcoma and 1 malignant fibrous histiocytoma (MFH). Treatment modality was 5 postoperative
radiation therapy (RT) and mEHT, 2 combined RT and mEHT for primary lesion, 2 combined RT and mEHT for
recurrent sarcoma at original region and 4 combined RT and mEHT for metastatic lesion. mEHT was applied
2~3 times a week. Post-operative RT was applied 50.4 Gy in 28 fractions and other RT was applied 30~39 Gy in
10~13 fractions. Results: 5 patients who received post-operative RT and mEHT didn't show local recurrence. One
MFH patient received RT 50.4 Gy and 27 times of mEHT and showed good partial remission (PR). Patient with
peripheral nerve sheath tumor received RT 30 Gy and tumor mass regressed continuously by 108 sessions of mEHT.
One recurrence rhabodomyosarcoma patient received RT 30 Gy and 12 times of mEHT in neck for 1 month with
PR. The chondrosarcoma patient who had recurrence at pelvic bone replacement region after surgery, received RT
30 Gy and 50 times of mEHT with PR. 1 patient received RT 30 Gy in 2 weeks and 48 times of mEHT in metastatic
lung lesion and showed good PR. Patient with chondrosarcoma had chest-wall metastasis received RT 30 Gy in 10
fractions and 47 times of mEHT showed partial regression. A patient had cervical spine metastasis and received
RT 30 Gy and 5 times of mEHT. Patient with osteosarcoma had multiple lung metastasis received chemotherapy
and 84 times of mEHT. Metastatic cancer almost disappeared but one lesion that was out of the range of electrode
is progressed. Conclusion: Primary, recurrent, and metastatic sarcomas were well responded to mEHT treatment.
Furthermore mEHT effectively controlled pain and reduced the side effects of the combined therapies.[1] Issels R,
et.al, Lancet Oncology, 11:561-570, (2010) [2] Szasz A, et.al, Oncothermia-Principles and Practices, Springer, (2010)

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine

61



%

(oW SOty

.

ERMIC
e
S Ve,

ASHO

62

September 6 (Sat.) 09:00-10:00 Room 1

WS1-1-3 Workshop 1-1

Can modulated electro-hyperthermia (mEHT) elicit immune reaction?
- From basic and clinical research -

. 1 2 .1 . <1 . 1 . 2
Yasunori Akutsu’, Yutaka Tamura®, Kentaro Murakami', Wei Qin’, Xin Hu', Akiko Suganami’,

. . . 1 . . 1
Hiroshi Suito’, Hisahiro Matsubara

' Department of Frontier Surgery, Graduate School of Medicine, Chiba University, Japan
°Department of Bioinformatics, Graduate School of Medicine, Chiba University, Japan

[Background] Previously, we investigated whether radiotherapy can elicit immunoreaction which, we think, is
mediated by abscopal effect. On the other hand, modulated electro-hyperthermia (mEHT) was developed and it
is still unknown whether mEHT can elicit immunoreaction or not. Therefore, we conducted a basic and clinical
research.

[Methods] For basic research, we used intratumorally dendritic cells injection and mEHT to treat C3H/He mice
inoculated with SCCVII cells in the left leg. Tumors were examined every two days in order to assess growth
inhibition. The tumor-draining lymph nodes were removed to enable FACS analysis of CD4+, and CD8+ cells,
whereas immunohistochemistry was used to assess CD8, S100, and Foxp3 expression in the tumors. For clinical
research, we performed monotherapy with hyperthermia using EHY-2000 for esophageal squamous cancer and
evaluated immunoreaction and survivals.

[Results] In basic research, the mean tumor volume was larger than that in other groups. A larger number of
CD4+, and CD8+ cells were detected by FACS analysis in the DC plus mEHT treatment group. Tumor tissue
immunostaining showed that CD8 and S100 were more strongly expressed in the DCs plus mEHT treatment group,
although Foxp3 expression was much higher in the control group. We performed clinical treatment with EHY-
2000 for 5 patients. All patients were in their stage of IV or failed standard therapies (surgery, chemotherapy and
radiotherapy). There were no cases in that the target lesions shrunk but long SD was observed in some cases. The
markers of immunoresponse (IFN-gamma, IL-12, TNF-alpha, TH1/2 balance, Treg, CTL) were measured and they
were enhanced after the treatment of EHY-2000. 4 cases are still live in good quality of live and the estimated
median survival time of all cases was 305.8 days (95% C.I., 213.7-397.8 days).

[Conclusion] mEHY is useful to prolong survival in good quality of life even in the terminal stage of cancers.
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Dialectics of hyperthermia and oncothermia:
development through negation

Sergey Roussakow

Gualenic Research Institute, Moscow, Russia

Electromagnetic therapy in terms of biological effect is initially 'a unity of opposites', namely of the specific,
non-thermal effect of alternating electromagnetic fields and inevitable nonspecific heating, each having its own
efficiency. First, 'the struggle of the opposites' led to negation of any role of non-thermal effects and absolutisation
of the thermal component, resulted in the formation of so-called 'thermal dogma' in 30s. Temperature oncological
hyperthermia based on the 'thermal dogma' failed in terms of implementation after 50 years of development. At
the same time, theory and practice of non-thermal effects of alternating electromagnetic fields were developing.
Oncothermia (modulated electro-hyperthermia) originated around 1996 from the negation of the central role of
temperature in oncological electromagnetic therapy. This was a 'transformation of quantity into a quality', namely
transformations of quantity of knowledge about non-thermal effects of alternating electromagnetic fields into a
new quality of treatment. Thus, oncothermia is a natural dialectical development of oncological hyperthermia and

qualitatively new electromagnetic treatment based on non-thermal effects and hyperthermic heating.
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September 6 (Sat.) 09:00-10:00 Room 1

WS1-1-5 Workshop 1-1

Suppression of Human Cancer Cell Growth In Vitro by
Oncothermia

Hee Bum Yang, Mi Young Shin, Yun Han Lee, Chang Geol Lee
Department of Radiation Oncology, Yonsei University College of Medicine, Korea

PURPOSE In the present study, we investigated the potential of oncothermia (electro-hyperthermia) for an
alternative therapeutic option of pan-human cancer. MATERIALS AND METHODS To address this issue, we
applied oncothermic heating (42 centigrade 1 hour, three times with a two- or three-day interval) to various
human cancer cell lines such as A549 (lung cancer), HepG2 (liver cancer), MDA-MB231 (breast cancer) and A172
& U-87MG (brain cancer), and then examined for cancer cell phenotypic changes. Cell growth was analyzed by an
MTT assay or microscopic observation in 3 days of the third oncothermic heating, and apoptosis was estimated
in 24h of the third treatment by ELISA for the detection of denatured ssDNA only formed during apoptotic
progression. In addition, the changes in apoptotic cell population was assessed by flow cytometry. The expression
of heat shock protein 70 (HSP70), which is known for a typical marker of heat resistance, was determined by
quantitative real-time PCR.RESULTS As results, oncothermia effectively inhibited the growth of A549, HepG2,
MDA-MB231, A172 and U-87MG cells by about 45%, 70%, 47%, 44% and 75%, respectively, accompanying with
remarkable morphological changes in cellular level. We also proved that inhibition of U-87MG cell growth was due
to increased rate of apoptotic cell death which was about 2-fold higher than in unheated control cells. FACS analysis
showed that oncothermic heating (three times with a three-day interval) to U-87MG and A172 glioma cells retards
cell cycle progression and increases the apoptotic cell population by about 17% and 7%, respectively. Meanwhile,
we observed that the treatment conditions of oncothermia still upregulatethe expression of HSP70 by about 84-
fold higher in both U-87MG and A172 cells, in 24h of the third treatment. It may imply that multiple heating could
overcome heat-resistance to drive therapeutic outcome in terms of cancer phenotypic changes. CONCLUSION
Taken together, these results indicate that oncothermia maybe an attractive alternative for pan-cancer treatment.
Further studies should be warranted to investigate the molecular mechanisms underlying the cancer phenotypic
changes induced by oncothermia. KEY WORDS Oncothermia, lung cancer, liver cancer, breast cancer, brain cancer,

growth inhibition, apoptosis, molecular mechanism
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WS1-2-1 Workshop 1-2

Multidisciplinary treatment for border line unresectable
pancreatic body cancer.

2 .o 1 . N . 2 .o 2 . 2

Makoto Murakami’, Kanji Katayama', Mitsuhiro Morikawa®, Kenji Koneri®, Yasuo Hirono’,
. 2 « T 2 . 2
Takanori Goi’, Atsushi lida”, Akio Yamaguchi

! Cancer Care Promotion Center, Medical School Hospital, University of Fukui, Japan
2Ist Dept. of Surgery, University of Fukui, Japan

The prognosis of the locally advanced pancreatic cancer is poor, because not only radical excision is difficult, but
also early distant metastasis is frequently caused after resection. Also, insufficient resection will reduce the quality
of life of the patients and may promote peritoneal dissemination and liver metastasis.

In the unresectable pancreatic cancer, the controls of such as a gastrointestinal passage disorder, cancer pain, and
obstructive jaundice become important, too.

This time, we report treatment strategy and the results of our multidisciplinary treatment (MDT) for the locally
advanced pancreatic body~head cancer .

Method:

Since 1988, we have performed multidisciplinary treatment (MDT) including an operation (Distal partial
gastrectomy, Gstro and Choledocho —jejunostomy), intra-operative irradiation (IOR; 20-25Gy), RF-Hyperthermia
(RF-HT), and chemotherapy for locally advanced cases.

RF-Hyperthermia (RF-HT) and chemotherapy:

One week after the operation, we intravenously administrate 5FU continuously, and begin extra corporeal radiation
on days 1 to 5.

On the 5™ day, we do heat the tumor with use of Thermotoron RF-8 after radiation and simultaneously give CDDP
and MMC.

Result:

21 cases received MDT and 32 cases received resection and adjuvant chemotherapy were compared.

There were patients of more advanced Stage in MDT group rather than resection group.

Resection method was PD; 6, DP; 23, and TP; 3, as result, R0; 13, R1; 8, and R2; 11.

Total exposure dose was 58.5Gy (range 30 to 71Gy) and the mean number of hyperthermia was 4.2 times.

We could achieve the tumor reduction in 64% of patients. And could relief pain of most patients complained. Tumor
marker decreased in 79% and normalized in 41% of the patients.

MDT (no resection) vs Resection according to resection(R) degree

No. MST(m) 3Y P value S 1
RO 13 45.9 57.1% i 1]
R1 8 28.3 31.7% 2 = -
R2 11 13.4 0% 3 -
MDT 21 211 aagw | 00018 N R -

Survival time (M)

MDT (no resection) vs Resection according to Stage

No. MST(m) 3Y P value s s
Srage3 6 40.0 62.5% g Stagedif)
Stageda 18 16.7 23.6% 0.9808 3 1
Stagedb 8 165  12.5%  0.2653 : 3 N
MDT 21 27.1 33.9% 3 E——
Conclusion: Tl

Multidisciplinary treatment could control local disease and prolong survival of locally advanced pancreatic cancer.
In terms of clinical benefit, it may be no worth performing non-curative resection but carrying out our
multidisciplinary treatment.
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Hyperthermia in locally advanced head & Neck Cancer —
A retrospective analysis.

Dr. Nagraj G. Huilgol, Dr. Ajith Nair, Mr. Kailash Gandewar, Ms. Neela PaiDhungat
Department of Advanced Center for Radiation Oncology, Dr. Balabhai Nanavati Hospital, Mumbai- 400056., India

Head and Neck cancer is the leading cancer in men in India. Hyperthermia with radiation has shown to be effective
in a randomized trial. This is an analysis of 545 patients with head & Neck cancer treated with hyperthermia
and radiation. A total of 320 patients received HT + RT while 195 received Chemo-radiation with Hyperthermia.
Hyperthermia was delivered on modified Thermatron, operating at 8 - 2 MHz Seventy four percent showed complete
response with an overall response of 98.3. The presentation will include in analysis of patients treated with various
modalities with hyperthermia, radiation or Chemo-radiation. Both initial response and survival data for various
sub groups will be discussed. Hyperthermia in addition to other modalities has shown to enhance response. It is an

interim analysis.
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WS1-2-3 Workshop 1-2

Long-Term Results of Second-Look Operation following Radio-Hyperthermo-
Chemotherapy for Unplanned Excision of Soft Tissue Sarcoma

. .1,2 . 2 . . . 1,2 . . 1,2 . . 2
Katsuhiro Hayashi ' “, Satoshi Yamada®, Hiroaki Kimura ", Hiroyuki Inatani” ", Hideki Okamoto",

Hiroyuki Tsuchiya', Takanobu Otsuka’

' Department of orthopaedic surgery, Kanazawa University, Kanazawa, Japan

’Department of Orthopaedics, Nagoya City University, Japan

Background: Soft tissue tumors of limbs can sometimes be resected relatively easily by general surgeons. However,
in some cases, the tumor is determined to be malignant after surgery. Tumor cell contamination of the initial
surgical field requires wider excision that can result in the sacrificing of neurovascular bundles and/or unexpected
amputation. We have established a "second-look operation" protocol that consists of whole biopsy of surgical scar
tissue following radio-hyperthermo-chemotherapy (RHC) after unplanned excision of soft tissue sarcoma and report

the long-term results of second-look operation.

Method: A total of 30 patients underwent RHC for soft tissue sarcoma at our institution between 1995 and 2004.
Of these 30 patients, 6 were enrolled into this study to undergo second-look operation for unplanned excision.
Radiotherapy involved for a total dose of 32 Gy. Hyperthermia was conducted once a week, for a total of five
sessions. Chemotherapy was performed at weekly intervals. Surgery was performed to excise the scar tissue that
was enhanced on preoperative MRI. Resected specimens were examined postoperatively under a microscope. If any

residual tumors were present in the specimen, wide excision was planned.

Results: In all 6 cases, no residual tumors were identified in resected scar tissue; thus, no additional wide excision
was performed. No major complications occurred during preoperative RHC, except for mild pain and minor burns.
Postoperative function was 100% by Enneking's score in all patients. The average follow-up period was 10.9 years.
There were no local recurrences, and all patients were alive at final follow-up. Thus, RHC and second-look operation

produced excellent clinical results.
Conclusion: Second-look operation following RHC were performed for unplanned excisions of soft tissue sarcoma.

These patients have not experienced any recurrence or functional disturbance. Long-term follow-up confirmed that

RHC can replace additional wide excision for unplanned excision of soft tissue sarcoma.
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Impact on histologic effect of Neo-thermo-chemoradiotherapy
for rectal cancer.

Hisanori Shojil, Masahiko Motegil, Kiyotaka Osawa', Yousuke Takakusagi,l Atsushi Okazaki',
Kyoji Ogoshil, Takeo Takahashi?, Takayuki Asao’, Hiroyuki Kuwano®
'Hidaka Hospital, Japan, °Department of Radiology, Saitama Medical Center, Saitama Medical University, Japan

’Department of General Surgical Science, Gunma University, Graduate school of Medicine, Japan

Purpose: To provide hyperthermia treatment in rectal cancer patients for preventing colostomy based on new
conception; treatment-standardization (similar quality of treatment of hyperthermia (Neo-thermia)), we
investigated the relationship between Neo-thermia and histologic effect and treatment condition on rectal cancer by

preoperative thermochemoradiotherapy (HCR).

Materials and Methods: Rectal cancer patients (n=52, 63-year-old average age (33-89 years, male : female = 40:12))
who underwent preoperative HCR and diagnostic imaging examination had been treated five times with 1 time/
week with 50 min irradiation by Thermotron RF-8 in December 2011 to January 2014. Nineteen patients received
operation and evaluated histological examination and 4 could not receive operation because progressive disease (PD).
Chemoradiotherapy was consisted with IMRT five times weekly dosing 50Gy/25 times, capecitabine 1700mg/m®/

day, 2x/week 5 times. Thirty-one patients received Neo-thermia.

Results: Histological effect grade 3+clinical CR, grade 2 +1b + 1a+PR + MR + SD and PD were 18 (34.6%), 30 (57.7%),
and 4 (7.7%), respectively. Average irradiation output Watts of patients with histological effect grade 3+clinical CR,
grade 2 +1b + 1a+PR + MR + SD and PD were 775.2 Watt, 668.7 Watt, and 613.4 Watt, respectively.In the case
of resection (n=30), histological effect grade 3, 2, 1b, and la were 8 (26.7%), 9 (30.0%), 7 (23.3%), and 6 (20.0%),
respectively. Patients treated with chemo-radiation and receiving RF treatment same day, next day, or three days

showed higher histological effect grade 3+clinical CR than two days later.

Conclusion: To evaluate the contribution of hyperthermia to cancer treatment, treatment-standardization is

essential. We now try to fumble higher power output treatment without complication of RF eradiation.
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A phase lll clinical trial: combination of radiotherapy and chemotherapy
with vs. without hyperthermia for patients with advanced cervical cancer

Yoko Harima, Takayuki Ohguriz, Hajime Imada’, Hideyuki Sakurai’, Tatsuya Ohno’,

Yoshiyuki Hiraki®, Koh Tuji7, Masahiro Tanaka®, Hiromi Terashima’

'Department of Radiology, Kansai Medical University, Japan,

’Department of Radiology, University of Occupational and Enviromental Health, Japan, >Cancer Therapy Center, Tobata Kyoritsu
Hospital, Japan, *Graduate School of Comprehensive Human Science, University of Tsukuba, Japan, °Heavy-lon Medical Center,
Gunma University, Japan, ° Department of Radiology, Kagoshima University, Japan, 'Department of Radiology and Radiation
Oncology, National Hospital Organization Minami Wakayama Medeical Center, Japan, *Department of Radiology, Osaka City
University, Japan, ’Department of Radiology, Harasanshin Hospital, Japan

Cervical cancer is one of the most common gynecological cancers, both in high incidence and mortality worldwide.
For many years, the standard treatment of locally advanced cervical carcinoma (LACC) had been radiotherapy
(RT). However, locoregional failure rate of RT for LACC was 41-72%. Standard treatment of LACC at present is
concurrent platinum-based chemoradiation, showing a 5-year survival of 66%. Meanwhile, since 1987, papers on
six randomized trials for LACC comparing treatment outcomes of RT alone with RT and hyperthermia (RHT) have
been published. Recently, Lutgens et al reviewed combined use of hyperthermia (HT) and RT for treating LACC
in Cochrane Database Syst Rev. As a result, using complete tumor response at the end of treatment as endpoint
yielded a significantly better treatment outcome following RHT than RT (RR 0.56; p<0.001). In addition, using
overall survival as endpoint yielded a significantly better survival for RHT than RT (HR 0.67; p = 0.05). Using acute
and late toxicity as endpoint showed no difference between both treatment groups (p = 0.99, p = 0.98). These results
of international multicenter Phase I/II trials for LACC suggested that a combination of RT with both CT and HT
treatments was feasible. From this viewpoint, to improve treatment outcomes in patients with LACC, a randomized
multicenter Phase III trial comparing RT plus CT with combination of RT with both CT and HT started in Japan
on 3™ September, 2001, and closed on 31" October, 2013. A total of 101 eligible patients were enrolled in this Phase
III trial. The eligible criteria were: informed consent; previously untreated with radiotherapy, chemotherapy, or
surgery; histologically confirmed invasive cancer of the uterine cervix FIGO stage IB larger than 4 cm, IIA, IIB,
IIIA, IIIB, or IVA; para-aortic lymph-nodes negative; no double cancer; no pacemaker; chemotherapy possible; and
hyperthermia possible. The number of patients was 50 in the RT plus CT group, and 51 in the RT with both CT
and HT group. There were no difference between two groups in age, tumor size, FIGO stage, radiation dose, and
chemotherapy dose. Hyperthermia was delivered via a radiofrequency capacitive heating device (Thermotron RF-
8, Yamamoto Vinita Co.), which uses 8 MHz radiofrequency electromagnetic waves as a source of heat. We will
analyze the result of this Phase IIT trial from 31™ October 2014. In the future, we may be able to find out the exact
role of hyperthermia for LACC.
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Gastric cancer surgery and hyperthermic intraperitoneal
chemotherapy (HIPEC) for scirrhous gastric cancer

Satoshi Murata, Tsuyoshi Yamaguchi, Hiroshi Yamamoto, Sachiko Kaida, Tomoharu Shimizu,
Hisanori Shiomi, Shigeyuki Naka, Hiromichi Sonoda, Hiroyuki Ohta, Tohru Tani
Department of Surgery, Shiga University of Medical Science, Japan

Background: Scirrhous gastric cancer (SGC) is biologically aggressive, and the prognosis is poor even with curative
gastric surgery. Although recent advances in therapeutic strategies against GC, using effective anticancer drugs,
have prolonged the survival of patients with advanced GC, therapeutic outcome of SGC is not enough to be satisfied.
Here we show the improved outcome of SGC patients with gastric surgery and hyperthermic intraperitoneal

chemotherapy (HIPEC), and introduce a new treatment protocol for SGC.

Patients and Methods: In the patients of SGC with pSS, pSE, or pSI tumor invasion, who were treated with gastric
cancer surgery (gastrectomy with D2 lymph node dissection) and HIPEC (n = 23), overall survival (OS), recurrence
pattern, and safety were evaluated comparing with those of patients with non-SGC (n = 67). SGC (n = 19) and
non-SGC (n = 116) patients with gastric cancer surgery but without HIPEC were also analyzed as control groups.
HIPEC was performed with open method using 5L of warm saline with 3 anticancer drugs: MMC, CDDP, and 5FU.
This solution was strictly maintained at 42-43 degree Celsius in the peritoneal cavity and perfused for 30 minutes.

All of patients underwent standard chemotherapies after surgery.

Results: In patients with RO surgery without HIPEC (n = 110), 3-year and 5-year OS rate were 28.6%, 28.6% in
SGC (n = 17), 50.8%, 36.3% in non-SGC (n = 103), respectively. In patients with RO surgery and HIPEC (n = 57),
3-year and 5-year OS rate were 100%, 85.7% in SGC (n = 10), 94.9%, 88.3% in non-SGC (n = 47). In patients with
CY1 or P1, who underwent gastrectomy without HIPEC, 1-year and 3-year OS rate were 33%, 0% in SGC (n =
12), 35.2%, 17.6% in non-SGC (n = 13), respectively. In patients with CY1 or P1, who underwent gastrectomy and
HIPEC, 1-year and 3-year OS rate were 69.2%, 23.1% in SGC (n = 13), 80%, 40% in non-SGC (n = 20), respectively.
Patients with gastric cancer surgery and HIPEC did not have severe complications, and were dramatically reduced

peritoneal relapse.

Conclusion: Gastric cancer surgery with HIPEC greatly improves the prognosis of SGC patients with an acceptable

morbidity.
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September 6 (Sat.) 10:00-12:00 Room 1
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Usefulness of an operation under laparoscopy as neoadjuvant
chemotherapy to appendix origin pseudomyxoma peritonei

.1 . . 1 . 1 . . . 1

Kousuke Noguchi', Masumi Ichinose’, Nobuyuki Takao', Akiyosi Mizumoto,
. . 1 2
Masamitsu Hirano,” Yutaka Yonemura

' Kusatsu general hospital, Japan,

°Nonprofit Organization to support Peritoneal Dissemination Treatment (NPO PDT), Japan

It says that cytoreduction surgery including peritoneum resection and internal-organs resection is first needed for
the medical treatment of the appendix origin pseudomyxoma peritonei. On the other hand, even if diagnosis of the
appendix origin pseudomyxoma peritonei is difficult and diagnosis is obtained, it has trouble to a treatment policy
in many cases. We have treated the hyperthermic intraperitoneal chemotherapy (HIPEC) and the appendectomy
(total biopsy) as initial treatment for providing definitive diagnosis to appendix origin pseudomyxoma peritonei.
By carrying out by an operation under laparoscopy with little invasion, it was regarded as the neoadjuvant therapy
before radical surgery, and has included in the medical treatment strategy of pseudomyxoma peritonei. We reported

25 cases in which it was suspected for appendix origin pseudomyxoma peritonei.
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Clinical Study of Intraperitoneal Hyperthermic Perfusion Chemotherapy in Combination
with Intravenous Chemotherapy for the Treatment of Advanced-Stage Gastric Carcinoma

Shenglin Ma, Zhibing Wu, Qinghua Deng, Saisai Jing, Yabo Gao, Zhishuang Zheng,
Kan Wu, Juan Li, Rongjun Tang, Xiadong Li

Department of Radiation Oncology, Nanjing Medical University Affiliated Hangzhou Hospital
(Hangzhou First People’s Hospital), Hangzhou China

To observe and compare the preliminary efficacy and side effects of docetaxel, 5-fluorouracil and leucovorin
intravenous chemotherapy in combination with cisplatin intraperitoneal hyperthermic perfusion chemotherapy
for the treatment of advanced gastric cancer. Retrospectively analyzed 101 patients with advanced gastric
cancer receiving docetaxel, 5-fluorouracil, leucovorin and cisplatin intravenous chemotherapy or intravenous
administration of docetaxel, 5-fluorouracil and leucovorin combined with cisplatin intraperitoneal hyperthermic
perfusion chemotherapy, 49 patients in intravenous chemotherapy (VC) group, 52 patients in hyperthermic
intraperitoneal perfusion chemotherapy (HIPEC) group. The effective rate was 44.9% (22/49) in VC group and
65.4% (34/52) in HIPEC group, among which there was 1 case of CR, and the difference was statistically significant
(p=0.038); for CBR evaluation, the effective rate was 65.3% (32/49) in VC group and 82.7% (43/52) in HIPEC group,
and the difference was statistically significant (p= 0.0458); the median progress free survival time (PFS) was 3.4
months in VC group and 4.6 months in HIPEC group, the difference was statistically significant (p= 0.045); the
median overall survival time (OS) was 6.7 months in VC group and 7.5 months in HIPEC group, the difference
was not statistically significant (p= 0.201); the main side effects in two groups were bone marrow suppression,
gastrointestinal reactions, neurotoxicity and so on, and there was no statistically significant difference. The short-
term efficacy and PFS of weekly administration regimen of docetaxel, 5-FU and leucovorin combined with cisplatin
intraperitoneal hyperthermic perfusion chemotherapy in the treatment of advanced gastric cancer were better than
single intravenous chemotherapy, and there was no significant improvement in OS, the side effects were similar in

two groups with good tolerability.
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September 6 (Sat.) 10:00-12:00 Room 1

WS1-2-9 Workshop 1-2

The immunologic hyperthermia to the advanced gastric cancer
patient who refused the standard chemotherapy

Satoshi Kokura'?, Naoyuki Sakamoto’, Ttsuya Okayamaz, Mari Tanigawaﬁ,
Mitsuko Ideno®, Tatsuji Enoki’*

! Center for Educational Research and Development, Kyoto Gakuen Univ., Japan,
’Dept. of Cancer Immuno Regulation, Kyoto Pref Univ. of Med., Japan,
’Division of Internal Medicine, Hyakumanben Clinic, Japan,

"Center for Cell and Gene Therapy, Takara Bio Inc., Japan

Background: Adoptive immunotherapy is one of expecting approaches against cancer. However, in an
immunotherapy independent, the curative effect is restrictive. Recently it is reported hyperthermia cancels the
immunologic escape mechanism of a cancer. Therefore hyperthermia is often used with immunotherapy. In this
study, we report the case of gastric cancer patient with peritonitis carcinomatosa. A subject and a course: The male
in his 60's of the advanced gastric cancer with peritonitis carcinomatosa received 1 course of S-1+CDDP. However,
since the side effects were very severe, he refused further chemotherapy. Therefore he received adoptive immune
cell therapy (naive T cell) combined with hyperthermia for eight months. As a result, the peritonitis carcinomatosa
disappeared and the primary focus also disappeared endoscopically. He maintained good QOL. Although this case
in which I succeeded extremely is rare so far, we have experienced several CR cases or cases, which are carrying
out the long term survive. Conclusion: The naive T cell is a main transfusion cells, and the phase I study of naive
T cell adoptive therapy showed also CR. I consider the usefulness of introducing this naive T cell. Moreover, I also

consider usefulness of naive T cell adoptive therapy with hyperthermia.
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Heat-sensitization of human cancer cells by HR inhibitor B02
but not NHEJ inhibitor NU7026

Akihisa Takahashi', Hongyu Ma®, Akiko Nakagawaz, Mayumi Komachi’, Mayu Isono’,
Yukari Yoshida®, Atsuhisa Kajihara4, Eiichiro Mori’, Takeo Ohnishi’

'ASRLD unit, Gunma University, Japan, °Department of Radiation Oncology, Gunma University, Japan,
’Gunma University Heavy Ion Medical Center, Japan, *Department of Dentist. and Oral Surg. Heisei Momorial Hospital, Japan
’Department of Radiation Oncology, School of Mecine, Nara Medical University, Japan

Background: Recent work has revealed that DNA double-strand breaks (DSBs) play an important role in heat-
induced cell killing. The cell can respond to the presence of DSBs through two major repair pathways: Homologous
recombination (HR) and non-homologous end-joining (NHEJ). This study examined the effect of the inhibitor of HR
repair or NHEJ repair for DSBs on heat sensitivity.

Methods: We used the H1299 (p53 deficient human non-small cell lung cancer) cells. Sixteen hours after seeding,
cells were exposed to the inhibitor of HR-related Rad51 (B02, Calbiochem) or inhibitor of NHEJ-related DNA-PK
(NU7026, Calbiochem) for 24 h. Cells were heat-treated at 44°C with a water bath (Thermominder EX, TAITEC
Co., Ltd) at 6 h after exposure to inhibitor. The heat sensitivity was measured by colony forming assays.

Results: Heat sensitivity was not affected by NU7026. On the other hand, BO2 was able to enhance heat sensitivity.

Conclusions: These results suggest that the heat sensitivity may be enhanced by the suppression of HR repair. In

addition, these findings provide support for the concept that heat may lead to the induction of DSBs.
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September 5 (Fri.) 15:00-17:00 Room 1

WS2-1 Workshop 2

Combination therapy with low dose chemotherapy and regional
hyperthermia for the treatment of progressive renal pelvis carcinoma

Kosuke Ueda, Fumiko Maeda, Mayumi Ohta
Nagoya Prostate Center/ Hachiya Orthopedic Hospital, Japan

Introduction Progressive renal pelvis carcinoma is difficult to be treated with surgery and radiation therapy.
Therefore, systemic chemotherapy with cisplatin (M-VAC) is usually performed. However, side effects of
chemotherapy are severe and these clinical effects are difficult to obtain a complete response. We conducted the
combination therapy with low dose chemotherapy and regional hyperthermia for the treatment of three cases with
progressive renal pelvis carcinomas. Methods and results Cisplatin 5mg/body or Gemcitabin 100mg/body was given
intravenously before and after the regional hyperthermia respectively. Regional hyperthermia was performed to
heat up the renal pelvis by using 8MHz- radio frequency (Yamamoto Vinitor Co. Japan) for 50 minutes. Through
their treatments, tumor weight were decreased more than 50%, and survival duration were increased from 6
months to 5 years, and side effects were revealed minor general fatigue. Conclusion Combination therapy with low

dose chemotherapy and regional hyperthermia is safe and obtained good clinical results and long survival.
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rAd-p53 Hepatic Arterial Infusion (HAI) with Thermo-
chemotherapy for Unresectable Liver Carcinoma

Shan-wen Zhang
Department of Radiotherapy, Peking University Cancer Hospital, Beijing 100036, China

Objective To evaluate the efficacy and safety of recombinant adenovirus- p53 (rAdp53 ) with thermo-chemotherapy
for unresectable liver carcinoma.

Basic study demonstrated that tumor suppressor gene p53 plays a key role in the cellular response to DNA damage
induced by irradiation, or hyperthermia and that racombinant adenovirus p53 gene (rAd-p53) transfer results in
suppression and reversal of the malignant phenotype and induces sensitization to hyperthermia and radiotherapy.
The rAd-p53 (trademarked as Gendicine) is an E1 substituted replication-incompetent recombinant adenovirus
encoding the human p53 gene.

Previous data indicate that rAd-p53 inhibits VEGF expression and angiogenesis, and promotes tumor necrosis
and shrinkage induced by hyperthermia plus or not plus radiotherapy in advanced cancer. rAd-p53 acts as a
thermosensitizer for hyperthewmia. The rAd-p53 upgrades hyperthermia to radical cure for patients with cancer.
High p53 mutation rate in hepatocarcinogenesis is related with cellular differentiation and tumor diameter and
thermo- or radio-resistant phenotype. Hepatic arterial infusion (HAI) of rAd-p53 in this setting is an attractive
approach.

Methods: rAd-p53 is administered through an implantable subcutaneous infusion pump connected to a surgically
placed hepatic artery catheter, a dose of up to 2x1012 vp (viral particles) diluted in 100 ml of saline solution, once a
week. Every week 2 days after the HAI of rAd-p53, Pirarubicin 20mg and 5-fluorouracil (5-FU) 1G is administered
through an HAI pump, concurrently total liver were received hyperthermia using 41MHz radiofraqunce for 1
hour at 41-42°C. Completed above course is considered one cycle. Total 6-8 cycles were competed. More than 3cm
lesion size of tumor concurrently were added by irradiation with 50-60Gy doses using three-dimensional conformal
techniques.

6 patients with unresectable primary or metastatic liver cancer were enrolled into this clinical trial included 2
patients with hepatocellular carcinoma (HCC) and 4 patients with metastatic liver cancer.

Results. Among 6 cases, the treatment achieved CR in 2 cases (33.2%), PR in 2 cases (33.2%), SD in 1 case (16.6%),
and PD in 1 case (16.6%) and with excellent tolerance (individualy case report as follow)

Conclusions: The trial demonstrated that enhancement efficacy of rAd-p53 HAI combined with thermo-
chemotherapy with or without radiotherapy showed that obvious tumor necrosis and shrinkage in unresectable

liver carcinoma.
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September 5 (Fri.) 15:00-17:00 Room 1

WS2-3 Workshop 2

Spiruchoustatin-B, a novel histone deacytylase inhibitor
enhanced apoptosis induced by hyperthermia

Mati Ur Rehman', Paras Jawaid’, Qing Li Zhao’, Koichi Narita’, Tadashi Katoh’,
Tadamichi Shimizu', Takashi Kondo®

'Department of Dermatology, Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama, Toyama, Japan,
’Department of Dermatology, Graduate School of Medicine and Pharmaceutical Science, University of Toyama, Japan,
? Laboratory of Synthetic and Medical Chemistry, Faculty of Chemical Phamaceutical Science, Tohoku Pharmaceutical University, Japan

Spiruchostatin B (SP-B), a potent histone deactylase inhibitor (HDAC) has been well reported for its HDAC
inhibitory activity and the potential for chemotherapy of leukemia. In this study we investigate whether SP-B can
enhance hyperthermia induced apoptosis in human leukemia cells in vitro. Cells were treated with SP-B at a non-
toxic concentration, and then exposed to HT 44 °C for 20 min. Apoptosis was determined by nuclear morphological
changes, DNA fragmentation assay, Annexin V-FITC/PI and cell cycle analysis. Detection of intracellular reactive
oxygen species (ROS) and mitochondrial membrane potential (MMP) was performed by using flow cytometry.
Caspase-8 activity was measured with a FLICE/caspase-8 colorimetric protease assay kit and absorbance was
quantified using a spectrophotometer. Furthermore, western blot analysis was performed to determine the
expression of caspase-3, and Bel-2 family proteins. SP-B significantly enhanced the HT induced apoptosis as
evidenced by nuclear morphological changes, DNA fragmentation and Annexin V-FITC/PI staining. Loss of
mitochondria membrane potential (MMP), activation of caspase-3 were enhanced in the combined treatment. The

pre-treatment with SP-B significantly enhanced apoptosis induced by hyperthermia.
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Enhancement of hyperthermia-induced cancer cell killing by
withaferin A, -Implication for cancer therapy-

Zheng-Guo Cui', Takashi Kondo®, Hidekuni Inadera'

IDepartment of Public Health, Graduate School of Medicine and Pharmaceutical Sciences, University of loyama, Toyama, Japan,
ZDepﬂrtmmt of Radliological Sciences, Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama, Japan

[Background] Hyperthermia is a good therapeutic tool for non-invasive cancer therapy; however, its cytotoxic
effects are not sufficient. In the present study, withaferin A (WA), a steroid lactone derived from the plant Withania
somnifera Dunal, has been investigated for its possible enhancing effects on hyperthermia-induced apoptosis and

its molecular mechanism.

[Methods] HeLa cells were treated at 44°C for 30 min with or without WA. Apoptosis was examined by DNA
fragmentation, externalization of phosphatidylserin. Generation of intracellular reactive oxygen species (ROS) and
depletion of GSH monitored by DCFH-DA staining and a Cell Meter Intracellular GSH Assay Kit, respectively.
Mitochondrial trans-membrane potential (MMP) were monitored by flow cytometry. The changes in the expression

of apoptosis associated proteins were examined by Western blot.

[Results] After combined treatment of 44°C 30 minutes with 1 puM WA for 24hr, Hela cells were induced significant
enhanced apoptosis accompanied with increases of intracellular ROS, reduction of intracellular glutathione and
activation of caspase-3, while either of the two treatments alone could only induce minimum apoptosis. The fraction
of the cells with decrease of MMP was dramatically increased by the combined treatment, accompanied by increase
in pro-apoptotic Bel-2 family protein Noxa and tBid, decrease in anti-apoptotic Becl-2 protein Bel-2 and Mel-1.
In addition, significant phosphorylation of JNK (p-JNK) and decreases in the phosphorylation of ERK (p-ERK)
compared with either treatment alone were detected at 3hr and 24hr after the combined treatment, respectively.

Phosphorylation of AKT was unchanged.

[Conclusion] In conclusion, WA enhances hyperthermia-induced apoptosis significantly via mitochondria-caspase
dependent pathway. The underlying molecular mechanism involved in the elevation of intracellular ROS,
mitochondria dysfunction, and dynamic changes in the increased activation of JNK and decreased activation of
ERK1/2.
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September 5 (Fri.) 15:00-17:00 Room 1
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Effect of Administering Bevacizumab Combined with Mild Temperature Hyperthermia
in Neutron Capture Therapy on Local Tumor Control and Lung Metastasis

Shin-ichiro Masunaga, Yoshinori Sakurai, Hiroki Tanaka, Keizo Tano, Minoru Suzuki,

Natsuko Kondo, Masaru Narabayashi, Tsubasa Watanabe, Akira Maruhashi, Koji Ono

Department of Radiation Life and Medical Science, Research Reactor Institute, Kyoto University, Japan

Purpose/Objective(s): To evaluate the effect of bevacizumab on local tumor response and lung metastatic potential in

boron neutron capture therapy (BNCT), referring to the response of intratumor quiescent (Q) cells.

Materials/Methods: B16-BL.6 melanoma tumor-bearing C57BL/6 mice were continuously given 5-bromo-2'-
deoxyuridine (BrdU) to label all proliferating (P) tumor cells. The tumors received reactor thermal neutron
beams following the administration of a '° B-carrier (L-para-boronophenylalanine- '° B (BPA) or sodium merc
aptoundecahydrododecaborate- ' B (BSH)), with or without the administration of bevacizumab, and further in
combination with an acute hypoxia-releasing agent (nicotinamide) or mild temperature hyperthermia (MTH, 40
centigrade for 60 minutes). Immediately after the irradiation, cells from some tumors were isolated and incubated
with a cytokinesis blocker. The responses of the Q and total (= P + Q) cell populations were assessed based on the
frequency of micronuclei using immunofluorescence staining for BrdU. In other tumor-bearing mice, 17 days after

irradiation, lung metastases were enumerated.

Results: Three days after bevacizumab administration, the sensitivity of the total tumor cell population after BPA-
BNCT had increased more than after BSH-BNCT. The combination with MTH, but not with nicotinamide, further
enhanced total tumor cell population. With or without a ' B-carrier, MTH enhanced the sensitivity of the Q cell
population. With or without irradiation, the administration of bevacizumab showed some potential to reduce the

number of lung metastases to a similar level as nicotinamide, especially in BPA-BNCT compared with BSH-BNCT.

Conclusions: In BNCT, bevacizumab has the potential to sensitize total tumor cells and cause a decrease in the
number of lung metastases to a similar level to nicotinamide. It was elucidated that control of the chronic hypoxia-
rich Q cell population in the primary solid tumor has the potential to impact the control of local tumors as a whole
and that control of the acute hypoxia-rich total tumor cell population in the primary solid tumor has the potential
to impact the control of lung metastatic potential. Also in BNCT, administering bevacizumab combined with MTH
was thought to be as useful as nicotinamide treatment combined with MTH from the viewpoint of both local tumor

control and repressing distant lung metastasis.
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Magnetically-Engineered Superparamagnetic Nano-Theranostic
Agents with Exceptially High AC Heat Induction and r2-Relaxivity

Bae Seongtae

Seoul National University, Korea

Accurate control as well as real-time monitoring of temperature evolution and the higher AC magnetic heat
induction during hyperthermia are the critical challenges in current magnetic nanofluid hyperthermia for achieving
highly efficacious thermal ablation tumor treatment modality. Accordingly, a great deal of research efforts to develop
a new powerful magnetic nano-theranostic agent has been made for the past few years. However, despite various
research activities, there has been no prominent reports on the development and the clinical trial of promising
magnetic nano-theranostic agent, which can exhibit both high thermal induction capability and strong T2 contrast

imaging, up to now.

In this work, we present our recently developed quarterly superparamagentic ferrite nano-theranostic agent with
exceptionally high AC magnetic heat induction and ultra fast T2-weighted time (high r2-relaxivity). The developed
superparamagnetic ferrite nanoparticle (SPN) was magnetically-engineered from conventional NilZn1-xFe204
SPNs by chemically and thermally modifying a HTTD (High Temperature Thermal Decomposition) synthesis
method. The magnetically-engineered NilZn1-xFe204 SPNs (ENZSPNs) (x = 0.6 ~ 0.75) showed the magnetically
softest properties (a larger Ms (Saturation magnetization) value, a higher exchange energy, a higher magnetic
susceptibility, and a larger AC hysteresis loss) that result in significantly enhancing both AC magnetically-induced
heating temperature (or specific loss power) and T2-weighted time for MRI contrast imaging. In addition, the PEG-
coated ENZSPN colloidal suspension (nanofluids) prepared by our newly developed coating technique had higher
biocompatibility and cell uptake with fetal midbrain human cells and U87MG glioblastoma cell lines. According to
the physical and chemical analysis results, the significantly improved magnetic, structral, AC heating, and electrical
properties of ENZSPNs were due to the chemcially-induced change of concentration and occupation ratio of Ni2+,
7n2+, and Fe2+ or 3+ cations in the tetrahedral A sites and octahedral B sites of NixZn1l-xFe204. In addition, it
was empirically and theoretically revealed that the significantly enhanced r2-relaxicity was due to the very thin
coating layer thickness and the highly improved PDI (Poly Diversity Index) value of nanofluids, which are directly
related to the longer spin-spin relaxation time and the enhanced water diffusivity (H+ ion accessibility) to the
coating layer. The in-vitro/in-vivo imaging studies with a 3 T (Tesla) MRI and the magnetic nanofluid hyperthermia
studies with US87MG cell lines and xenocrafted animal models along with our develped AC hyperthermia magnetic
col system strongly demonstrated that ENZSPNs/ENZSPN nanofluids can be a powerful nano-theranostic agent in

nanomedicine.
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September 5 (Fri.) 15:00-17:00 Room 1

WS2-7 Workshop 2

Investigations towards the role of controllable therapeutic
parameters for nanoparticle assisted thermal therapy for cancer

Sanjeev Soni'"?, Himanshu Tyagi’, Amod Kumar'

1Biomedical Instrumentation Division, CSIR-Central Scientific Instruments Organisation, Chandigarh, India,

?School of Mechanical, Materials and Energy Engineering, Indian Institute of Technology, India

Nanoparticle assisted thermal therapy is evolving as a promising thermal therapeutic for cancer. Such thermal
therapeutic involves irradiation of a nanoparticle embedded tumour for thermal ablation of cancer. Here, the non-
ionizing radiation interacts with the nanoparticles. The nanoparticles act as miniature sources of heat within
a tumour and generate heat to kill the cancer cells. Bringing this modality to the bedside of a patient requires
proper understanding as well as tuning of controllable therapeutic parameters. This will help in confining the
thermal treatment specific to a tumour region as well as for treatment planning. Our work aims to optimize the
therapeutic parameters to confine the thermal damage specific to tumour region.Experimental and numerical
studies have been performed by our group in this direction. This presentation will discuss the role of controllable
therapeutic parameters namely, (a) nanoparticle relevant - optical coefficients, dose and distribution, (b) thermal
- tumour specific damage, healthy tissue sparing extents and blood flow, (c) irradiation - source type, intensity,
shape, size and spectral characteristics. Above parameters significantly influence the thermal ablation temperature
achieved within a tumour and surrounding healthy tissue. This will help in quantifying the spatial extents of
healthy tissue sparing surrounding a tumour. The minimum dose of nanoparticles required for effective thermal
damage is evaluated. The experiments involve agarose gel as a mimic of tissue to evaluate the heat generation.
The experiments comprised of a low cost radiation source with suitable optical filters which can be a compact cost
effective setup for future clinical use. The discussed developments will help in treatment planning, specific to a
patient, for such therapy by tuning the controllable therapeutic parameters. Future challenges and directions will
be discussed to implement this evolving therapy to clinical practice. Further work involves incorporation of Monte
Carlo simulation to understand the distribution and absorption of radiation in a nanoparticle embedded tumour,
especially for the case of non uniform distribution of nanoparticles. For clinical practice, real time temperature
monitoring is necessary and MRI seems a promising method for this. Our work shows that through proper control
of the therapeutic parameters, it is possible to confine the thermal treatment specific to a tumour and avoid damage

to healthy tissue beyond 2 mm from the tumour boundary.
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Signal Processing for Noninvasive Temperature Imaging of Fat using
Spin-Lattice relaxation time of Proton Magnetic Resonance

Shuhei Morita', Mie Kee Lam®, Wilbert Bartels’, Yutaka Imai’, Kagayaki Kuroda'

! Course of Information Science and Engineering, Graduate School of Engineering, Tokai University, Kanagawa, Japan,
2Departmmt of Radiology, University Medical Center Utrecht, Netherlands,
’Department of Radiology, School of Medicine, Tokai University, Japan

[Purpose] High intensity focused ultrasound (HIFU) therapy under MR guidance requires temperature distribution
images around the target tissue. For tissues with high water content, resonance frequency shift of water proton
signal is available. On the other hand, this approach is not applicable to a voxel containing only fat. For solving
this issue, we have proposed a novel technique using multiple flip angle and multipoint Dixon methods to use spin
lattice relaxation time (T,) of methylene or terminal methyl proton for fat thermometry [1, 2]. In the present work,
we have examined the usefulness of the prior information about the signal intensity and T,'s of the fatty acid proton

components in reducing the complexity of the signal processing.

[Method] Proton spectra of bovine fat tissue were observed with a 11T MR spectrometer at various temperature
points to obtain the ratios of signal intensities as well as T,'s between the different fat proton components.
Temperature was raised from room temperature to 60 degrees Celsius and lowered to the room temperature again.
The ratios of the signal intensities and relaxation times were determined by using simple linear regression. Then
the resultant rations were used to estimate the T, values. The effect of using the prior knowledge was evaluated by

using a 9-compoonent numerical phantom with signal to noise ratio (SNR) of 10 for the total signal.

[Result] The errors in estimating T,'s of H,O, CH, and CH; using a 3-component model with the prior ration

information were 1.2%, 1.2% and 0.9%, while those with 9-component model were 0.02%, 0.0% and 0.3%.
[Conclusion] The prior knowledge markedly reduced the T, estimation error. Between the 3- and 9-component
models, the latter yielded better results. The error level of both models were sufficient for evaluating fat tissue

temperature. The use of the prior knowledge seemed to be effective for fat temperature imaging.

[1]Kuroda K, Iwabuchi T, Obara M et al. Magn Reson Med Sci 2011;10(3):177-183.
[2]Kuroda K, Morita S, Lam MK et al. Thermal Medicine 2012;28(4):87-96.
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Numerical analysis of coupled effects of pulsatile blood flow
and thermal relaxation time during thermal therapy

Tzyy-Leng Horngl, Tzu-Ching Shih?, Huang-Wen Huang3, Kuen-Cheng ]u4, Tzung-Chi Huangz,
Po-Yuan Chen’, Yung-Jen Ho’, Win-Li Lin®
'Department of Applied Mathematics, Feng Chia University, Taichung, Taiwan,
°Department of Radiology, University Medical Center Utrecht, Netherlands,
’Department of Radiology, School of Medicine, Tokai University, Japan,
"Department of Biomedical Engineering, I-Shou University, Taiwan,
’Department of Biological Science and Technology, China Medical University, China,

S Institute of Biomedical Engineering, College of Medicine, National Taiwan University, Taiwan

The main purpose of this study is to investigate the coupled effects of the pulsatile blood flow in thermally
significant blood vessels and the thermal relaxation time in living tissues on temperature distributions during
thermal treatments. Considering the fact that propagation speed of heat transfer in solid tissues is actually finite
according to experiments, the traditional Pennes bioheat transfer equation (PBTE) was modified to a wave bioheat
transfer equation (WBTE) that contains both wave transportation and diffusion competing with each other and
characterized by the thermal relaxation time. The wave behavior will be more dominant when the relaxation time
is large. WBTE together with a coupled energy transport equation for blood vessel flow was used to describe the
temperature evolution of our current tumor-blood vessel system, and the equations were numerically solved by
the highly accurate multi-block Chebyshev pseudospectral method. Numerical results showed that temperature
evolution from WBTE was quite different from their counterparts from PBTE due to the dominant wave feature
under large relaxation time. For example, larger relaxation time would preserve high temperature longer and
this effect is even more pronounced when heating is fast. It further implies that heat is drained more slowly when
relaxation time is large, and would make thermal lesion region cover the tumor tissue, the heating target, better.
This phenomenon would therefore hint that the traditional PBTE simulations might under-estimate the thermal
dose exerted on tumor. As to the pulsation frequency of blood flow from heart beat which was originally predicted to
be important here, it turned out that the thermal behavior is quite insensitive to pulsation frequency in the current

study.
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Effects of Effective Tissue Thermal Conductivity and Pulsatile Blood Flow
in Large Vessels on Thermal Dose Distributions during Thermal Therapy

Tzu-Ching Shih
Department of Biomedical Imaging and Radiological Science, China Medical University, Taiwan

The purpose of this study is to investigate the effects of pulsatile blood flow in a thermally significant blood vessel,
the effective thermal conductivity of blood perfused solid tissue, and the thermal relaxation time of solid tissue
on thermal dose distributions during thermal therapies. Numerical results show that the total velocity profiles of
pulsatile blood flow at different phases for diameters of 1, 1.4, and 2 mm, with the maximum velocities about 25,
32, and 60 mm/s, respectively. It is obvious that larger blood vessel has higher velocity. The maximum velocity
of pulsatile blood flow was about three times of the average blood flow velocity. For pulsatile blood flow with
diameter of 1 mm, the velocity of pulsatile blood flow increased as the phase increasing from 0 to n/4, decreased to
a minimum value at phase of 3n/4, and then continually increased until 9n/4. For example, the maximum velocities
of the oscillation part of total velocity for diameters of 1, 1.4, and 2 mm were approximately +8, £10, and £18 mm/s,
respectively. The oscillation amplitude of pulsatile flow in blood vessels became lager while the diameter was larger.
Furthermore, for a 2-mm diameter blood vessel the velocity profile of the oscillation part of total velocity of pulsatile
blood flow was displayed no more a parabolic form rather than nearly a two-peak shape at phases n/12 and 7r/12.
The Womersley number affects the total velocity and the oscillation component velocity profiles of pulsatile blood
flow in blood vessels, especially when the blood vessel diameter is large. Besides, the frequency of pulsatile blood

flow does not seem to affect the contours of thermal dose in the solid tumor tissue.
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Oncothermia in Clinical Practice

1,23
Szasz Andras

' Department of Biotechnics, St. Istvan University, Godollo, Hungary,
ZFzzcully of Engineering, Chiba University, Chiba, Japan,
3Fﬂcully of Information Technology, (Bionics Reserach), Pazmany Catholic University, Budapest, Hungary
Szasz. Andras@gek.szie, hu

Background: Oncothermia clinical applications have been started in the 1990s in Germany. It is a German medical
method based on a Hungarian invention which reached the approval in the European Union in 1998, and is still
rapidly spreading all over the world. Oncothermia is nowadays present in 30+ countries, and 100,000+ treatments
are provided per year. Together with the 'classical' EHY2000 locoregional device, the intraluminal EHY1000 and
the multilocal EHY3000 series are popular on the market. The marketed products are completed with devices for
in-vitro and in-vivo laboratory research, as well as with numerous accessories helping the oncothermia applications
in practice.

Oncotherm as company has 3 branches: in Germany, in Hungary and in the USA.

The R&D work and the production is based on a wide range outsourcing network, including 300+ contracted
partners. The production of the flagship device (EHY2000) has presently been started in Toyama, Japan (Tateyama
Machines Co . ).

Method: Oncothermia is theoretically a well-based [1], [2], treatment modality, fortified by 7 patents. Numerous
publications (400) and running clinical trials (25) show its forceful present in the oncological field. The number
of research projects in various universities of the international oncothermia community is 23. The number of the
finished clinical studies (mainly retrospective, Phase I and Phase II) is over 60, originated from 5 countries and
involving more than 3,700 patients.

Discussion: Our aim is to show the clinical case-reports, the systemic studies and the solution of the medical
challenges by oncothermia. Based on the actual research results, oncothermia goes further on the way of the non-
artificial nanoheating technology (membrane rafts are selected, [3]) and using the very promising laboratory and
preliminary clinical results Oncotherm points the tumor-vaccination by inducing immune effects with the method,
[4].

Conclusion: Oncothermia is a feasible and reliable method in oncology, hoping it will step into the position of the

fourth column of the oncological gold standards.

References

[] Szasz A, et al. (2010) Oncothermia: Principles and Practices, Springer, Heidelberg

(2] Szasz A. (2013) Challenges and solutions in oncological hyperthermia, Thermal Med, 29(1):1-23

(3] Szasz A. (2013) Electromagnetic effects in nanoscale range in book Cellular response to physical stress and

therapeutic application, ed. Shimizu T, Kondo T, chapter 4, pp. 55-81, Nova Science Publisher
[4] Andocs G, Szasz A, Szasz O, Iluri N. (2013) Tumor-vaccination, patent application Nr. PCT/EP2013/067653
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The latest therapy for peritoneal metastasis

Yutaka Yonemura

NPO Organization to Support Peritoneal Surface Malignancy Treatment, Oosaka, Japan
Department of Regional Cancer Therapies, Peritoneal Metastasis Center, Kishiwada Tokusyukai Houspital, Kusatsu General

Hospital, Shiga, Japan

In the past, peritoneal metastases (PM) were considered as a final stage of cancer, and patients were offered the
best supportive care. Recently, a new therapeutic alternative approach based on the combination of surgery with
chemotherapy was developed. In this curative intent, the macroscopic disease was treated with cytoreductive
surgery (CRS) combined with periopertaive chemotherapy, including neoadjuvant chemotherapy, hyperthermic
intraoperative intraperitoneal chemotherapy (HIPEC), early postoperative intraperitoneal chemotherapy (EPIC)
and extensive intraoperative peritoneal lavage (EIPL).

However, this comprehensive treatment might increase the risk of postoperative mortality and morbidity. After
learning by well trained surgeons at the specialized centers, this treatment is justified a safe method with
acceptable postoperative morbidity and mortality rates and a hopeful strategy to achieve a significant better
survival as compared with the ordinary treatments. In addition, the treatment is performing in a curative intent for
gastric, colorectal, appendiceal, ovarian cancer with PM, and diffuse malignant peritoneal mesothelioma.

This lecture includes a systematic overview of PM from various cancers and all the essential aspects as followings;
1. mechanism of the formation of PM, 2. quantitative estimation of PM, 3. evaluation of residual tumor after CRS,
4. multimodal treatment of PM, 5. value of laparoscopy, 6. prognostic factor, and 7.postoperative mortality and

morbidity.
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Mechanism of Hyperthermia in Magnetic Nanoparticles

G. Vallejo—Fernandezl, O.Whear', A.G. Roca', S. Hussain, J. Timmis, V. Patel,
K. O’Grady, T. Ford
]Department of Physics, The University of York, York, YO10 5DD, UK

Magnetic hyperthermia is currently used as a treatment for patients with Glioblastoma multiforme and is currently
in phase I feasibility studies for prostrate and pancreatic carcinomas. This is achieved by injecting the tissue with
magnetic nanoparticles of iron oxide and then subjecting the particles to an alternating magnetic field, which
in turn causes the particles to generate heat. [1]. Until recently no definitive study of the mechanisms of heat

generation in magnetic nanoparticles was available.

We report on a theoretical framework for magnetic hyperthermia where the amount of heat generated by

nanoparticles can be understood when both the physical and hydrodynamic size distributions are known accurately.
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Figure 1 - The critical diameters (D,(0) = 13.5nm Figure 2 - TEM images for samples prepared by the
and D,(H) = 19.4nm) fitted to the particle size Controlled Growth Process (a-c) and particle size
distribution for the 15.4nm CGP particles. distributions (d) for the samples used in this study.

We show that heating arising due to susceptibility losses can be neglected with hysteresis heating being the
dominant mechanism. We show that it is crucial to measure the specific absorption rate of the samples only when
embedded in a solid matrix to avoid heating by stirring (Figure 1). The particles that were used for this study were
manufactured using the Controlled Growth Process (CGP) by Liquids Research which produces highly crystalline,

monodisperse nanoparticles, TEM images and particle size distributions are shown in Figure 2.

References

1. Thiesen et al; Int. J. Hyperthermia, 2008, 24, 467
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Development of combination therapy with cisplatin and
hyperthermia generated with ferucarbotran (Resovist) in an
alternating magnetic field for oral cancer

Itaru Sato', Kenji Mitsudo', Masanari Umemura, Hideyuki Nakashima', Mitomu Kioi',
Haruki Eguchi, Yoshihiro Ishikawa, Iwai Tohnai'
IDepartmmt of Oral and Maxillofacial surgery, Yokohama City University School of Medicine, Yokohama, Japan

Background: Radical surgery for patients with advanced oral cancer causes dysfunctions as well as decreases quality
of life. To overcome this issue, we developed a new combination therapy of cisplatin and inductive hyperthermia
using ferucarbotran (Resovist®). Ferucarbotran, which is made of superparamagnetic iron oxide, generates heat
when exposed to an alternating magnetic fields (AMF). Herein, we explored whether ferucarbotran could be used
as a heat source for hyperthermia upon exposure to AMF in the presence of cisplatin. Our aim is to evaluate the

simultaneous therapeutic efficacy of chemotherapy and inductive hyperthermia for oral cancer.

Materials and Methods: OSC-19 and HSC-3, human oral cancer cell lines, were used in this study. Cell proliferation
was assessed by methyl thiazolyl tetrazorium (MTT) assay. The intracellular level of reactive oxygen species
(ROS) was measured using fluorescent dye 2', 7'-dichlorodihydrofluorescein diacetate. Apoptotic cells were stained
with Annexin V, allophycocyanin conjugate and 7-amino-actinomycin D, and measured by fluorescence activated
cell sorting (FACS), to evaluate early and late apoptosis. Thermal images and temperature were obtained by
thermography and thermometer. AMFs were generated by a transistor-driven vertical coil at a frequency of 308

KHz and electric current (EC) 250 A.

Results: Cisplatin inhibited proliferation of OSC-19 and HSC-3 cells in a dose-dependent manner. Simply heating
the medium to 42.5 degrees C enhanced the effect of cisplatin. Similarly, ROS production was increased in the
presence of cisplatin, and was further increased upon heating. Heating to 42.5 degrees C was also achieved in cell
culture medium to which ferucarbotran had been added and then exposing the medium to alternating magnetic
fields. Ferucarbotran-induced heating, enhanced both early and late cellular apoptosis. Cell cycle analysis
demonstrated that cisplatin decreased G0/G1, and increased G2/M accumulation. However, no further changes in

cell cycle were induced when ferucarbotran-induced heating was observed.

Conclusion: Our findings suggest that combination therapy of cisplatin and ferucarbotran in an AMF may be used to

develop a new combination therapy for oral cancer.
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A Combination therapy with hyperthermia and IL-13 cytotoxin
for human oral cancer cells

Makiko Okubo', Hideyuki Nakashima', Mitomu Kioi', Takashi Sakaguchi, Hiroya Uemura,

Kei Sugiural, Ttaru Sato', Masaki Iida', Kenji Mitsudo', Iwai Tohnai'

! Department of Oral and Maxillofacial Surgery, Yokohama City University Graduate School of Medicine, Yokohama, Japan

Background: Hyperthermia is often utilized together with chemotherapy and radiation as the increase in blood flow
in tumor tissue results in increasing treatment efficacy. Previous studies showed that interleukin-13 receptor a2
chain (IL-13Ra2), a unique tumor-associated antigen, is a promising target for cancer immunotherapy. IL13-PE,
a targeted cytotox in composed of I1.-13 and mutated Pseudomonas exotoxin, induces specific killing of IL-13Ra2
positive tumor cells. Our objective is whether hyperthermia treatment of oral squamous cell carcinoma (OSCC)
can modulate the expression of I1.-13Ra2 and increase their sensitivity to IL13-PE, especially in 1L.13-PE-resistant

cells.

Methods: OSCC cell lines, HSC-3 and SCC-25 cells were heated with 43°C for 1 hour. Then, the expression levels
of IL-13Ra2 and HSP70/HSP90 were analyzed by RT-PCR. Cytotoxic activity of IL13-PE was evaluated by protein
synthesis inhibition assay. We also determined whether IL13-PE after hyperthermia causes apoptosis in OSCC cells
by TUNEL assay in vitro.

Results: The proliferation of heat-stressed OSCC cells showed > 50% growth inhibition compared to control cells. IL-
13Ra2 was up-regulated after heating of OSCC cells. Western blot analysis of heat-stressed HSC-3 cells revealed
that HSP70/HSP90 expression increased in time-dependent manner. Protein synthesis inhibition assay with IL.13-
PE showed that heat-stressed OSCC cells decreased the number of IC50 compared to that of without heated OSCC
cells. The percentages of apoptotic cells increased in HSC-3 and SCC-25 treated with 1L13-PE after hyperthermia

compared with controls.
Conclusion: These data suggest that hyperthermia of human OSCC sensitize to IL13-PE most likely by up-

regulating the expression of cell-surface IL-13Ra2. Now we are studying to observe the efficacy of IL13-PE after

hyperthermia in a mouse model.
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Carcinostatic activities of L-ascorbic acid and its derivatives
combined with a capacitive-resistive electric transfer (CRet)
hyperthermic apparatus.

Ryoko Asada', Tomoya Yoshimoto, Yasukazu Saitoh, Katsuhiro Kageyamal,
Hiroshi Tanaka', Nobuhiko Miwa'
1Fﬂcu[1y of Health Sciences, Butsuryo College of Osaka, Japan

Background: Although L-ascorbic acid (Asc) is an antioxidant that scavenges reactive oxygen species (ROS), in
higher concentrations it also works as a pro-oxidant. Asc has been reported to be a potent antitumor agent, but very
high doses were needed for acquiring its carcinostatic effects. To potentiate the activity, Asc-derivatives have been
employed as previously reported by our team (Oncol Lett. 2012; 3(5):1042-1046). The purpose of the present study
is to determine the anti-proliferative activity of diverse Asc derivatives in Ehrlich ascites tumor (EAT) cells by

combined use of hyperthermia as compared to Asc.

Methods: 1) Asc/derivatives were administered to EAT cells for 1 hr, and hyperthermia with CRet System (Indiba
Japan Co., Tokyo) was applied at 42°C for initial 15 min. Then Asc or its derivatives was rinsed out. After further 24
hr incubation at 37°C, cell proliferation was determined with WST-8 method.

2) We observed on the proliferation and apoptosis of EAT cells resulting from a combination of Asc and
hyperthermia, using time-lapse imaging and caspase-3/7 Green assay.

3) Using catalase and the SOD-like compound Tempol, we investigated the relationship of ROS to the growth-
inhibitory effects by Asc combined with hyperthermia.

Result: 1) The combination of Asc and hyperthermia decreased cell survival rate to 10.5-37.9%, while cytostatic
effect was not observed until 0.1-2 mM when solely Asc was used. The combination of 6-O-palmitoyl- L- ascorbic
acid (Asc6Palm) and hyperthermia decreased cell survival rates to 5.5 and 29.3% at 0.1 and 0.15 mM, respectively,
while Asc6Palm dropped cell survival rates by 2.3% and 28% in 0.1 and 0.15 mM, respectively.

2) Asc-combined hyperthermia activated caspase-3/7 after 12 hr in comparison with controls. Cell growth of EAT
cells was also seen to be stopped.

3) The cytostatic effects were reduced by 26.0%, 36.7%, and 39.6% depending onconcentrations of catalase at 100,
300, and 500 pg/mL, respectively, although not reduced by the SOD-like compound Tempol.

Conclusion: Asc combined with hyperthermia was shown to exert carcinostatic effects at concentrations lower than
those of Asc alone. The catalase-induced carcinostasis-repression suggested that H,O, appreciably contributes
for Asc-combined hyperthermia. Both carcinostasis and caspase-3/7 activation by Asc-combined hyperthermis
suggested that cell-cycle stagnation and apoptosis also contribute. Thus, Asc/hyperthermia combination is expected

to produce carcinostatic benefits at lower concentrations than with the conventional higher-dose Asc therapy.
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Molecular mechanisms of hyperthermia-induced apoptosis
enhanced by romidepsin (FK228)

Paras Jawaid', Mati Ur Rehman, Qing Li Zhao', Koichi Narita, Tadashi Katoh, Takashi Kondo'
IDepﬂrtmmt of Radiological Sciences Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama, 1oyama, Japan

Romidepsin (FK228) is a potent histone deactylase inhibitor (HDAC) and has been known for its potent anti-
cancer activity. This study was aimed to investigate whether FK228 enhances apoptosis induced by hyperthermia.
For this purpose, cells were treated with FK228, and then exposed to HT 44°C for 20 min. Nuclear morphological
changes, DNA fragmentation assay, Annexin V-FITC/PI and cell cycle analysis was used to determine the effects
of combination treatment. Studying the apoptosis pathway involved in the enhancement we found that loss of
mitochondrial membrane potential, activation of caspase-3 and caspase-8 was enhanced after the combined
treatment. Taken together, our findings indicate that FK228 can enhance the hyperthermia induced apoptosis as

evidenced by nuclear morphological changes, increased DNA fragmentation and Annexin V-FITC/PI staining.
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Short-time Focused Ultrasound Hyperthermia Enhances
Liposomal Doxorubicin Delivery and Anti-tumor Efficacy for
Brain Metastasis of Breast Cancer

Sheng-Kai W', Chi-Feng Chiangl, Yu-Hone Hsu', Tzu-Hung Lin, Houng-Chi Liou',
Wen-Mei Fu, Win-Li Lin'
! Institute of Biomedical Engineering, College of Medicine and College of Engineering, National Taiwan University, Taipei, Taiwan

The blood brain/tumor barrier (BBB/BTB) inhibits the uptake and accumulation of chemotherapeutic drugs.
Hyperthermia is able to enhance the delivery of chemotherapeutic agent into tumors. In this study, we investigated
the effects of short-time focused ultrasound (FUS) hyperthermia on the delivery and therapeutic efficacy of
pegylated liposomal doxorubicin (PLD) for brain metastasis of breast cancer. Murine breast cancer 4T1-luc2 cells
expressing firefly luciferase injected into female BALB/c mice striatum was used as a brain metastasis model. The
mice were intravenously injected with PLD (5 mg/kg) and with/without 10 min transcranial FUS hyperthermia
on Day-6 after tumor implantation. The amounts of doxorubicin accumulated in normal brain tissues and tumor
tissues with/without FUS hyperthermia were measured using fluorometry. The responses of tumor growth for
the control, hyperthermia, PLD, and PLD+hyperthermia groups were measured by IVIS system every other day
from day 3 to day 11. Cell apoptosis and tumor characteristics were assessed using immunohistochemistry. The
experimental results showed that short-time FUS hyperthermia was able to significantly enhance the PLD delivery
into brain tumors. The tumor growth was effectively inhibited by a single treatment of PLD+Hyperthermia, as
compared with both PLD alone and short-time FUS hyperthermia alone. The immunohistochemical examination
further demonstrated the therapeutic efficacy of PLD plus short-time FUS hyperthermia for brain metastasis
of breast cancer. The application of short-time FUS hyperthermia after nanodrug injection may be an effective

approach to enhance nanodrug delivery and improve the treatment for brain metastases of tumors.
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Heating properties of coaxial needle applicator made of SMA
for brain tumor hyperthermia treatment with 3-D anatomical
human head model

Kazutoshi Shibafujil, Takehiro Koizumi', Yasuhiro Shindo, Yuya Iseki', Kazuo Kato,
Akira Takeuchi, Takeo Uzuka, Hideaki Takahashi
! Graduate School of Science and Technology, Meiji University, Kanagawa, Japan

As the human brain is protected by the skull, it is not easy to heat deep brain tumors non-invasively with
electromagnetic energy. Several heating methods have been proposed to treat brain tumors. We have already
developed a radio frequency (RF) interstitial hyperthermia system with a needle applicator and treated malignant
brain tumors. This method results in a direct and local heating area around the needle. However, the RF electric
current flows between the needle applicator and the discoid electrode. To overcome this problem, we proposed a
coaxial needle applicator to avoid the undesirable RF electric current in the previous study. The coaxial needle
applicator has no discoid electrode, because it contains two electrodes inside the needle.

In this study, to expand the heating area of the coaxial needle applicator, we developed a new coaxial needle
applicator made of a shape memory alloy (SMA) which expands automatically when a tumor temperature rises.
We estimated the temperature distributions inside an agar phantom using the finite element method (FEM) and
heated the agar phantom with the developed coaxial needle applicator. Comparing computer simulation results
and experimental heating results of agar phantoms, we discussed the basic heating properties of the coaxial needle
applicator. Furthermore, we estimated temperature distributions inside the brain tumor using a 3-D anatomical
human head model.

Here, first, the developed coaxial needle applicator made of a SMA was presented. Second, the results of the heating
agar phantom obtained by computer simulations and the experimental heating results of the agar phantom with
the developed coaxial needle applicator were presented. Third, the results of computer simulations using the 3-D
anatomical human head model were presented. Finally, from these results, it was concluded that the developed

coaxial needle applicator is useful for hyperthermia treatments.

100  The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



“Thermal Medicine: The Key Modality of Cancer Therapy”

September 6 (Sat.) 09:00-12:14 Room 2

GSES8 Poster / Short -Oral Presentation

Resonant cavity applicator with ultrasound monitoring system

Keito Nakamura', Yuya Iseki', Yasuhiro Shindo, Kazuo Kato, Takeo Uzuka, Hideaki Takahashi
' Graduated School of Science and Technology, Meiji University, Kanagawa, Japan

In this study, we discuss the effectiveness of an ultrasound monitoring system for a resonant cavity applicator to
treat deep-seated brain tumors. We have confirmed the possibility of controlling heating area and location inside
human head without contact. However, this applicator does not have the monitoring system to know the location
and the size of the target. To overcome this problem, we proposed the monitoring system using a commercial
diagnostic ultrasound imaging system and discussed the effectiveness of the developed resonant cavity applicator
with the ultrasound monitoring system.

First, we reconstructed a three-dimensional human head model from two-dimensional medical images to know the
location and the size of the target. The proposed reconstruction method consists of four steps. The first step is to
collect two-dimensional medical images by using the diagnostic ultrasound imaging system. The second step is to
trace the outline of the phantom on the ultrasound images. The third step is to collect and combine the outlines of
the phantom. The last step is to create a solid model from the data in the third step. Next, we measured the location
and the size of the target using the diagnostic ultrasound imaging system. Finally, we calculated temperature
distributions inside the reconstructed human head model. In the computer simulations, we presented temperature
distributions by changing the position of the human head model inside the resonant cavity applicator.

From these results, it was found that the developed resonant cavity applicator with the ultrasound monitoring

system is useful for effective hyperthermia treatments.
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Heating properties of resonant cavity applicator for treating
osteoarthritis

Takuma Matsushita', Yasuhiro Shindo', Kazuo Kato', Hiromasa Kurosaki, Kenji Takahashi

IDepﬂrtmmt of Mechanical Engineering Informatics, Meiji University, Japan

This paper describes the experimental results of new heating methods for treating osteoarthritis (OA) inside a knee
using a resonant cavity applicator. OA is a common musculoskeletal disorder that causes pain, stiffness, swelling,
and loss of function in a joint. A joint, where two bones meet, is surrounded by a capsule that protects and supports
it. As the disease progresses, the inflamed synovium invades and damages the cartilage and bone of the joint. In
clinics, there are several treatments for OA, for example, operation, thermal therapy, and chemotherapy. Physical
methods, such as thermal therapy, with hot packs, paraffin baths, ultra-short waves, infrared lamps and microwave
diathermy system are widely used for musculoskeletal disorders in the clinic. However, the skin penetration depth
of these methods is less than approximately 20 mm. It is not easy to heat the affected part of the human knee.
For an effective treatment of osteoarthritis, the deep seated joint cavity region in the human knee must be heated
between approximately 36 and 38 °C.

In the previous study, a resonant cavity applicator for thermal therapy of OA was proposed. Experimental results of
temperature distributions when using the resonant cavity applicator and using microwave diathermy systems were
discussed.

In this study, a more useful resonant cavity applicator was developed for OA with a shield to reduce leaked
electromagnetic fields around the applicator. From the results of computer simulation and experimental heating, it

was found that the proposed heating method is useful for treating OA inside a knee.s
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Does the success of hyperthermia depend on the heating-
method?

Andras Szasz

Department of Biotechnics, St. Istvan University, Godollo, Hungary

Background: Oncothermia has a quarter-century history [1]. It was started by typical invasive solution (ECT,
electro-cancer-therapy) and tried also invasive interstitial technology; even systemic heating was also in the
production range. However, the non-invasive loco-regional (EHY2000 series) and the multilocal (EHY3000 series)
products, together with the intraluminar application (EHY1000 series) became popular among professionals. Why
has Oncotherm tried so many forms of synergy of electric and thermal effects? Because it had historically the same
frustration as hyperthermia had in general with the start of A. d'Arsonval through W. Coley or HI. Robins to H.
LeVeen. My objective is to discuss the challenges and show the possible solutions of present status of oncological

hyperthermia.

Method: Hyperthermia is traditionally an overheating of the tissue. Its definition has a huge variety in the
medical literature. The varieties of the definitions are uniform in the 'higher as usual temperature', but is very
much different in their localization ranging from the cellular level to the whole body (WBH). There are various
concepts to heat-up the tumor with different approaches to follow the effects. The model systems and the clinical
applications differ completely. The model systems are mostly treated by monotherapies while the medical practice
uses complementary hyperthermia. The models try to investigate mainly molecular mechanisms of hyperthermia,

while the clinical applications are connected to physiological reactions like drug-delivery or oxygenation.

Discussion: The difference between the medicine and poison is only the dose. In hyperthermia this is a real
challenge. The dose has to be in strict correlation with the desired results, and has to be limited by safety issues; in
local heating the surface blistering, while in WBH the 42C. However, the definition of the 'results' is complicated.
In monotherapy the result could be the necrosis, (CEM-unit, in-vitro calibration). However, dose has to consider
the physiologic factors and immune-stimulations. In modern hyperthermia applications the immune-effects have
central role. This prefers 'mild temperature', because the upper limit of immune-activity is 39-40C. The immune

effects are connected to electromagnetic effects, and their conjunction with complementary applications [2].
Conclusion: Effects of various heating methods are certainly different even at the same steady-state temperature.

References[1] Szasz A, et al. (2010) Oncothermia: Principles and Practices, Springer, Heidelberg[2] Szasz A. (2013)
Challenges and solutions in oncological hyperthermia, Thermal Med, 29(1):1-23
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Thermal lesion deflection of blood vessel on the thermal lesion
formation during radio-frequency ablation for liver tumors

Huang-Wen Huang

Department of Innovative Information and Technology, Tamkang University, Taiwan

The major obstacles of Radiofrequency ablation (RFA) heat treatments are non-uniform heating in the thermal
lesion and heat sinks caused by large blood vessels during treatments which could lead to high tumor recurrence
in patients. The objective of this study is to help comprehending RFA heat treatment through thermal lesion
formation using computer simulation, and thus to provide helpful assistance in planning RFA. RFA heat treatment
is a popular minimally-invasive treatment method for both primary and metastatic liver tumors, and the heat
treatment is studied by numerical calculation. A finite difference model is used to solve all partial differential
equations (PDEs) for a simple three dimensional (3-D) cubic geometry model. Maximum tissue temperature is used
as a critical index for reaching thermal lesion during RFA. Cylindrical RF cool-tip electrode is internally cooled at
constant water temperature. RFA thermal lesion is studied at various impacts by single and counter-current blood
vessel(s) traversing the thermal lesion. Several factors are considered, such as location, diameter and orientation of
the blood vessel(s) to the electrode. Results show the thermal lesion size decreases as the lesion blood perfusion rate
increases. And, single large blood vessel which is orthogonal to RF electrode will cause less under-cooled volume in
the thermal lesion than one which is parallel to RF electrode. Furthermore, convective energy may easily damage
parallel vessel and its surrounding normal tissues during RFA. Small blood vessels (or larger vessels with slow
blood flow rate) during RFA could form Tail-like thermal lesion formation, which could damage vessel downstream
spots.Studies suggested that, incomplete RF tumor ablation still exists within 1 cm distance between large blood
vessel and RF electrode in a liver. This could have significant impact on local tumor recurrence rates. Secondly, if
thermally significant vessel existed inevitably within the lesion, avoiding the RF cool-tip electrode placement next
to the parallel large blood vessel would have a better heat treatment during RF heating. Additionally, reduced blood

flow rate could help reducing significant cooling by large blood vessel.
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A fast adaptive power scheme using Sentinel Convergence Value, based
on temperature and convergence value for optimal hyperthermia treatment

Huang-Wen Huang

Department of Innovative Information and Technology, Langyang Campus, Tamkang University, Taiwan.

To elevate tissue temperature to therapeutic level (i.e. in the range of 41-45°C) fast with optimal power deposition
during hyperthermia treatment planning (HTP) is a key treatment processing step. This can facilitate proper
management of thermal dose distribution in the treated volume. Traditionally we have treated the tumor volume,
without considering possible existing thermally significant vessels, using a simple 1st-order temperature-based
adaptive power scheme to determine optimal power deposition distributions. The objectives of this study were to
reveal the difficulty of that approach and propose a new fast scheme that could improve upon and substitute for the
traditional temperature-based adaptive power scheme. In this study, we presented a new three-coefficient-and-two-
SCV 5th-order temperature-based adaptive power scheme to resolve the induced large blood vessel problem in 3-D
temperature distribution and introduced a new parameter, SCV (Sentinel Convergence Value), to handle interior
scheme shift. Results showed the traditional power scheme was sufficient to apply during the optimization process,
when the process to obtain optimal absorbed power deposition involves thermal diffusion (i.e. conduction) process
only. However the addition of thermal convection by large blood vessel existing in the tumor volume indicated
the cooling effect that was the cause for impediment of optimization. Secondly, the new improved scheme showed
its robustness in reducing number of iterations. This paper addresses a procedure to speed up the optimization
process using SCV as a scheme-shift, although the tumor volume consisted of only one thermally significant blood
vessel. A new, improved three-coefficient-and-two-SCV 5th-order temperature-based adaptive power scheme has
shown its robustness to fast-approach optimal temperature distribution or power density distribution with high
precision in the tumor volume when considering the existence of thermally significant blood vessel. Optimally, we
are able to effectively calculate the absorbed power density distribution of 3-D biological tissues with a complicating

vasculature in the volume.
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Pulsed RF Heating Using MRI

Yoshio Nikawa, Suguru Nakamura, Yamato Kudo

Graduate School of Engineering, Kokushikan University, Tokyo, Japan

Objective: MRI has a great potentiality not for diagnostic but also for heating. In this paper, RF heating using
pulsed RF from MRI is applied for heating. Experimental verification has been performed to know the heating

ability of MRI.

Methodology: Heating experiment has been performed using MRI with magnetic field of 0.3 Tesla. The heating
target is prepared for artificial dielectric material and resonant type miniature circuit. The temperature elevation

is measured by using MRI and optical fiber thermometer as well.
Result: The measured temperature elevation shows the possibility to apply MR scanner not for the diagnostic
equipment to measure temperature but also for the treatment equipment to heat up the temperature inside body to

realize such as hyperthermia to heat up the cell temperature.

Conclusions: The result shows the possibility to apply MRI not only as for the temperature measuring equipment

but also as for the heating equipment in the application of pulsed RF power.
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Microwave Focusing Using Metamaterials

Yoshio Nikawa, Yamato Kudo, Suguru Nakamura

Graduate School of Engineering, Kokushikan University, Tokyo, Japan

To focus and dissipate microwave energy efficiently, artificial dielectric material with magnetic material has been
developed. Metamaterials are a new class of ordered composites using artificial dielectric and magnetic material
that exhibit exceptional electromagnetic (EM) properties. In particular, artificial dielectric materials with both
negative permittivity and permeability have attracted widespread interest in recent years. In this paper, microwave
energy absorption in artificial dielectric material as well as metamaterial is studied. The specific phenomenon of

metamaterial can be applied to special heating effects for hyperthremic heating.
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Temperature Distributions with Blood Perfusion inside Artery
and Vein during Hyperthermia Treatment

Junichi Nagasawal, Syuya Goto', Yuya Iseki', Yasuhiro Shindo, Kazuo Kato,
Hideaki Takahashi, Takeo Uzuka
! Graduate School of Science and Technology, Meiji University, Japan

In the previous study, a non-invasive heating method using a resonant cavity applicator for deep-seated brain
tumors was proposed. We already confirmed the effectiveness of the developed heating system through heating agar
phantom experiments and computer simulations with a 3-D human model. In computer simulations with the 3-D
human model, it is not easy to express all blood vessels in a FEM model for calculating temperature distribution
inside a human body. Therefore, mean blood flow rates through human tissues were used in FEM calculations. As
a result, the accuracy of the calculated temperature distribution around a large blood vessel was not so high. In
the present study, temperature distributions around the blood vessels during hyperthermia treatments through
heating agar phantom experiments and computer simulations are discussed. In order to heat tumors around the
blood vessel, discussions on the cooling effect of blood circulation of the arteries, veins and capillaries are needed.
The purpose of this study is to demonstrate the cooling effect of blood perfusion inside the human body heated by
the developed resonant cavity applicator. An agar phantom model with Teflon tubes assumed to be artery and vein
for calculating the temperature distributions by the FEM is presented. Also, temperature distributions calculated
by using the bio-heat transfer equation and the heat-flow equation with blood flow in the vessels are presented.
The agar phantom is placed between the two inner electrodes and is heated by electromagnetic fields stimulated
inside the cavity without contact between the agar phantom and the applicator. Comparisons of the temperature
distributions between experiments and computer simulations are discussed. From these results, it was found that

the cooling effects of blood perfusion appear within the heated area approximately 2 cm away from blood vessels.
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MRI-Compatible Testing of Dual-Curvature High-Intensity
Focused Ultrasound Phased Array Transducer

Gin-Shin Chen', Win-Li Lin, San-Chao Huangl, Hsu Chang

! Institute of Biomedical Engineering and Nanomedicine, National Health Research Institutes, Zhunan, Taiwan

A 256-channel dual-curvature focused ultrasound phased array transducer has been tested in this study. The array
was constructed in-house with a 1-3 PZT4-epoxy composite structure with a aperture of 10 cm by 16 cm and two
radii of curvature, i.e. 16 cm and 24 cm. Electro-acoustic conversion efficiency of the array was measured to be 65%
approximately by a radiation force balance. In vitro experiments of phantom and pork demonstrated the array could
move the focus from 14 cm to 20 cm in the depth direction and steer the focus from -3 cm to 3 cm in the azimuthal
direction by tuning the phase of each element where the center of the array was the reference point. Ultrasonic
ablations of pork by the array were performed in the MRI bore. The MRI system is 1.5T Siemens scanner. MRI
displayed the formation and movement of an ultrasonic hot spot in the pork and its corresponding temperature
in real time. MRI also illustrated the lesions induced by hot spots off line. The experimental results verified the

compatibility of the array with MRI system.
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Oncothermia treatment induced immunogenic cancer cell
death - New possibilities for therapeutic cancer vaccine

Gabor Andocs', Csaba Kovago, Nora Meggyeshazi, Oliver Szasz

IDepartmmt of Radiological Sciences, School of Medicine and Pharmaceutical Sciences, Toyama University, Japan

Introduction: Oncothermia method (OTM) is a long time applied tumor treatment modality in the human clinical
practice. Experimental results showed that OTM can effectively and selectively destroy the tumor tissue, but
recent investigations revealed some unusual immunological aspect of OTM. The immunogenic characteristics
of immunogenic cell death (ICD) are mainly mediated by damage-associated molecular patterns (DAMPs) We
summarize our results regarding the OTM induced ICD in Study I. Based on these observations we hypothetised a
method for in vivo, in situ, personalized tumor vaccination. To prove this theory we designed an other study (Study

II.) using immunocompetent animal model.

Materials and Methods: Study I. Animal model: HT29 cell line xenografted to both femoral regions of BalbC/mu/
nu mice were treated on one side with a single shot OTM treatment for 30 minutes of ~1 ¢cm diameter tumors.
Sampling was made after 0, 1, 4, 8, 14, 24, 48, 72, 120, 168, 216 h in 3 mice each group by keeping 5 animals as
sham treated controls. Histomorphological analysis (HMA) and immunhistochemistry (IHCH) and TUNEL assay
were performed to analyze samples. Study II. C26 mouse colorectal adeno-carcinoma cell line allograft was applied
to both femoral region of BalbC mice. One of the lesions (right leg) were treated with a single shot mEHT treatment
for 30 minutes, the other (left leg) was kept for individual control of every animal. The groups formed for parallel
study were: (1) Sham control; (2) injected with 7.5 ml/kg Marsdenia tenacissima, intraperitoneal; (3) mEHT treated;
(4), combined mEHT and Marsdenia tenacissima injection 30 min before mEHT. Various histomorphologic and

immunhistochemical analysis, TUNEL assay were tested in treated and control tissue samples.

Results: Study I. Oncothermia treatment can induce programmed cell death (apoptosis) in the tumors. Tunel assay
proved the apoptotic cell death. OTM treatment induced cell death is higly immunogenic, showing many aspects of
the key molecular pattern dynamic changes what is characteristic of ICD. OTM treatment can induce strong and
very unusual local immune reaction at the site of the treatment. Study II. OTM treatment, induced an apoptotic
tumor death. The Marsdenia tenacissima injection was not effective alone, however the combined therapy was

effective far from the OTM localization.

Conclusions: These experimental findings can be the strong scientific theoretical basis to develop a special
oncothermia treatment-based immunotherapeutical approach to fight against not just solitaire tumors, but

malignant metastatic disease.
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In what kind of advanced or recurrent cancer do
immunotherapy and/or hyperthermia show effect ?

Tsutomu Takeda', Kana Nakamura', Takashi Takeda, Yoshihito Tomimaru, Hiroko Takeda'

'Osaka Cancer Immuno-chemotherapy Center, Osaka, Japan

[patients and methods] We treated 2,011 patients with advanced or recurrent cancer using hyperthermia or
immunotherapy between July 2005 and November 2013. Hyperthermia (HT) was applied in 1,896 patients,
activated lymphocytes therapy (CAT) in 1,157 patients, and dendritic cell therapy (DC) in 1,190 patients. We
treated 260 colorectal cancer patients, 254 gastric cancer patients, 242 lung cancer patients, 231 pancreatic cancer

patients, 198 breast cancer patients and others.

[results] The response to therapy was evaluated in 1,939 patients. In these patients, standard therapy showed
no results or it was refused. Clinical benefit case (CR, PR and SD more than 6 months) was observed in 293
(15.1%) cases, including 51 CR. The response to immunotherapy increased from 9.9% to 18.9% when it was
combined with hyperthermia, and the response was the highest in patients who received the combination of
CAT+DC+hyperthermia (20.6%). According to the kind of cancer, clinical benefit rates of ovarian cancer was the
highest at 25.0%, and prostatic cancer at 22.6%, and head and neck cancer at 20.0%, and lung cancer at 18.6%.
According to the recurrent sites, hyperthermia only was effective to skin metastases and regional lymphocytea
metastases. And immunotherapy only was effective to liver and lung metastases. Combined therapy of

hyperthermia and immunotherapy was most effective to metastases in multiple solid organs.
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The Systemic Efficacy of Combined Immunotherapy with
Oncothermia and Intratumoral Injection of Dendritic Cells

Yu-Shan \Wangl, Yi-Chun Huangl, Rui-Chi Huangl, Mau-Shin Chi', Gabor Andocs,

Yuk-Wah Tsang, Andras Szasz, Kwan-Hwa Chi'
'Department of Radiation Therapy and Oncology, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan

Purpose: Oncothermia is a significant and definite technical development in the hyperthermia field, using capacitive
(impedance) coupling of 13.56MHz amplitude-modulated radiofrequency energy on the tumor site. As a result,
turning local apoptosis effect into a systemic anti-tumor immune response is possible. Oncothermia method is
capable of turning tumor microenvironment into an immunological more favorable environment. In this study, our

aim was to enhance the therapeutic effect of dendritic cells (DCs) immunotherapy after Oncothermia treatment.

Materials & Methods: CT26 murine colorectal cancer model was used in this study. Mice were injected
subcutaneously with CT26 cells into the right leg and left flank, respectively. DCs were matured by CT26 specific
tumor antigen, AH1. When both tumors were palpable mice were randomly assigned to 4 groups receiving no
treatment, DCs alone, Oncothermia in combination with or without DCs. Growth inhibition of the tumor and the
systemic anti-tumor immune response were measured. Oncothermia treatment was carried out by an Oncotherm-
Labehy device, with an in vivo mouse applicator system, capacitively coupled the 13.56 MHz amplitude-modulated
RF current to the tumors. During the oncothermia treatment the treated tumor core temperature reached 42°C

measured by an intratumoral temperature measurement probe.

Results: Intratumoral injection of DCs after Oncothermia treatment resulted in significant inhibition of CT26
tumor growth in compare to DCs alone or Oncothermia treatment alone. Moreover, an abscopal effect, defined as
the inhibition of tumor growth at a distance from the treated site occurred in mice treated with the combination
of Oncothermia treatment and intratumoral injected DC. In immune response assay, Oncothermia treatment
combined with intratumoral DC injection induced tumor-specific T cell activity IFN-gamma ELISPOTS) and
cytotoxicity T lymphocyte activity (CTL assay).

Conclusion: In this study, we demonstrated that intratumoral injection of DCs after Oncothermia treatment is an

attractive and effective immunotherapy protocol.
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Challenges and perspectives of hyperthermia in oncology

Oliver Szasz

Department of Biotechnics, St. Istvan University, Godollo, Hungary

Background: Hyperthermia could not find its established place among the 'gold standards' of the oncotherapies until

now. We have to understand better the basic effects induced thermally and/or non-thermally.

Challenges: Dosing of hyperthermia is completely different from other therapies. In case of hyperthermia the dose
connected to tumor-temperature which is indefinite, spread by blood and surrounding tissues. There are numerous
electromagnetic hyperthermia methods distinguished by the kind of the fields, frequencies, heated volume, and
conjunction with other methods, etc. The technical challenge of the deep-heating and the surface overheating is
serious, and by the surface heat-sink blocks applying energy as dose parameter. Current therapies target the cell/
DNA replication, the angiogenesis, the invasion process metastazing, so the recognized processes in the actual
tumor-development. The new trend targets the evolution of the disease, targets the control of the processes instead
of blocking one or two of its components. Like it is formulated by B. West (US Army Research) [1]: 'Disease is not

loss of regularity, but the loss of complexity'.

Solution: Hyperthermia must go on the immune-direction, too. A couple of years ago Oncotherm patented a
pioneering knowledge about the tumor-vaccination which completes the molecular biology knowledge and the

integrative medicine approach based on immuno-stimulation effects.

There is a new method emerging: oncothermia. The careful, patented control of physiology of the skin at the treated
volume makes it possible to pump the highest available energy through the epidermis without toxicity. This makes
it possible to use the precisely matched and measured energy as control parameter. The new technology focuses
the energy selectively to nano-range of the membrane of malignant cells [2]. The main medical advantages of
the method together with the effective selection and distortion of the malignant cells are the blocking of their
dissemination as well as promoting the bystander (abscopal) effect acting on far distant metastases by immune

stimulation induced by oncothermia local treatment. Numerous clinically proven results are published.

Conclusion: Oncothermia applies synergy of the bioelectromagnetism with the fractal physiology. It is a vivid
way solving the old-problems in hyperthermic oncology: it is a controlled, reproducible and reliable treatment.
Oncothermia treatment induces massive cell death leading to immunogenic cell-death which is the basis of
patented tumor-vaccination.References:[1] West B.J. (2007) Where medicine went wrong: Rediscovering the path to
complexity, World Scientific[2] Szasz O, Szasz A. (2014) Oncothermia - Nano-heating paradigm, J. Cancer Sci. Ther.
6:117-121
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Effect of local hypothermia combined with highly active anti-
retroviral therapy on the immunologic function of patients with AIDS

DAOKE YANG', HUI YU, YUE GU', SHENGLIN MA
'THE FIRST AFFILIATED HOSPITAL OF ZHENGZHOU UNIVERSITY, ZHENGZHOU, CHINA

Since CD4" T cells play pivotal roles in maintaining the cellular immunity and humoral immunity, the decrease of
their population and compromise of their function is the main cause of human immunodeficiency. Hyperthermia has
been combined with radiotherapy and chemotherapy to treat cancer by not only augmenting combined therapies,
but also boosting the immunity in patients. We reason that hyperthermia may also be used to treat acquired
immunodeficiency syndrome (AIDS) patients by improving immunity. The main goal of this study is to evaluate
the effect of local hyperthermia combined with highly active anti-retroviral therapy (HAART) on the immunologic
function of patients with AIDS. We selected 16 AIDS patients, and treated them with either HAART alone (8
patients) or combined with local hyperthermia on thymus (8 patients). In the HAART group, patients underwent
anti-retroviral therapy for three months. Patients in combination group were treated by microwave hyperthermia
at 40.5-41.5 degree Celsius for 40 minutes after the HAART, twice per week for three months. Venous blood was
obtained before the first treatment and after the last treatment. Lymphocyte transformation index was examined
by 3H-TdR method, and CD3", CD4", CD8", CD4"/CDS8'T cells were assayed by flow cytometry. We found that the
lymphocyte transformation index after combination treatment was significantly increased. The numbers of CD3",
CD4" T cells and CD4"/CDS8" after treatment in both groups were higher than those before treatment, and the
combination group after treatment has higher CD3", CD4" T cell numbers and CD4'/CD8" than HAART alone group
after treatment. On the other hand, the CD8" T cells number after treatment was lower than that before treatment,
but there was no statistically significant difference. Our study provided evidence that local hyperthermia combined
with HAART can improve AIDS patients T lymphocyte immunologic function, which may help the treatment of
AIDS.
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Enhancement of heat sensitivity by depression of homologous
recombination repair

Atsuhisa Kajiharal, Yosuke Nakagawa, Akihisa Takahashi, Tadaaki Kirita, Takeo Ohnishi
IDepmtmmt of Dentistry and Oral Surgery, Heisei Memorial Hospital, Nara, Japan

Background: We have reported that heat as well as ionizing radiation induces DNA double-strand breaks (DSBs).
Mammalian cells are well known to possess main two pathways for DSBs, namely homologous recombination (HR)
and non-homologous end joining (NHEJ). We investigated the possibility that the inhibition of HR repair or NHEJ

repair enhances the heat sensitivity in cancer cells.

Methods: To analyze heat sensitivity at 44°C by colony-forming assay in mammalian cultured system, we used non-
cancer cells of Chinese hamster (CH) lung fibroblast cell lines and human tongue squamous cell carcinoma SAS

cells with different capacities in DNA repair.

Results: There was no difference in the heat sensitivities of Ku80 defective cells and the parental cells in CH cells.
However, BRCA2-mutated CH cells were sensitive to heat as compared with the parental wild-type cells. In SAS
cells, BRCAZ2-siRNA transfected cells were more sensitive to heat than the negative control-siRNA transfected
cells. By Hoechst33342-staining analysis, apoptotic bodies were increased more efficiently in the BRCA2-siRNA
transfected cells than the negative control-siRNA transfected cells at 48 h after heat treatment at 44°C for 20 min.
In CH cells, a G2/M phase arrest was observed in the parental cells, but not in BRCA2-mutated cells at 12 h after
heat treatment. We measured DSB-recognizing YH2AX positive foci by flow cytometry. DSBs were decreased to
85.2% at 18 h in the parental cells as compared with them at 0.5 h after heat treatment. In contrast, the amounts
of DSBs were not decreased at all in the BRCA2-mutated CH cells. In immunocytochemical staining for Rad51

following heat treatment, the foci were detected at maximum about at 4 h in the parental cells.

Conclusion: These results suggest that heat induces DSBs and they are repaired by HR but not NHEJ.
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Hyperthermia enhances the therapeutic efficacy of cetuximab
in human oral squamous cell carcinoma

Tomohiro lisaka, Hideyuki Nakashima, Mitomu Kioi, Makiko Okubo, Kei Sugiura,
Itaru Sato, Masaki lida, Shogo Murata, Kenji Mitsudo, Iwai Tohnai
Department of Oral and Maxillofacial Surgery, Yokohama City University Graduate School of Medicine, Yokohama, Japan

Background: The epidermal growth factor receptor (EGFR) signaling pathway is commonly activated in head and
neck squamous cell carcinoma (HNSCC) and represents a validated target for therapy. Cetuximab, an antibody
directed against the EGFR, is an effective clinical therapy for patients with HNSCC. Despite great clinical promise,
however, only 13% of patients respond to cetuximab when used as a single agent. Hyperthermia is often utilized
together with chemotherapy and radiation as the increase in blood flow in tumor tissue results in increasing
treatment efficacy. Our objective is whether hyperthermia treatment of oral squamous cell carcinoma (OSCC)
can modulate the expression and activation of EGFR and increase their sensitivity to cetuximab, especially in

cetuximab-resistant cells.

Methods: OSCC cell lines, OSC-19 and HSC-3 cells were heated with 43°C for 1 hour. The proliferation of heated
OSCC cells was observed by MTT assay. Then, the expression levels of total EGFR and phosphorylation of EGFR

were analyzed by western blot. Cytotoxic activity of cetuximab was evaluated by protein synthesis inhibition assay.

Results: The proliferation of heat-stressed OSCC cells showed growth inhibition compared to control cells. The
expression level of total EGFR was gradually increased and phosphorylation of EGFR was up-regulated after
heating of OSC-19 cells. Protein synthesis inhibition assay with cetuximab showed that heat-stressed OSCC cells
decreased the number of IC50 compared to that of without heated OSCC cells.

Conclusion: These data suggest that hyperthermia of human OSCC sensitize to cetuximab most likely by up-
regulating the expression and activating of EGFR. Now we are studying to understand the biological mechanisms
which are directly involved in OSCC cells to hyperthermia. Such understanding is more useful to enhance the

efficacy of therapeutic regimens of cetuximab involving hyperthermia.
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Cytoreductive surgery with hyperthermic intraperitoneal
chemotherapy: a case report.

Masato Okigami
Department of Gastrointestinal and Pediatric Surgery, Mie University Graduate School of Medicine, Japan

Generally, peritoneal dissemination of gastrointestinal cancer has a poor prognosis, and most patients with
advanced stages have undergone palliative procedures or had no surgical resection. To resolve the problem,
the package combining complete cytoreductive surgery (CRS) plus hyperthermic intraoperative peritoneal
chemotherapy (HIPEC) could be done safely, leading to improvement of prognosis in Western countries and
few institutions in Japan. We describe our first case of a 46-year-old man who underwent CRS plus HIPEC for
peritoneal dissemination from rectal cancer. The patient underwent neoadjuvant chemoradiotherapy followed
by abdominoperineal resection for locally advanced rectal cancer. Although he received CapeOX as an adjuvant
chemotherapy, 6 months after the first operation, pelvic dissemination was detected by CT. Standard chemotherapy
including FOLFIRI with or without bevacizumab, cetuximab, and panitumumab. However, all of the systemic
chemotherapy had no effects, and follow-up CT revealed progressive disease. Therefore, CRS plus HIPEC
were indicated. After cytoreductive surgery for pelvic pelvic dissemination, the peritoneal cavity was lavaged
with more than 10,000 ml of saline. Then, HIPEC was performed with cisplatin, mitomycin C and etoposide as
chemotherapeutic agents. Operative time was 472min (HIPEC — 50min), and blood loss was 1272g. He underwent
intensive care management for 3 days after CRS plus HIPEC. On POD2, he had gradel renal dysfunction and
gradel liver dysfunction, but had been improved. By doing carefully, we have successfully introduced CRS and
HIPEC. In the future, we go through the accumulation of cases, and hope that it would be indispensable tools in our

oncological strategy.
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Definitive radiotherapy plus regional hyperthermia for high-risk and
very high-risk prostate carcinoma: Thermal parameters correlated
with biochemical relapse-free survival

Takayuki Ohguril, Shinsaku Yamaguchi, Hajime Imada, Katsuya Yahara', Hiroyuki Narisada,
Shin Ota, Kyosuke Tomura', Issei Ueda', Naohiro Fujimoto, Yukunori Korogi1

lDepartment of Radiology, University of Occupational and Environmental Health, Japan

Purpose: Previous phase I/II clinical trials have confirmed that radiotherapy (RT) in combination with regional
hyperthermia (HT) is promising and feasible without severe toxicity in patients with prostate cancer. We added
deep regional HT to RT in order to enhance the effects of RT in patients with high-risk or very high-risk prostate
cancer, and hypothesized the positive relationships between the clinical outcomes and thermal parameters. The
purpose of this study was to assess the efficacy of definitive RT plus regional HT and investigate the potential

contribution of HT to clinical outcomes in patients with prostate carcinoma.

Methods and Materials: According to our institution's treatment protocol, regional HT was combined with definitive
RT to improve the clinical outcomes in selected patients with high-risk or very high-risk prostate cancer. Eighty-two
patients treated with RT plus HT and 64 patients treated with RT alone were retrospectively analyzed. For HT, the
median number of heating sessions was five. All patients also received androgen deprivation therapy prior to RT.
Efficacy and prognostic factors, including thermal parameters, for biochemical disease-free survival (bDFS) were

analyzed.

Results: The median follow-up duration was 61 months. The 5-year bDFS rate in 82 patients treated with RT
plus HT was 78%, while that in 64 patients treated with RT alone was 72%; however, the differences were not
significant. Among 75 patients treated with RT plus HT with intra-rectal temperature measurements, a T stage
of T1-2, membership in the high-risk group and higher thermal parameters (%T>=41.5 degrees, Tave, Tmin and
Tmax) were significant prognostic factors for bDFS in the univariate analyses. According to the multivariate
analyses, a higher thermal parameter of %T>=41.5 degrees and T stage of T1-2 were significant prognostic factors.
The 5-year bDFS rates for the 31 patients with a higher %T>=41.5 degrees and 64 patients treated with RT alone
were significantly different (p=0.003), whereas those for the 44 patients with a lower %T>=41.5 degrees and 64

patients treated with RT alone were not.

Conclusions: The addition of regional HT with higher thermal parameters to definitive RT may improve the bDFS
in patients with high-risk or very high-risk prostate cancer. The importance of selection of treatable patients with

higher thermal parameters is also indicated.
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Peritoneal perfusion of rAd-p53 combined with thermo-chemotherapy for
peritoneal carcinomatosis model of advanced cancer (a report of forty-one cases)

Yong-heng Li
Department of Radiotherapy, Peking University Cancer Hospital, Beijing 100036, China

Objective: To evaluate the safety and efficacy of peritoneal perfusion of rAd-p53 combined with thermo-

chemotherapy for peritoneal carcinomatosis model of advanced cancer.

Patient and Methods: Between November 2002 and July 2011, a total of 41 patients with peritoneal carcinomatosis
of advanced cancer were enrolled in the study. All the patients were received intraperitoneal perfusion of rAd-p53
(Gendicine) at a dose of 1 x 1012 virus particles, diluted in 1500 ml normal saline, through intraperitoneal catheter,
once a week for 8 weeks. 48 hours later, cisplatin (DDP) 40~50 mg and 5-FU500~1000 mg, diluted in 1500 ml
normal saline, was intraperitoneally infused before hyperthermia at 41~42°C using a 41MHz radiofrequency

machine for abdominal cavity heating for 1 hour

Results: Of 41 patients, CR 3 case, PR 20 cases, SD 14 cases, PD 4 cases. Response (including CR, PR) rate was
56.1%, Clinical benefit (including CR, PR, SD) rate was 75.6%. 5 cases received operation later, and the tumor were
completely removed. One year overall survival rate (OS) was 72.5%, two year OS was 42.5%, three yeas OS was

16.2%.
Conclusion: Peritoneal carcinomatosis model of advanced cancer treated by rAd-p53 via peritoneal perfusion

combined with thermo- chemotherapy showed encouraging benefit on survival with excellent tolerance. Most

patients’ disease were under control. What’s more, a few got a chance of radical surgery after treatment.
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Effect of Hyperthermic Intraperitoneal Perfusion Chemotherapy
in Combination with Intravenous Chemotherapy as Postoperative
Adjuvant Therapy for Advanced Gastric Cancer

Zhibing W, Shenglin Ma', Saisai ]ingz, Qinghua Dengz, Zhishuang Zhengz, Kan W,
Juan Li’, Sumei Chen’, Rongjun Tangz, Xiadong Li'

'Center of Hyperthermia Oncology, Nanjing Medical University Affiliated Hangzhou Hospital (Hangzhou First People's Hospital),
Hangzhou Cancer Hospital, Hangzhou, China

Background/Aims: The aim of our study is to evaluate the preliminary efficacy and side effects of paclitaxel,
5-fluorouracil and leucovorin intravenous chemotherapy in combination with cisplatin hyperthermic intraperitoneal
perfusion chemotherapy (HIPEC) as postoperative adjuvant therapy for patients of locally advanced gastric cancer

(GC) who was at high risk for recurrence after curative resection in our center.

Methodology: 41 GC patients who underwent radical gastrectomy with D2 lymphadenectomy were enrolled in the
study. All patients received paclitaxel 135mg/m” on day 1, 5-FU 500mg/m” on days 1-5, LV 200mg/m* on days 1-5
intravenous chemotherapy and cisplatin 75mg/m® on day 5 HIPEC one month after surgery. It was repeated at 3

weeks interval and administered at least two cycles.

Results: A total of 181 cycles of chemotherapy were administered (median, 4 cycles). The median disease free
survival time (DFS) of patients was 40.8 months. The median overall survival time (OS) was 48.0 months. The
one-year, two-year and three year recurrence rate was 14.6%, 26.8% and 46.3% respectively. The main relapse
patterns were remnant GC and metastases of retroperitoneal lymph nodes. The mobidity of grade 3 and 4 toxicities
of myelosuppression, nausea/vomiting were less than ten percent. The side effects of grade 1 and 2 of hematologic
toxicity, nausea and vomiting, abnormal function of liver, kidney or cardiac, fatigue and neurotoxicity were well

tolerated.

Conclusions: Cisplatin HIPEC combined with paclitaxel, 5FU and LV intravenous chemotherapy regimen could
improve the survival rate and decrease the postoperative recurrence of locally advanced GC. The side effects were

slight with good tolerability.

Key words: gastric cancer, heat, regional hyperthermia, antineoplastic agents, cisplatin, hyperthermic intraperitoneal

perfusion chemotherapy
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Seven cases of pancreatic cancer treated with chemo proton
beam therapy and hyperthermia

Takashi Saito, Nobuyoshi Fukumitsu, Masashi Mizumoto, Keiko Murofushi, Kayoko Ohnishi,

Teruhito Aihara, Hitoshi Ishikawa, Toshiyuki Okumura, Koji Tsuboi, Hideyuki Sakurai
Department of Radiation Oncology, University of Tsukuba Hospital, Ibaraki, Japan

Introduction: Pancreatic cancer is a representative refractory cancer. Although surgery is the only curative
treatment method, the patients who are eligible to the surgery is less than expected. Many pancreatic cancer
patients are obliged to receive chemotherapy or chemo radiotherapy. However, treatment outcome of chemo
radiotherapy is not satisfactory, thus various treatment protocol has been conducted with chemo radiotherapy.
Hyperthermia is one of them. The hyperthermia has a feature to kill the cancer cells which are radio-resistant.
We have used hyperthermia to the pancreatic cancer patients since 2011. We reviewed the treatment outcome of
inoperable loco-regional pancreatic cancer patients who were treated using hyperthermia concurrently with chemo

proton beam therapy in our institute.

Materials and Methods: A total of 7 cases of pancreatic cancer patients treated in the Proton Medical Research
Center, University of Tsukuba since 2011 to 2013 were investigated (men 2, women 5, age: 59-66). Inoperable loco-
regional pancreatic cancer patients were retrospectively reviewed and patients who had distant metastasis were
excluded. Clinical stage was Stage IIB: 1, III: 6. Total proton beam irradiation dose was 50-67.5 (median 50) GyE.
All patients received chemotherapy using gemcitabine. Moreover, all patients received hyperthermia once a week.

We investigated survival and local control of those patients.

Results: A total of 4 patients are alive and remaining 3 patients are dead at June, 2014. The longest survival period
was 15.8 months after onset of pancreatic cancer at present. No patient observed local recurrence so far. Hepatic
metastasis was observed in 1 patient. Moreover, one patient whose tumor markers increase without evidence of

recurrence or metastasis in conventional imaging was existed.

Conclusions: Although definite conclusion is not stated for the small number of patients, local lesions were well
controlled, and survival period was comparable with that of the latest chemo radiotherapy. We plan to continue
hyperthermia concurrently with chemo proton beam therapy to the inoperable loco-regional pancreatic cancer

patients and investigate the treatment outcome with more number of patients.
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A case of long-term survival after intrathoracic perfusion hyperthermo-
chemotherapy for pleural dissemination of non-small cell lung cancer

Akitoshi Okada, Masato Sasaki, Tae Mizunaga, Kayo Sakon, Takeshi Ikeda, Sawaka Tanabe,

Atsushi Takamori, Narihisa Yamada, Takaaki Koshiji
Second Department of Surgery, Faculty of Medical Sciences, University of Fukui, Fukui, Japan

A 79-year-old female patient was admitted to our hospital when she was 69-year-old. She was diagnosed as primary
lung adenocarcinoma of left lower lobe, by bronchial lavage cytology. And, because of malignant pleural effusion,
she was diagnosed as ¢cT4NOMO stage IIIA (NCI 5th edition). We performed left lower lobectomy, lymph node
dissection and an intrathoracic perfusion hyperthermo-chemotherapy (IPHC) with 120mg of cisplatin and 4000ml
of hot saline. Recognizing the progress after the operation, She received several courses of chemotherapy (gefitinib,
carboplatin with pacritaxel, carboplatin with gemsitabine, cisplatin with docetaxel, second course of gefitinib and
pemetrexed). The state of her illness was kept a stable disease for 7 years. But now her disease is progressed, she
is received palliative therapy in our hospital. It is recognized that, even for with positive pleural lavage cytology,
prognosis of lung cancer is poor. She had pleural disseminations in her left pleural cavity. Now, she has multiple
pulmonary metastases, multiple brain metastases and multiple bone metastases, but never found a recurrence of

left pleural cavity during her history. This is because we could make a good local control of pleural cavity by IPHC.

122  The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



“Thermal Medicine: The Key Modality of Cancer Therapy”

September 6 (Sat.) 09:00-12:14 Room 2
GSE30 Poster / Short -Oral Presentation

The Outcomes of Oncothermia with Chemotherapy for Far
Advanced Lung Cancer

Doo Yun Lee’, Joon Suk Park’, Chang Young Lim', Gun Lee', Eun Seoul Byunl,

Seung Ju Choi', Seok Jin Haam®, Sung Soo Lee’

' Department of Thoracic and Cardiovascular Surgery, CHA Bundang Medical Center, College of Medicine, CHA University, Korea,
’Cha Medical Center, leader of Thoracic and Cardiovascular Surgery Department, Korea

Nowadays, most oncologists face the challenge of ideal therapies without side-effects for cancer treatment.
Conventional Hyperthermia can not achieve curative higher temperature in deep-seated tumors. Oncothermia
can raise temperature and changing pH environment around the tumor. Combination of oncothermia with
chemotherapy may enhance chemo-sensitivity, induce higher drug concentration around and inside the tumor,
resulting tumor destruction. We report the outcomes of treatment by oncothermia with chemotherapy for 3 far

advanced lung cancer in CHA Bundang Medical Center and Gangnam Severace Hospital.
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Clinical evaluation of thermochemoradiotherapy using retrograde
superselective intra-arterial infusion for advanced oral squamous
cell carcinoma with cervical lymph node metastases

Masaki lida, Kenji Mitsudo, Toshiyuki Koizumi, Hideyuki Nakashima, Toshinori Iwai,
Senri Oguri, Mitomu Kioi, Makoto Hirota, Iwai Tohnai

Department of Oral and Maxillofacial Surgery, Yokohama City University Graduate School of Medicine, Japan

Background:

For patients with locally advanced oral squamous cell carcinoma, surgery is the standard treatment and is thought
to be the most effective curative therapy. Extended surgery causes loss of oral function, including swallowing and
speech, and reduces patient's quality of life. To preserve organ function, retrograde superselective intra-arterial
chemotherapy and daily concurrent radiotherapy is applied for patients with advanced oral cancer. However,
patients of oral cancer with bulky or multiple cervical lymph node metastases have a poor prognosis. Our strategy
for patients with cervical lymph node metastases is to use the thermochemoradiotherapy using superselective
intra-arterial infusion via the superficial temporal and occipital arteries. This study was to evaluate the therapeutic

results and histopathological effects of thermochemoradiotherapy.

Patients and Methods:

Seventeen patients with cervical lymph node metastases of oral squamous cell carcinoma underwent
thermochemoradiotherapy using retrograde superselective intra-arterial infusion with docetaxel and cisplatin.
Treatment consisted of hyperthermia (3-8 sessions), superselective intra-arterial infusions (docetaxel, total 40-
60 mg/m®, cisplatin, total 100-150 mg/m? and daily concurrent radiotherapy (total 60Gy) for 6 weeks. After intra-
arterial chemoradiotherapy, primary site CR was achieved in all cases. Radical neck dissection was performed 5-8

weeks after the end of treatment.

Results:

In 11 of those 17 patients, hyperthermia-targeted metastatic lymph nodes were diagnosed as pathological complete
response (64.7%). In the remaining 6 patients, pathological diagnoses were partial response (35.2%). During follow-
up, 13 patients were alive without disease, 3 patients died due to pulmonary metastasis and 1 patients died due
to noncancer-related cause. Overall survival and locoregional control rates (range, 6-75 months) were 76.4% and

93.3%, respectively.

Conclusion:
Thermochemoradiotherapy using retrograde superselective intra-arterial infusion provided good survival and

locoregional control rates in advanced oral cancer.
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Thermochemoradiotherapy using superselective intra-arterial
infusion for N3 cervical lymph node metastases of tongue
squamous cell cancer

Kenji Mitsudo', Hiroaki Nishiguchil, Noriyuki Yamamoto, Iwai Tohnai'
' Department of Oral and Maxillofacial Surgery, Yokohama City University Graduate School of Medicine, Yokohama, Japan

Oral cancer patients with cervical lymph node metastases are particularly difficult to treat, especially when
cervical lymph node metastases exceed 6 cm (N3), and have a poor prognosis. A case of tongue carcinoma with N3
cervical lymph node metastases treated with thermochemoradiotherapy using superselective infusion is reported.
An 80-year-old woman was diagnosed with squamous cell carcinoma of the tongue (T4aN3MO). The patient rejected
radical surgery, definitive thermochemoradiotherapy using superselective intra-arterial infusion was planned. The
target arteries for the primary focus and cervical lymph node metastases were the lingual, facial, superior thyroid,
and transverse cervical arteries, both the superficial temporal artery and transfemoral artery with Seldinger
method were approached for superselective intra-arterial infusion. The patient was treated with a combination
of radiotherapy (2 Gy/day, total 60 Gy), superselective intra-arterial chemotherapy (docetaxel, total 124 mg;
cisplatin, total 135 mg), and four sessions of hyperthermia for cervical lymph node metastases. Hyperthermia was
administered for 50 min within 30 min after each session of chemoradiotherapy using a radiofrequency capacitive
heating device. Grade 3 neutropenia, oral mucositis, and dermatitis associated with treatment were observed
following therapy. Both primary tumor and N3 neck disease responded well and 18-fluorodeoxyglucose uptake
on positron emission tomography-computed tomography in both sites disappeared after treatment. The patient
has shown no clinical or radiological evidence of local recurrence or distant metastasis 7 years after treatment.
This method of chemoradiotherapy using superselective infusion combined with hyperthermia seems a promising

modality for patients with N3 cervical lymph node metastases of oral cancer.
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Successful Treatment of N3 Cervical Lymph Node Recurrence from
Oropharyngeal Cancer with Thermochemoradiotherapy: A case report

Yuta Sekino', Kayoko Ohnishi', Takashi Saito', Teruhito Aihara’, Kenji Yamagata, Masashi Mizumoto',
Nobuyoshi Fukumitsu', Hitoshi Ishikawa', Toshiyuki Okumura', Hideyuki Sakurai'
! Department of Radiation Oncology, University of Tsukuba, Japan

It is generally hard to treat N3 cervical lymph node metastases from the head and neck cancers without neck
dissection. Because we experienced a case of N3 lymph node recurrence from squamous cell carcinoma of the
oropharynx, who achieved complete remission with thermochemoradiotherapy, we present the clinical course of this
case.

A 65-year-old woman was diagnosed as having squamous cell carcinoma of the soft palate (cT2NOMO) and treated
with surgery without neck dissection. Eight years after the surgery, a lymph node appeared in the left neck. Fine
needle aspiration biopsy was performed, and cytology specimen confirmed the squamous cell carcinoma diagnosis.
Because there was no evidence of primary tumor in the head and neck after physical and radiological examinations
including computed tomography, magnetic resonance imaging (MRI), and "*F-fluorodeoxyglucose positron emission
tomography, she was diagnosed as having cervical lymph node recurrence from squamous cell carcinoma of the
soft palate (®TxN3MO). The maximum diameter of the recurrent lymph node was 61 mm with central necrosis. She
was considered not a candidate for neck dissection because the lymph node involved the carotid artery. Thus, she
was treated with a combination of chemoradiotherapy and hyperthermia. Radiotherapy was delivered to the left
neck with 6-MV X-rays using linear accerelator. A dose of 2.0 Gy per fraction, 5 times per week, for a total dose
of 70.0 Gy was prescribed. Hyperthemia was given once or twice a week using a Thermotron RF-8, and applied
for approximately 40 minutes to achieve a temperature of over 42 degree Celsius in the tumor. A total of 9 times
of hyperthermia was performed during radiotherapy. Two courses of concurrent chemotherapy with cisplatin,
5-fluorouracil, and leukocovorin were also performed. Although Grade 3 acute dermatitis and mucositis were
observed, radiotherapy was completed without interruption. The lymph nodes in the left neck were gradually
decreasing in size during the treatment. MRI was done 9 months after the treatment and showed no residual lymph
nodes in the left neck. After 11 months, she was alive with no evidence of disease.

A combination of chemoradiotherapy and hyperthermia is considered to be an effective treatment option in cases of

huge tumors with necrosis, which are generally resistant to radiotherapy.
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Preoperative thermochemoradiotherapy using retrograde
superselective intra-arterial infusion for locally advanced oral
cancer with cervical lymph node metastases.

Toshiyuki Koizumi, Kenji Mitsudo, Masaki lida, Hideyuki Nakashima, Toshinori Iwai,
Senri Oguri, Mitomu Kioi, Makoto Hirota, Iwai Tohnai
Department of Oral and Maxillofacial Surgery, Yokohama City University Graduate School of Medicine, Yokohama, Japan

Background:
This study was to evaluate the therapeutic results and histopathological effects of treatment with preoperative
thermochemoradiotherapy using superselective intra-arterial infusion via superficial temporal and occipital arteries

for cervical lymph node metastases of advanced oral cancer.

Patients and Methods:

Eight patients with cervical lymph node metastases of oral squamous cell carcinoma underwent
thermochemoradiotherapy using superselective intra-arterial infusion with docetaxel and cisplatin as preoperative
therapy. Treatment consisted of hyperthermia (3-8 sessions), superselective intra-arterial infusions (docetaxel,
total 40-50 mg/m”®, cisplatin, total 100-125 mg/m®) and daily concurrent radiotherapy (total 40-50 Gy) for 4-5
weeks. All patients underwent radical surgeries both primary lesion and neck disease in 5-8 weeks after the end of

thermochemoradiotherapy.

Results:

In 5 of those 8 patients, hyperthermia-targeted metastatic lymph nodes were diagnosed as pathological CR
(62.5%). In the remaining 3 patients, pathological diagnoses were partial response (PR) (37.5%). During follow-
up, 4 patients were alive without disease, 1 patient was alive with regional relapse and 3 patients died due to
pulmonary metastasis. Overall survival and locoregional control rates (range, 7-75 months) were 62.5% and 87.5%,

respectively.
Conclusion:

Preoperative thermochemoradiotherapy using intra-arterial infusion provided good survival and locoregional

control rates in advanced oral cancer.
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Locally advanced unresected uterine leiomyosarcoma
with triple;modality treatment combining radiotherapy,
chemotherapy and hyperthermia

Akiko Shinagawa, Aya Shirafuji, Tetsuji Kurokawa, Yoshio Yoshida
The Department of Obstetrics and Gynecology, University of Fukui, Fukui, Japan

Advanced uterine leiomyosarcoma (LMS), though rare, is an extremely aggressive disease. In a patient with
advanced and unresected uterine LMS, although no consensus exists on the efficacy of treatment, multidisciplinary
therapy is the best option. A 41 year old woman was performed laparotomy due to huge her uterine tumor.
Laparotomy revealed a huge tumor that had extended pelvic wall, outside the pelvis and invaded colon. Large
tumors were residuals in the pelvis after suboptimal debulking surgery. After surgery, she was treated adjuvant
radiotherapy, to be followed by chemotherapy with regional whole pelvis hyperthermia (HT). A CT scan showed
stable disease (SD) before and after combination treatment. While the patient was being treated for grade 3/4
burns and subcutaneous fatty necrosis, she developed multiorgan failure. And she died. In the present case report,
we outline the potential for the treatment of combination with chemotherapy, HT, and radiotherapy. An effective
protocol needs to be explored for the administration of chemotherapy, HT, and radiotherapy in patients with

advanced unresected LMS.
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Conversion of chemo-sensitivity by adding electro-
hyperthermiain recurrent endometrial cancer: A Case Report

Yun Hwan Kim, Woong Ju, Seung Cheol Kim
Department of Obstetrics and Gynecology, Fwha Womans University Mokdong Hospital, Korea

Modulated electro-hyperthermia is an emerging complementary treatment option for refractory solid tumor.
Early experience suggests that it may have advantages over conventional hyperthermia with exceeding efficacy,
and less complication. Herein, we describe a case of chemo-resistant, recurrent endometrial cancer patient; a
successful conversion of chemo-sensitivity by the combination of electro-hyperthermia. On the way of chemotherapy
for relapsed endometrial cancer, elevation of CA-125 marker frequently means chemo-resistance of the tumor.
In this case, we observed sudden decrease of tumor marker during refractory chemotherapy by adding electro-
hyperthermia. The gross lesion was finally disappeared completely on CT scan and PET imaging, and the serum
CA-125 marker was also normalized and maintained. Adding electro-hyperthermia could be a good treatment

option even for the chemo-resistant endometrial cancer by converting chemo-sensitivity.
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Clinical effectiveness of recombinant adenovirus-p53 combined
with hyperthermia in advanced soft tissue sarcoma
(a report of 30 cases)

Shao-wen Xiao

Department of Radiotherapy, Peking University Cancer Hospital, Beijing 100036, China

[Abstract] Objective To evaluate the efficacy and safety of recombinant adenovirus— p53 (rAdp53) combined with

hyperthermia in advanced soft tissue sarcoma.

Methods: From Nov.2001 to July 2011, 30 patients with advanced soft tissue sarcoma enrolled into this clinical
study on Adp53 (Gendicine) combined with hyperthermia plus or not plus radiotherapy. 29 of 30 cases were
intratumorally injected Gendicine solution, 1 case was introperitoneally infused with Gendicine solution, 1x1012 vp
(virus particle) once a week with a total 8 times usually, All cases were combined with hyperthermia, once or twice
a week for total 9 times usually. Hyperthermia were carried out at 48 hours after Gendicine treated, 29 cases were
concurrently followed by irradiation with the conventional fractionation 2Gy/f, five fractions a week to a total dose

16~70Gy /8~35f/2~8w, average 56.3+5.3Gy.

Results: Among 30 cases, the treatment achieved CR in one case (3.3%), pCR (completely resected after treatment
and no alive cell in pathologic sample) in two cases (6.6%), PR in nine cases (30.0%), SD in eighteen cases (60.0%).1-
year survival rate is 56.6% (17/30), 3-year survival rate is 10.0% (3/30), 5-year survival rate is 6.7% (2/30), SD>6
monthes in 6 cases. The actual clinical effectual rate (CR+PR+SD>6monthes) is 83.3.0% (25/30). No dose-limiting

toxicity and adverse events were noted, except transient fever after Gendicine administration.

Conclusions: The treatment with hyperthermia combined with Adp53 plus or not plus radiotherapy in advanced soft

tissue sarcoma was safe and effective.
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Effects of a shower bathing or whole body bathing on HSP70
induction of the bathing after that

Youko Itoh', Kouki Tadai', Taichi Ishizawa, Mitsuo Tsunakawa, Singo Yano
IDepartmmt of Nutrition Shubun University Faculty of Health and Nutrition, Japan

(Purpose and back ground) We have aimed at the establishment of a healthier bathing method (HSP bathing method)
using HSP70, NK-cell activity, and physical index, etc, as the indexes up to now. These indexes are significant
increase, and they are useful for the prevention of infection, the tiredness recovery, and the stress defense in daily
life though HSP70 and NK-cell activities by the HSP bathing method improve of the index in the physical index is a
little. However, the case to make the whole body bathing a shower has increased from the change in the lifestyle. In
this report, whole body bathing and shower to which a lot of people were daily doing examined the influence on the

HSP bathing done next.

(Methods) The 11 subjects were randomly allocated to group A (5days shower bathing) and B (5days whole body
bathing at 40 degrees C. for 10min), and then A and B were bathing at 40 degrees C. for 15min (HSP-test bathing).
One month later, group A and B took a bath according to mode B and A, respectively. Oral temperature was
measured before, every 5min during, and up to 30min after bathing. Since the subjects were extremely wet with
sweat during the rest period after bathing, great attention was given to prevent dehydration. HSP70, NK cells
activity and physical index and were measured before and 1 and 2 days after HSP-test bathing.Approval No. 24-3
from Ethics Committee of Shubun University Faculty of Health and Nutrition

(Results) Oral temperature of B (5days bathing) under HSP-test bathing was higher than A (5days shower). HSP-
test bathing after B increased significantly the induction of HSP 70, NK cell activity and physical index. From the
results of the questionnaire, it became clear that tiredness and muscular pain were reduced and the confusion of

feelings was controlled by continuance of whole body bathing.

(Conclusion) It may be concluded that the whole body bathing in daily life will improve mentally and physically than
shower from the results of HSP70, NK-cell activity, physical index and the questionnaire.
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Mixed Response to TS-1 and Oncothermia in a Esophageal
Cancer Patient with Lung Metastases: Case Report

Joon H Kim
Oncology Department, S-Jungang Hospital, Jeju, Korea

Introduction; Management of patients suffering from esophageal cancer with lung metastasis remains challenging
in routine clinical practice. Oncothermia has recently been applied as novel therapeutic option for metastatic or
recurrent esophageal cancer patients. We report a case of esophageal cancer patient with showing a restricted

response in the Oncothermia application field during TS-1 systemic chemotherapy.

Case report; A 57-year-old male esophageal cancer patient had received esophagectomy. Pathologic specimens
showed stage ITIA (T3N1MO) squamous cell carcinoma in the upper esophgus. After operation he received 3 times
adjuvant FP (5-FU and cisplatin) chemotherapy. Three months later after completing chemotherapy two lung
metastases were noted. Since then three times palliative docetaxel chemotherapy was applied but not showing any
response. He received three times concurrent chemo (DEF)-Oncothermia treatment in the painful left lung lesion
invading a rib. Tumor response was not observed after completing treatment. Since then he took 2 cycles TS-1
chemotherapy with Oncothermia treatment. After completing 2 cycles concurrent chemo-Oncothermia treatment,
a mixed response was noted. On the one hand left metastatic lung lesion applied Oncothermia showed decreasing
tumor size, on the other hand right lesion not applied Oncothermia revealed the increasing tumor size despite of

systemic chemotherapy.

Discussion; In some esophageal cancer patients concurrent chemo-Oncothermia treatment may become a new option

for palliation of these patients.
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Analysis of Respiratory-induced Deformation and Translation
of Liver using Branching Structure of Portal Vein Observed by
MR Imaging for HIFU

Tatsuhiko Matsumoto', Etsuko Kumamoto, Daisuke Kokuryo, Kagayaki Kuroda

! Graduate School of System Informatics, Kobe University, Kobe, Japan

[Background] High intensity focused ultrasound (HIFU) treatment of the liver requires a "lock-on" technique for
placing the focal spot at the target tissue region during respiratory-induced motion. In order to maintain sufficient
tracking accuracy, both translation and deformation of the tissue need to be detected. In this study, we analyzed
the deformation and transformation of the liver under slow breathing based on the morphological changes of the

branching structures of the portal vein obtained by MR imaging.

[Method] Multi-slice MR images were acquired in a healthy volunteer liver with Fast Imaging Employing Steady
state Acquisition (FIESTA) at 3T. Imaging conditions were as follows: TR/TE, 4.85/1.98 ms; slice thickness, 5mm;
inter-slice spacing, 0 mm; field of view, 35 x 35 cm?” spatial matrix, 512 x 512; flip angle, 90 degrees. Six slices
covering a sagittal slab of 3-cm thickness were continuously acquired during slow breathing. The images in a slab
were then linearly interpolated to have isotropic voxel data. The slabs at different time points were re-ordered
according to the diaphragm position extract from each image. Nine regions of interest (ROI) including branching
vessels in the volume were tracked using three-dimensional pattern-matching method. In the tracking method
search area were set in order to height of diaphragm. Distance between reference the center of ROI and other eight

ROIs' center were calculated for each image sets. Expansion and contraction of each ROI pair were calculated.

[Result] The expansion and contraction was 5 mm in anterior-posterior (AP) direction, 60 mm in superior-inferior
(SD), and 20 mm in left-right (LR, out-plane). The expansion in the anterior region was 5 to 6 mm larger than the
posterior region, suggesting that the organ motion is more restricted in the posterior region by the surrounding

tissues.

[Conclusion] The results demonstrated that the three-dimensional motion tracking of the liver is feasible by

observing the vessel branches with rapid MR imaging and the pattern matching techniques.
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Feasibility of Noninvasive Magnetic Resonance Thermometry
of The Knee Joint under Thermal Therapy

Atsushi Shiina', Kenji Takahashi, Jiro Nakano, Kagayaki Kuroda'
! Course of Information Science and Engineering, Graduate School of Engineering, Tokai University, Japan

POURPSE: The aim of this study was to examine feasibility of noninvasive magnetic resonance (MR) temperature

imaging of knee joint under thermally induced pain-relief therapy for osteoarthritis.

METHODS: A porcine knee joint sample ex vivo was place in lateral position and heated in a thermostatic bath.
Temperature of the bath was set from 34 to 40 °C. Actual temperature of the sample was monitored by a 4-channel
fiber optic thermometer at the suprapatellar bursa (Chl), meniscus (Ch2), muscle (Ch3) and surrounding water
(Ch4). Proton MR imaging with a fast field echo technique was performed in the saggittal slices with the following
conditions; repetition time (TR), 11.3 ms; echo time (TE), 8 ms; flip angle (FA), 15 degree; slice thickness, 5 mm;
field of view (FOV), 30 cm; and acquisition matrix, 212 x 161. After compensating the static magnetic field drift
approximated by a first order plane estimated from the phase change in the complex MR signals in the bone
marrow regions or in four olive oil tubes around the sample. Phase change induced by the water proton resonance
frequency shift in the aqueous tissues such as articular cartilage and meniscus was converted to temperature

elevation using a coefficient of -0.01 ppm/°C.

RESULTS: Temperature of the suprapatellar bursa elevated from 33.1 to 38.8 °C. That of the meniscus elevated
from 33.7 to 39.2 °C. Signal to noise ratio in the magnitude image was 34 at the articular cartilage or 20 at the

meniscus. The resultant temperature images in these tissues agreed fairly with the actual temperature elevation.

DISCUSSION: The signal to noise ratios in the cartilage and meniscus were sufficient for appreciating the thermal
shift of the water proton resonance frequency. In the present experiment setup, feasibility of noninvasive MR
thermometry was demonstrated. There are, however, several points to be examined to translate this technique
into clinical practice. First, the magnetic field compensation was not sufficient in some slices, where the field
inhomogeniety seemed to be complex due to the tissue structure in the articluar region. Second, water-fat
separation is necessary to eliminate the effect of fat signal in obtaining the phase change of water proton for
temperature quantification, or the effect of water signal in estimating the phase change of fat proton for field drift
compensation. Third, model function of the drift has to be optimized. Heating methods and motion compensation

techniques have to be investigated as well.
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Enhancement of hyperthermia-induced apoptosis by isofraxidin
in human lymphoma U937 cells

Peng Li, Qingli Zhao, Paras Jawaid, Takashi Kondo
Department of Radiological Sciences, Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama, Toyama, Japan

Previously, we have already reported that isofraxidin protected human leukemia cells from radiation-induced
apoptosis via ROS/mitochondria pathway. Based on that, we exposed U937 cells to hyperthermia (44C, 20 min)
with/without isofraxidin pre-treatment. Interestingly, we found that isofraxidin could enhance hyperthermia-
induced apoptosis in U937 cells. To demonstrate the molecular mechanism of this enhancement by isofraxidin, we
measured ROS generation, mitochondrial membrane potential (MMP), content of ATP, expressions of apoptosis-
related proteins such as caspases, HSP70, JNK, P38, and intracellular calcium levers. The results showed that the
combined treatment could enhance MMP loss, reduce superoxide generation and intracellular ATP, increase the
expressions of caspase-3, caspase-8, phospho-JNK and intracellular calcium levels. Moreover, we confirmed the role
of caspases and JNK by using zVAD-FMK (the pan caspases inhibitor) and SP10025 (the JNK inhibitor) in U937
cells. Taken together, the data elucidate that isofraxidin enhances hyperthermia-induced apoptosis via caspase/

mitochondria pathway in U937 cells.
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P53 gene therapy combined with whole body hyperthermia and
local hyperthermia

Akira Takeuchi, Takashi Takeuchi, Hidetomo Kinjo, Sachiko Kotoyori, Masakazu Shirahige,
Hiromi Hasumura

Luke Clinic, Tokyo, Japan

The p53 gene is one of the most frequently mutated genes in cancer cells. Recombinant adenovirus-p53 (rAd53)

has been approved by the State Food and Drug Administration of China (SFDA; Beijing, China). We report some

experiences the gene therapy combined with hyperthermia.

Method: rAd53 (Gendicine, Shenzhen SiBiono GeneTech) is injected to metastatic tumors of 7 advanced patients

with real time monitoring by CT. 24~72 hours after from the injection, We treat Whole body hyperthermia by
RHS7500 or local hyperthermia by RF-8.

Result: All patient show the decreasing effect of tumor marker and some patients show reduce of tumor size. Our

result supports the use of p53 gene transfer with hyperthermia as a potential treatment for advanced cancer.
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Anti-tumor and anti-invasive effects of diverse delta- and
gamma-lactones and the combined hyperthermia

Kazuki Hara, Kaede Tokuo, Kousuke Norimoto, Rina Yoneda, Ryoko Asada, Katsuhiro Kageyama
Faculty of Health Sciences, Butsuryo College of Osaka, Japan

Background: On the screening studies of new antitumor substances in perfume and musk components, we have
found diverse potent lactones which exhibited carcinostatic activity and promotive effect by hyperthermia. In the
present study, anti-tumor and anti-invasive effects of - and y-lactones in perfume components were examined by

combination with hyperthermia.

Methods: Ehrlich ascites tumor cells supplemented with a lactone were incubated for 20- or 48-hr sequent to heating
at 37°C or 42°C for 30 min. The carcinostatic effect of lactones and hyperthermia was measured by the WST-8 assey,
with diminishing mitochondrial dehydrogenase activity reflecting cell survival rate. Furthermore, the ability of
anti-tumor lactones to inhibit invasion of tumor cells into blood vessels prior to tumor metastasis was examined to

human fibrosarcoma (HT1080) cells

Results: Of the 6-lactones, 2-decen-5-olide at the low dose of 50 pM exhibited marked carcinostatic activity and of the
y-lactones, (S)-4-dodecanolide was remarkable. These carcinostatic activity is dependence on binding site of double
bonds in a lactone ring and molecular side-chain length.Invasion of human fibrosarcoma HT-1080 cells through the
reconstituted basement membrane was inhibited by some 6- and y-lactones, even at dose as low as 5-10% of those

necessary for carciniststic activity.

Conclusion: These antitumor effects were promoted by combination with hyperthermia at 42°C. Thus, 2-decen-5-

olide (§-lactone) and (S)-4-dodecanolide (y-lactones) is appear to be potent as an antitumor agent.
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Trial of treatment-standardization; similar quality of treatment
of hyperthermia by "Thermotron RF-8".

Koji Sugawaral, Hisanori Shojil, Kazuki Jinbo', Satoshi Suda', Masahiko Motegil, Kiyotaka Qosawa’,

Kyoji Ogoshi', Takeo Takahashi, Takayuki Asao, Hiroyuki Kuwano
! Hidaka Hospital, Japan

Purpose: To provide hyperthermia treatment in cancer patients based on new conception; treatment-standardization
(similar quality of treatment of hyperthermia (Neo-thermia)), we investigated the relationship between Neo-

thermia and treatment condition in cancer patients.

Materials and Methods: Total number of 106 cancer patients (65-year-old average age (31-89 years, male: female =
68:38) underwent hyperthermic treatment alone or concomitant with chemotherapy or, radiotherapy. Total of 507
eradiation by Thermotron RF-8 in December 2011 to April 2014. Cumulative output Watt/50 min., body weight
pre and post irradiation, and complications (symptoms not to increase the power output; pain, tingling sensation,
etc.) during irradiation were evaluated in patients. Thermotron RF-8 treatment was undergone once a week and
2-5 (common)-11 times depending upon patients' status. Total of 347 and 160, Neo-thermia and not Neo-thermia,

respectively were evaluated.

Results: Average irradiation output Watts of patients with and without Neo-thermia were 750.9 Watt/50 min and
691.4 watt/50 min, respectively. Decrease Body weight averages with and without Neo-thermia were 213.5 g and
188.7 g, respectively. Complications during irradiation were shown 31.7% in patients with Neo-thermia, and 47.5%
in those without Neo-thermia. Complications during irradiation decreased after Neo-thermia (no complication
occurred /5 times, 1/5, 2/5, 3/5, 4/5 and 5/5 in patients with Neo-thermia were 20.6%, 41.3%, 14.3%, 11.1%, 6.3%,
and 6.3%, respectively, and those without Neo-thermia,17.9%, 25.0%, 14.3%, 14.3%, 25.0% and 3.6%, respectively.

Conclusion: Treatment-standardization by Thermotron RF-8 could be safety underwent. In this way the contribution
of hyperthermic therapy must be evaluated. We now try to fumble higher power output treatment without

complication of RF eradiation.
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Correlation between complications induced by
[Thermotron RF-8] and physical status.

Kazuki Jinbo', Hisanori Shojil, Kouji Sugawaral, Satoshi Suda', Masahiko Motegil, Kiyotaka Qosawa’,
Kyouji Ogoshi', Takeo Takahashi, Takayuki Asao, Hiroyuki Kuwano
'Hidaka hospital, Japan

Purpose: Complications (symptoms not to increase the power output; pain, tingling sensation, etc.) are commonly
encountered during RF thermic therapy and should be discontinued treatment or should be decreased power

output. Correlations between complications induced by [Thermotron RF-8] and physical status were valuated.

Materials and Methods: Total number of 106 cancer patients (65-year-old average age (31-89 years, male: female =
68:38) underwent hyperthermic treatment alone or concomitant with chemotherapy or, radiotherapy. Total of 507
eradiation by Thermotron RF-8 in December 2011 to April 2014. Two-hundred seventy six patients received Neo-
thermia; treatment-standardization (similar quality of treatment of hyperthermia) and 126 no Neo-thermia. Among
Neo-thermal patients 80 underwent RF irradiation with [AKIMist [E] TN; dry fog humidifier (H.Ikeuchi & Co., Ltd,

Japan)] during hyperthermic treatment. Blood biochemical tests were performed once a week.

Results: In patients with Neo-thermia, significant correlation between initial output Watt when complications were
occurred, thickness of the fat of the abdominal wall, subcutaneous fat area, all fat area, BMI, abdominal girth, body
weight, offal internal organs fat area and complication first time (min.) (p<0.01), and in those without Neo-thermia,
complication first time, subcutaneous fat area, all fat area, thickness of the fat of the abdominal wall and offal
internal organs fat area (p<0.01). Patients with complications showed the decrease of Ly and the increase of the

Neutrophil.

Conclusion: The complications induced by [Thermotron RF-8] can be predicted. Patients with complications may not
receive a benefit of this treatment. We must try to fumble higher power output treatment without complications of

RF eradiation.
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Trial of prevention for complications induced during
"Thermotron RF-8" treatment.

Satoshi Suda', Hisanori Syoujil, Kouji Sugawaral, Kazuki Jinbo', Masahiko Motegil, Kiyotaka Qosawa’,
Kyouji Ogoshi', Takeo Takahashi, Takayuki Asao, Hiroyuki Kuwano
'Hidaka hospital, Japan

Purpose: Complications (symptoms not to increase the power output; pain, tingling sensation, etc.) are commonly
encountered during RF thermic therapy and should be discontinued treatment or should be decreased power
output. To prevent the complications during "Thermotron RF-8" treatment, we used "AKIMist "E" TN; dry fog
humidifier (H.Ikeuchi & Co., Ltd, Japan)" during hyperthermic treatment.

Materials and Methods: Total number of 106 cancer patients (65-year-old average age (31-89 years, male: female =
68:38) underwent hyperthermic treatment alone or concomitant with chemotherapy or, radiotherapy. Total of 507
eradiation by Thermotron RF-8 in December 2011 to April 2014. Cumulative output Watt/50 min., body weight
pre and post irradiation, and complications (symptoms not to increase the power output; pain, tingling sensation,
etc.) during irradiation were evaluated in patients. Thermotron RF-8 treatment was undergone once a week
and 2-5 (common)-11 times depending upon patients' status. Total number of 97 and 310, humidification and not
humidification, respectively were evaluated. "AKIMist "E" TN" is a non-wetting dry frog humidifier, having no large

particles, without getting anything wet.

Results: Average irradiation output Watts of patients with and without "AKIMist "E"TN" were 831.2 Watt/50 min
and 996.9 watt/50 min, respectively. Decrease Body weight averages with and without "AKIMist "E" TN" were
682.6 g and 62.3 g, respectively. Complications during irradiation were shown 50.5% in patients with "AKIMist "E"
TN", and 33.4% in those without "AKIMist "E "TN".No complication occurred /5 times, 1/5, 2/5, 3/5, 4/5 and 5/5 in
patients with "AKIMist "E" TN" were 14.3%, 14.3%, 21.4%, 28.6%, 7.1%, and 14.3%, respectively, and those without
"AKIMist "E" TN" ,20.8%, 40.3%, 13.0%, 9.1%, 13.0%, and 3.9%, respectively.

Conclusion: By using "AKIMist "E" TN" we could put out higher power output, but complications itself did not
prevent. We continue to use this method and try to decrease complications with higher output treatment, then to

evaluate whether this higher output bring good clinical results or not.

14Q The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



“Thermal Medicine: The Key Modality of Cancer Therapy”

September 6 (Sat.) 13:30-15:26 Room 2

GSJ5 Poster / Short -Oral Presentation (Japanese)

Evaluation on heating characteristics of multiple coaxial-
slot antenna as a feeding probe of metallic stent for bile duct
carcinoma

Erika Yashima, Kazuyuki Saito, Yuta Endo, Koichi Ito
Guraduate School of Engineering, Chiba University, Japan

[Introduction] In recent years, many researchers have been conducted on the medical applications of the
electromagnetic wave. In particular, microwave hyperthermia using the thermal action of the electromagnetic
wave for human body has been attracted attention. Today, placement of self-expandable metallic stents is the
standard treatment for patients suffering from bile duct obstruction. Therefore, we have been studying a microwave
intracavitary hyperthermia for bile duct carcinoma after the stent placement. In this treatment, we are supposing
to insert a flexible and thin diameter coaxial-slot antenna using an endoscope into a metallic bilialy stent. After
that, the antenna heat tumor around the stent. When this treatment is established, the bile duct carcinoma can
be treated non-invasively. However, our previous study shows that it is difficult to obtain effective heating region
along the metallic stent, because of the electromagnetic wave shield. Therefore, in this study, a new type of coaxial-
slot antenna which has multiple slots near the tip, is proposed for effective heating along the stent. Moreover, we
evaluate the heating characteristics around the stent with proposed antenna by numerical analysis and heating

experiment.

[Method] We employed the FDTD (Finite-Difference Time-Domain) method for the electromagnetic field analysis.
The analytical model consists of the multiple coaxial-slot antenna, a stent, and muscle. We calculated the SAR
(Specific Absorption Rate) distribution around the metallic stent using this analytical model, and the SAR is used as
an evaluation index of heating effect of microwave. In the heating experiment, we inserted a metallic stent and the
antenna in the muscle-equivalent phantom. In order to evaluate the validity of the analytical result, we measured

the temperature distribution around the metallic stent by an infrared camera.

[Result] As a result, we confirmed that the multiple coaxial-slot antenna is able to heat around metallic stent

extensively. Here, we found the higher SAR region along the metallic stent up to 60mm.
[Discussion] In this study, we proposed multiple coaxial-slot antenna for bile duct carcinoma. As a result of

investigations, under the stent placement, it is possible to perform effective microwave hyperthermia for bile duct

carcinoma.
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Effects of laser radiation on Hela cells using diode laser
(ADL-20)

Kouki Tadai', Youko Itoh', Keiichiro Yamada, Yoshiyuki Itoh
IDepartmmt of Nutrition Shubun University Faculty of Health and Nutrition, Japan

Purpose: There is a limit in the intracavitary irradiation of the cervical cancer at the current radiation therapy, and
the following new therapeutic instrument is needed. In hyperthermia, the heating devices using RF are used in
general, and they have problem of size (large) of device and cost (expensive). In laserthermia, if the best wavelength
is used and to determine optimal condition of radiation, a small and low-cost device is possible. Laser radiation
device (ADL-20: Asuka medical) has developed to treat intrcavity tumors like cervical cancer, by intravaginal
laser radiation heating. Because this laser radiation device in 810 nm do not absorbed in water and absorbed in
hemoglobin, it can reach laser to some depth and heat the tissues. Therefore, in order to determine whether this

device is effective for tumors, we examined the cell viability of tumor cells in vitro using colony assay method.

Method: Hela carnival cells (JCRB) were cultured with minimum essential medium (MEM) adding FBS, non
essential amino acid and penicillin streptomycin in CO, incubator under the condition of 5 % CO, at 37 degree.
Hela cells (3.0x10" cells) were cultured in 24 well plate at 2-4 days under 37 degree, 5% CO,. Laser was radiated
on a well of plate at each 37, 40, 42 43 44 and 45 degree temperature for 2hours. Laser output was 20W in all
study. The radiated cells were cultured for 1-2 weeks and analyzed by the colony assay method. Besides the non-

irradiation cells nearby radiated well were used as control, and treated similar to radiated cells.

Result: Colony viability of Hela cells was increased slightly at 37, 40 degree and not changed at 42 degree by
laser radiation. At 43, 44 and 45 degrees, survival rate of Hela cells were decreased according to the radiation

temperature.

Conclusion: By above 43 degree temperature using laser radiation, viability of Hela decreased significantly
according to the temperature. It was suggested that laser radiation by ADL-20 was effective on survival of tumor
cells. Furthermore, it is proved that the laser radiation by this device can heat up to animal tissue (pork meat) in
deep. These results on tumor cells and tissue were suggested the possibility that the laser hyperthermia using this
device was useful as a therapeutic instrument for intravaginal laser radiation heating. In addition, more details are

being examined.
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Capacitive coupling-type hyperthermia treatment method
combined with wireless energy transmission system;
Measurement of temperature with transmission power of 1 W

Kenji Shiba, Issei Hashimoto, Hiroshi Hirayama, Yudai Kato, Tokimitsu Ishibashi
Department of Applied Electronics, Tokyo University of Science, Tokyo, Japan

Introduction: We propose a hyperthermia treatment for deep and local cancer based on capacitive heating of two
electrodes implanted in the target organ. However, deep and local hyperthermia needs 1-5 W of electric power to
heat the target organ. Therefore, we also propose an energy transmission transformer that places a transmitting
coil around the body and a flexible ribbon-type receiving coil in the body. The receiving coil is connected directly
to the two electrodes, and the frequency of the input power to electrodes is not converted from the frequency of
receiving power. To investigate the validity of the proposed deep and local hyperthermia and energy transmission
system, we measured the temperature rise in an agar gel phantom and the transmission efficiency of the energy

transmission system.

Method: The implantable electrodes (ellipse-shaped) had dimensions of 32 mm X 16 mm. These two electrodes were
inserted in the center of the cylinder-shaped agar gel phantom, which was adjusted to have the conductivity of
human muscle, and had a frequency of 1 MHz. The separation distance between the two electrodes varied from 30
mm to 60 mm, and a graphite mixed gel phantom (1 cm?®, graphite: 0.56 g/cm®) was implanted in this space. In the
experiment, the input power to the electrodes was fixed at 1.1 W. The rise in temperature at the center of the two
electrodes (point A), edge of the electrodes (point B), and non-target part (i.e., 50 mm away from the electrodes) (point
C) was measured. For the wireless energy transmission, the diameter of the transmitting coil was 290 mm, and
the receiving coil was 110 mm. These coils were flexible and hollow. The output frequency was fixed at 1 MHz. The
energy transmission efficiency of the prototype energy transmission transformer was measured and analyzed using

an electromagnetic simulator.

Results: The increases in temperature at points A, B, and C were 5.5, 4.0, and 0.6 degrees Celsius, respectively,
when the two electrodes were 30 mm apart. When the distance between the two electrodes was increased to 60
mm, the temperature rise at point A was reduced to 2.1 degrees Celsius. The results showed that an AC-AC energy

transmission efficiency of 90% could be obtained.

Conclusion: The results indicate that our proposed hyperthermia method is capable of heating deep and local cancer

targets despite the lower amount of heating energy.
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Hyperthermia-induced tumor-specific T-cell immunity and its
role in the therapeutic efficacy of hyperthermia.

Ken Ando', Yoshiyuki Suzuki', Takuya Kaminuma, Noriyuki Okonogil, Yuya Yoshimoto',

Takahiro Qike', Hiro Sato', Shin-ei Noda', Takashi Nakano'
' Department of Radiation Oncology, Gunma University Graduate School of Medicine, Maebashi, Japan

Purpose: Hyperthermia is an effective modality of cancer therapy. Meanwhile, recent studies have demonstrated
the pivotal contribution of T-cell-mediated anti-tumor immunity to the anti-tumor effect of various cancer therapies
including radiotherapy and chemotherapy. Together, this study aimed to elucidate the contribution of T-cell-

mediated anti-tumor immunity in the anti-tumor effect of hyperthermia.

Methods and Materials: C57BL/6 mice received injection of its syngeneic lymphoma cell line E.G7-OVA (2.0 x 10°
cells) in the right femurs. Local hyperthermia was performed by right femur immersion in a water bath at 42°C
for one hour on day 7, followed by administration of anti-CD8 antibody, anti-CTLA-4 antibody or PBS (day 8, 11
and 14). Tumor size was measured three times a week in three dimensions. The effect of hyperthermia on tumor
growth was assessed by tumor growth delay (TGD) calculated by subtracting the day tumor volume reached 1000
mm?® in the untreated mice from that in the mice received given treatment. Survival of the mice was assessed using
median survival time (MST). On day 21, the mice were sacrificed, and the splenocytes were incubated ex vivo with
irradiated-E.G7-OVA cells, followed by enzyme-linked immunospot (ELISPOT) assay specific for IFN-y. Seven mice

were used in each experimental condition.

Results: Hyperthermia significantly prolonged TGD (2.0 + 35.3 days, p = 0.01) and MST (22.5 + 30.6 days in the
hyperthermia-treated mice and 19.0 = 2.5 days in the untreated mice, p = 0.047). Strikingly, the TGD and MST in
the hyperthermia-treated mice were mitigated by addition of anti-CD8 antibody, to the levels comparable to those
in the hyperthermia-untreated mice (TGD, -1.0 & plusmn 0.5 days; MST, 20.0 & plusmn 2.8 days), Consistently, the
TGD and MST in the hyperthermia-treated mice were prolonged but not significantly by addition of anti-CTLA-4
antibody (TGD, 5.0 & plusmn 32.3 days, p = 0.65; MST, 27.0 & plusmn 2.6 days, p = 0.92) The ELISPOT assay
showed that hyperthermia significantly increased a number of IFN-y-producing cells; the number of spots in the
hyperthermia-treated mice and the hyperthermia-untreated mice was 276.3 = 14.5 and 59.0 =+ 4.4, respectively (p <
0.001), confirming the activation of E.G7-OVA-specific T cell immunity by hyperthermia.

Conclusions: Our results indicate that tumor-specific immune responses play an important role in the therapeutic

efficacy of hyperthermia.
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Treatment of advanced castration resistant prostate cancer
with multiple metastases by regional hyperthermia under
thermosensitization with Parthenolide: A case report.

Hisaya Shiozaki, Yusuke Sasai, Hideyuki Mizoguchi, Ryuta Suzuki, Sachiko Hayashi,
Ken Koshiba, Kazue Kitahiro, Yutaka Jujo, Masanori Hatashita

Saitama Ken-oh Hospital ,Okegawa,Saitama, Japan

<Back ground> Parthenolide (PTL) has a significant thermo-enhancement effect. The purpose of this presentation
is to report our clinical experience of using PLT in regional hyperthermia (R-HT) using Thermotron-RF8 combined

with low dose chemotherapy in an advanced castration resistant prostate cancer (CRPC).

<Patient and Methods> Patient is a 70 years old male with recurrent prostate cancer who was treated by radical
prostatectomy (RP) in October, 2007 and followed by surgical castration in January, 2009 at a medical school
hospital. The recurrence of the disease was detected 11 months after RP and treated with irreadiation and
chemotherapy with dosetaxel (DCX). On his first visit to our hospital, serum PSA level elevated to 154.26 ng/ml.
His tissue diagnosis was Gleason score 4+3=7. Administration of PTH (Natsusirogiku PTL. 03, 2 tab/day) started
before R-HT (AV.1400W 2/W). The treatment was also combined with DCX (70 mg) and predonisolon (10 mg/day) for

5 days of hospitalization. The treatment was repeated every 4 weeks for 24 times up to present.
<Results> After 7 course of treatment, serum PSA dropped as lowers as 4 ng/ml and CT revealed CR of metastatic
lesions at lymph-nodes. The patient has continued to be in good physical condition with serum PSA around 1 ng/ml

since then.

<Conclusion> Though further treatment and longer follow-up is needed, the use of PTL combined with R-HT and
chemotherapy will be a potential modality for treatment of advanced CRPC.
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Retrospective Analysis of Hyperthermia Therapy in 47 case of
Unresectable Pancreatic Cancer

Yoshiyuki Yanai', Takahiro Yasoshima', Rika Fukui', Takayuki Shishido', Firi Fzoe', Yoshihiko Furuta,

Hideyuki Morosawa, Yoshiki Miya, Yumiko Sato, Motoharu Kondo
'Dept. of Surg., Shinsapporo Keiaikai Hospital, Japan

<Objectives>

Gemcitabine-based chemotherapy or chemoradiotherapy is often used to treat unresectable, advanced pancreatic
cancer. However, treatment outcomes remain unsatisfactory, and toxic effects such as vomiting and anorexia are
frequent. We evaluated the therapeutic effectiveness and adverse events of hyperthermia therapy in patients with

unresectable, advanced pancreatic cancer treated at our hospital.

<Subjects and Methods>

The study group comprised 47 patients who were given a diagnosis of unresectable, advanced pancreatic cancer
(20 with stage IVa disease and 27 with stage IVb disease) from April 2007 through April 2014 and received
hyperthermia therapy for at least 3 months. Hyperthermia therapy was performed with the use of Thermotron-RF8

once or twice per week. 33 patients concurrently received chemotherapy with gemcitabine.

<Results>

There were each of leucopenia and anemia as adverse events of grade 3. However, serious events was not observed
in other patients. After 3 months of hyperthermia therapy, the response rate (CR+PR) was 2%, but the disease
control rate (CR+PR+SD) was 85.1%. Survival from the time of disease onset ranged from 4 to 40 months, with a
median survival time (MST) of 17.2 months. Progression-free survival ranged from 3 to 24 months, with a mean

duration of 5.8 months.

<Conclusions>
Hyperthermia therapy has a low response rate in patients with unresectable, advanced pancreatic cancer, but
may help to maintain stable disease for a prolonged period. Hyperthermia is considered a clinically significant,

minimally invasive treatment with a low incidence of serious adverse effects.
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The effect and benefit of hyperthermia therapy combined with
chemotherapy and/or hormonal therapy for breast cancer
patients with liver metastasis.

Rika Fukui', Yoshiyuki Yanai', Takahiro Yasoshima', Eiri Ezoe', Takayuki Shishido',

Hideyujki Morosawa, Yoshiki Miya, Yoshihiko Furuta, Motoharu Kondoh
IDepartment of General Surgery, Shinsapporo Keiaikai Hospital, Sapporo, Japan

Background: Liver metastasis is one of the life-threatening factors for the breast cancer patients. Although there are
a number of anticancer drugs for the treatment of breast cancer, the effect of them have limitations. We evaluate
the efficacy and tolerability of mild hyperthermia therapy combined with chemotherapy and/or hormonal therapy

for patients who have liver metastasis of breast cancer.

Objectives: We evaluated 12 patients who had diagnosed liver metastasis of breast cancer. They ware underwent
weekly hyperthermia therapy combined chemotherapy and/or hormonal therapy more than 3 months duration in

our institute.

Result: The duration of the therapy ranges 3 to 48 months and no severe adverse effects have occurred. Survival
time after liver metastasis ranges 12-61 months (median 24 months). Six patients achieved 3 months or more

progression free survival time. Three years survival rate after liver metastasis is 40.4%.
Conclusion: Hyperthermia therapy combined with chemotherapy and/or hormonal therapy could achieve long stable

disease for liver metastasis of breast cancer. Furthermore, hyperthermia therapy is tolerable and might maintain
the QOL of the patients.
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Treatment with hyperthermic intraperitoneal chemotherapy for
pseudomyxoma peritonei arising from appendix,
Report of 3 cases

Tsuyoshi Yamaguchi, Satoshi Murata, Sachiko Kaida, Hiroshi Yamamoto, Hiroya Akabori,
Hiroyuki Ohta, Hiromichi Sonoda, Tomoharu Shimizu, Hisanori Shiomi, Shigeyuki Naka
Department of Surgery, Shiga University of Medical Science, Shiga, Japan

Pseudomyxoma peritonei is a rare and slowly progressive tumor arising from the appendix or bowel, which spreads
throughout the peritoneal cavity and produces a large amount of mucus. We report three cases of pseudomyxoma
peritonei, in which the hyperthermic intraperitoneal chemotherapy (HIPEC) following debulking the tumor were
effective. Three patients (all female) were diagnosed as pseudomyxoma peritonei arising from appendix by CT scan
or/and MRI. All of them underwent appendectomy and debulking surgery, followed by HIPEC with a protocol based
on administration of cisplatinum 50mg/body, mitomycin C 10mg/body, and 5-FU 1000mg/body in 5 L of saline, at a
temperature of 42 to 43 degree Celsius for 60 minutes. After the treatment, there was no mortality or significant
complications associated with HIPEC. Two cases needed second HIPEC for local recurrence 4 months /2 years after
first HIPEC. Now lyear/4years/3months have passed since their first HIPEC, no recurrent lesion is found in all
cases. HIPEC following debulking surgery of pseudomyxoma peritonei arising from appendix was safe and effective

for these three cases.
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Colon cancer with peritoneal dissemination and lung
metastasis,survived for 22months received multidisciplinary
treatment:A case report

Mitsuhiro Morikawa, Takanori Goi, Kanji Katayama, Youhei Kimura, Daisuke Fujimoto,
Kenji Koneri, Makoto Murakami, Yasuo Hirono, Atsushi lida, Akio Yamaguchi
The First Department of Surgery, University of Fukui, Fukui, Japan

68-year-old female felt appetite loss and weight loss before 3 months, and consulted our hospital with abdominal
distention before a week. The diagnosis was colonic ileus caused of ascending colon cancer, peritoneal dissemination
and a lung metastasis. We performed emergency operation next day, not improve to use a long tube. Ascending
colon cancer was unresectable for abdominal wall invasion and multiple peritoneal dissemination. Ileus had
caused multiple small intestine stenosis by dissemination of mesentery, and stenosis of sigmoid colon by peritoneal
dissemination. We performed operation (partial resection of small intestine (about 2m),bypass of ileum and
transverse colon, sigmoidectomy and descending colostomy). Because of K-ras mutation and remained primary
tumor and multiple peritoneal dissemination, it was difficult to use anti-EGFR antibody, bevacizumab and CPT-
11. Therefore, we performed chemotherapy with 5 course of mFOLFOX6 regimen,after the 1st operation. After the
chemotherapy,peritoneal dissemination were disappeared,and primary tumor and a lung metastasis were reduced,
and new lesions were not appeared. Therefore,we performed right hemi-colectomy (D3), colostomy closure, and
Hyperthermic IntraPeritoneal Chemotherapy (HIPEC). Final diagnosis was ascending colon cancer, T4bN1M1
(P3, lung). She had received chemotherapy with 10 courses of mFOLFOX6 regimen after the 2nd operation. But
a lung metastasis was remained.We performed stereotactic body radiotherapy (50Gy/4fr) to the lung lesion. After
the radiotherapy,she had been received chemotherapy with Uzel/UFT regimen. She is disease-free surviving, 22
months after the 1st operation. We reported a case of ascending colon cancer with peritoneal dissemination and
a lung metastasis,surviving with disease-free after 22 months received multidisciplinary treatment(operation,
chemotherapy, HIPEC, and radiotherapy). Recently, chemotherapy and molecular-targeted drugs for colorectal
cancer were development, but peritoneal dissemination was difficult to long-term survival. But, like this case,
chemotherapy were rarely good reactive for peritoneal dissemination, we considered to present cases possible for
long-term survival by active treatment.We considered to HIPEC is effective for peritoneal dissemination from

colorectal cancer, and widen clinical choice for treatment to peritoneal dissemination.
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Two cases of rectal cancer with urinary bladder invasion
treated with chemo-hyperthermia and radiotherapy surviving
with complete response (CR)

Yuko Higuchi, Shin Ohta, Hikaru Kakishita, Ryo Kawasaki, Tomoaki Morioka,

Yoshinori Tomoda, Hiroyuki Narisada, Hajime Imada

Tobata Kyoritsu Hospital Cancer Treatment Center, Japan

Case 1: A 40 years-old generation male with an advanced rectal cancer that invaded to urinary bladder visited our
hospital in April 2013. Radiotherapy, chemotherapy (5-FU/LV), and hyperthermia was performed. Then, 8 cycles of
chemo-hyperthermia using mFOLFOX6 PR was added to this patient. Pelvic tumor showed complete response (CR).

CR condition is still being maintained up to now.

Case 2: A 70 years-old generation male with an advanced rectal cancer that invaded to urinary bladder visited
our hospital in June 2011. Chemo-hyperthermia was performed for the doubt of pulmonary metastasis. The first
regimen for chemotherapy was mFOLFOX6 and the second one was Cmab- mFOLFOX6. Near CR of the pelvic
tumor and disappearance of pulmonary metastasis was obtained by chemo-hyperthermia. Additional radiotherapy,
chemotherapy (Cmab-5-FU/LV), and hyperthermia was performed from January to March 2012. The pelvic tumor

came to CR, and it remains CR up to now.
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Chemo-hyperthermia with hyperbaric oxygen therapy for stage
IVb pancreatic cancer

Tomoaki Morioka, Hajime Imada, Hiroyuki Narisada, Yoshinori Tomoda, Shin Ohta,
Yuko Higuchi, Hikaru Kakishita, Ryo Kawasaki

Tobata Kyoritsu Hospital Cancer Treatment Center, Japan

Backgrounds: To evaluate the efficacy of systemic chemotherapy using gemcitabine plus regional hyperthermia and

hyperbaric oxygen treatment for stage IVb pancreatic cancer.

Methods: Fourteen pancreatic cancer patients clinically diagnosed as stage IVb (mean age, 60.9; males, n = 7) were
included in this study. Of 14 cases, 6, 4 and 4 cases presented with retroperitoneal lymph node metastasis (LN),
other organ metastasis (OM) and peritonitis carcinomatosa (PC), respectively. Weekly gemcitabine was chosen
as a first line chemotherapy, and S-1 was selected as a second line. Just after chemotherapy, a combination of
hyperthermia and hyperbaric oxygen therapy was performed. Radiotherapy was performed for 7 cases with locally

abdominal tumor.

Results: Median overall survival was 13.1 months and 1 year survival rate was 47%. The median overall survival
for the LN group (19.0 months) was much longer than that for the OM group (8.1 months) or the PC group (5.7

months).
Conclusions: As for the stage IVb pancreatic cancer treatment, the systemic chemotherapy using gemcitabine

plus regional hyperthermia, hyperbaric oxygen treatment, and radiotherapy could contribute patients to prolong

survival, especially in the case of retroperitoneal lymph node metastases.
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Preliminary result of hyperthermochemoradiotherapy using
IMRT and capecitabine for advanced low-rectal cancer

Yosuke Takakusagil, Noriyuki Okonogil, Atsushi Okazaki', Masahiko Motegi, Masahiro Onishi,
Kyoji Ogoshi, Takeo Takahashi, Takayuki Asao, Hiroyuki Kuwano, Takashi Nakano

'Hidaka hospital cancer center, Gunma, Japan

[Purpose] It is reported that the preoperative chemoradiotherapy for locally advanced low-rectal cancer contributes
to the improvement of a local control rate and the anal preservation rate. In this hospital, concurrent hyperthermia
for chemoradio-sensitization is added to preoperative chemoradiotherapy. Phase I, II Clinical trial of preoperative
concurrent hyperthermochemoradiotherapy (HCRT) was started from December, 2011. We report a preliminary

result of treatment response and acute adverse events of this study.

[Subject, method] Eligible patients had previously untreated T3 or T4 locally advanced Rb-rectal cancer without
metastasis. Fifteen patients were enrolled in this study. The median follow-up time was 11.3 months (3.0-24.1
months). The median age was 58 years old (38-70 years old). Twelve were male, 3 were female. Clinical T3 was
12, and ¢T4 was 3, respectively. Lymph node metastasis, diagnosed by minimal diameter >10mm, was observed in
seven patients. Intensity modulated radiation therapy (IMRT) using Tomo Therapy was performed, by the total
dose of 50Gy/25fr., five times per week. Chemotherapy consisted of Capecitabine, 1,700 mg/m®*/day, and it was
administrated concurrently during radiation therapy. The hyperthermia using Thermotron-RF8 was given once
a week, total of 5 times. Surgery was undergone in 8-10 weeks after HCRT. We evaluated the initial treatment
response based on imaging of post HCRT and postoperative histopathological findings and evaluated the acute

adverse event using National Cancer Institute-Common Toxicity Criteria (Ver 4.0).

[Results] Planned preoperative HCRT was performed in all 15 patients. Of 15 patients, surgery was performed in 9
patients. Four patients refused the surgery, and one assessed to be inoperable. In 9 cases underwent surgery, Grade
3 pathological effect was observed in 3 patients (33%). Anal preservation was possible in 8 of 9 cases (89%). The

acute adverse events Grade 3 or more was not observed.

[Conclusion] A good pathological effect and an anal preservation rate were shown in preoperative HCRT for
advanced inferior part rectal cancer. Severe acute adverse event was not observed, preoperative HCRT was

considered to be tolerable encouraging with response rates.
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Combination therapy combining low dose chemotherapy and
regional hyperthermia for the treatment of castration-resistant
prostate carcinoma

Kosuke Ueda', Fumiko Maeda', Mayumi Ohta', Yasuhiko Ito
' Nagoya Prostate Center/ Hachiya Orthopedic Hospital, Japan

Castration-resistant and progressive prostate carcinomas are difficult to treat and therefore have a poor prognosis.
A new therapeutic modality is proposed herein which consists of combination therapy combining low dose
chemotherapy and regional hyperthermia delivered with an 8 MHz-RF. Twenty patients were enrolled from April,
2004 to December, 2013 and were treated in the Nagoya Prostate Center. These patients were all classified as
having stage D2 progressive castration resistant prostate carcinomas, and their Gleason scores ranged from 7 to 9.
Cisplatin(5 mg/body weight) or Docetaxel(5 mg/body weight was administered intravenously at weekly intervals one
hour before regional hyperthermia, and was applied for maximum of 10 cycles. Of the twenty patients evaluated,
fifteen cases were confirmed to have achieved a greater than 50% decrease in prostate specific antigen(PSA)

levels(75.0%). The regimen was well tolerated, minor general fatigue was recognized in 3 cases.
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Two cases of small cell lung cancer (SCLC) treated with
multidisciplinary treatment surviving with good disease control

Shin Ohta, Yuko Higuchi, Hikaru Kakishita, Ryo Kawasaki, Tomoaki Morioka,

Yoshinori Tomoda, Hiroyuki Narisada, Hajime Imada

Tobata Kyoritsu Hospital Cancer Treatment Center, Japan

Case 1: A 63-year-old woman with a history of 4 cycle's chemotherapy treatments for stage IV (T4N3M1la) SCLC
visited our hospital in January 2011. Radiotherapy, chemotherapy (CPT-CDDP), hyperthermia and hyperbaric
oxygen therapy was performed for thoracic tumor. Though PR was obtained, recurrence of mediastinal tumor with
right atrium invasion was found in October 2012. Thereafter, 3 times of multidisciplinary therapy were performed

and she survives with tumor-bearing up to now.

Case 2: A 70-year-old man was admitted to our hospital for treatment of stage IIIB (T4N2MO0) SCLC in January
2011. Radiotherapy, chemotherapy (CPT-CDDP), hyperthermia and hyperbaric oxygen therapy was performed. PR
was obtained and maintenance chemo-hyperthermia was performed for 15 months. Liver metastasis was found in

October 2012. Multidisciplinary therapy was performed and he survives with tumor-bearing up to now.
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Long-term outcomes of hyperthermic treatment combined
with chemotherapy for patients with residual or recurrent
esophageal cancer after definitive chemoradiotherapy

Sho Nishimura', Hiroshi Saeki', Koji Ando', Yuichiro Nakashima', Yu Imamura', Kippei Ogakil,
Kotaro Terashima, Masaru Morita, Yoshihiko Maehara'

IDepclrtment 0f Surgery and Science, Kyusyu University, Japan

Backgrounds: Definitive chemoradiotherapy (dCRT) is frequently applied for esophageal cancer. The increased use of
dCRT has resulted in increases in either residual or recurrent disease after dCRT. However, there is no established
salvage therapy for esophageal cancer after the failure of dCRT. The efficacy of chemoradiation is generally affected
by the blood flow and oxygenation in the tumor. Hyperthermic therapy can improve these conditions by heating
the lesion and is a less invasive treatment than chemotherapy, radiotherapy or surgery. We have carried out
hyperthermochemotherapy (HCT) for residual or recurrent cases after dCRT for esophageal cancer. The purpose of

this study was to elucidate the usefulness of salvage HCT for unresectable or recurrent esophageal cancer.

Method: HCT was performed for 11 patients with residual or recurrent esophageal cancer. The patients had all
received dCRT for esophageal squamous cell carcinoma between 2005 and 2009 at our institute. Seven patients had
recurrent primary tumors after dCRT for unresectable esophageal cancer, while hyperthermia was performed for
recurrent lymph node disease after dCRT in the other four patients who underwent curative esophagectomy. We
used an 8-MHz radiofrequency heating system (Thermotron RF-8, Yamamoto Vinita Co, Ltd, Osaka, Japan) for the
hyperthermic therapy with 400 - 1200 W for 50 min once or twice per week. The combined chemotherapy comprised

cisplatin/5-fluorouracil (5-FU) or an oral fluoropyrimidine (S-1).

Results: Salvage HCT was performed for 11 patients. The treatment was conducted for 2-26 cycles. HCT was
tolerated by all patients. The best responses to HCT were as follows: a complete response (CR) was achieved in
three patients and stable disease (SD) was noted in five patients. The symptoms, such as dysphasia, were improved
in the other three patients. There were no severe (NCI-CTC Grade 3 or 4) adverse events caused by hyperthermia.
One patient, who obtained a CR, is still alive, while the other 10 patients have died. The surviving patient has
maintained a good quality of life as an outpatient for 88 months after the start of HCT. The median survival time

after HCT was 12 months (3-88 months).

Conclusion: HCT is therefore considered to be a feasible and potent salvage therapy for patients with residual or

recurrent esophageal cancer after dCRT, unless salvage surgery is indicated.
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Sequential boost HCRT using IMRT after conventional 3ADCRT
for cervical esophageal squamous cell carcinoma:
Pilot experience in 6 patients.

Makoto Sakai', Makoto Sohda', Tatsuya Miyazakil, Takehiko Yokobori', Tomoaki Tamaki,
Shinei Noda, Masahiko Motegi, Takashi Nakano, Hiroyuki Kuwano'
IDepﬂrtmmt of General Surgical Science, Gunma University, Graduate School of Medicine, Japan

PURPOSE: To investigate the efficacy and safety of sequential boost hyperthermo-chemo-radiotherapy (HCRT)
using Intensity Modulated Radiation Therapy (IMRT) after conventional 3D conformal radiation therapy (3DCRT)

for cervical esophageal squamous cell carcinoma (ESCC).

PATIENTS AND METHODS: Six Patients with cervical ESCC received conventional 3D conformal radiation therapy
(3DCRT) with 40Gy and concurrent chemotherapy using DCF (docetaxel (50 mg/m® and cisplatin (60 mg/m® on
day 1 and a continuous intravenous infusion of 5-fluorouracil (600 mg/m*day) on days 1 to 5), or FP (cisplatin
(70 mg/m®) on day 1 and a continuous intravenous infusion of 5-fluorouracil (700 mg/m?*day) on days 1 to 5).
Sequentially, they received boost HCRT using IMRT and concurrent FP. Hyperthermia was performed using an
8-MHz radiofrequency (RF)-capacitive regional hyperthermia device (Thermotron RF-8) once a week for 50 minutes
in two weeks. The clinical complete response (cCR) rate for primary tumors, cCR rate for lymph node metastasis

and toxicity were investigated.

RESULTS: Characteristics of the 6 Patients were; median age, 65 years; TNM classification, T4AbN2M1LYM in one
patient, T4bN1MO in one patient, TSN2M1LYM in one patient, TSN1MO in two patients, T2N1MO in one patient.
For primary tumors, of 6 patients, 5 had a local ¢cCR for primary, 1 had a stable disease. The cCR rate for primary
tumors was 83%. For lymph node metastasis, 1 had cCR, 3 had a partial response, 1 had a stable disease and 1 had
a progressive disease. The cCR rate for lymph node metastasis was 16.7%. Grade 3 toxicity were leukopenia (66.7%),

neutropenia (50.0%), hypokalemia (16.7%).

CONCLUSIONS: Sequential boost HCRT using IMRT after conventional 3DCRT is well tolerated and has the

potential to improve the rates of locoregional control in patients with cervical ESCC.
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Re-irradiation with hyperthermia in patients with recurrent tumor

Hiromasa Kurosaki

Department of Radiation Therapy, JCHO Tokyo Shinjuku Medical Center, Japan

Background Re-irradiation may induce serious complications because of over dosage to previously irrdiated areas.

We have applied regional hyperthermia with re-irradiation to more effective and less toxic.

Methods 25 cases and 27 sites in which local recurrence was observed after radiotherapy and re-irradiation was
performed concurrently with hyperthermia therapy. Primary disease included breast 8, lung 6, rectum 4, liver/ bile
duct/ esophagus/ ovary/ skin 1. The period from previous radiation was 3 to 68 months (median 13 months) and the

doses were 39 to 79Gy (median 50Gy).

Results For primary responce, 21 of the 27tumors responded to the treatment (CR:1, CRh:2, PR:11, pain relief:7
NC:2 NCh:1, PD:1, no pain relief:1). The median recurrence time was 10 months in effective patients and median
survival was 13 months in all cases. No patient has experienced significant treastment-induced acute/late side

effect.

Conclusion Re-irradiation with hyperthermia in patients with recurrent tumor yielded no serious side effect and

good local control.
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Two cases of myxofibrosarcoma treated with
Radiohyperthermochemotherapy (RHC)

Satoshi Yamada, Hiroaki Kimura, Hiroyuki Inatani, Reo Oguchi, Hideki Okamoto,

Takanobu Otsuka
Department of Orthopaedics, Nagoya City University, Nagoya, Japan

The current standard care for local treatment of extremity soft tissue sarcoma (STS) favors limb preservation over
amputation. Most patients with extremity STS undergo wide or radical resection combined with pre/postoperative
radiotherapy. Myxofibrosarcoma (MFS) is a historically heterogeneous group of tumors that exhibit a propensity
for local recurrence. The subject are two patients, two males, 61 and 69 years old. The follow-up period is 29 and
17 months. The affected sites are forearm and lower leg, both located superficially. One patient had been had wide
resection only in our hospital and recurred at 12months after surgery. Another patient had primary tumor. After
treatment of RHC according to our protocol, wide resection and reconstruction surgery was done. Surgical margin
was both microscopically positive. One patient received additional postoperative radiotherapy, and another patient
received postoperative chemotherapy. At present, neither recurrence nor metastasis occurs. In several literatures,
15 to 60% of local recurrences rates are reported. Some experts have suggested that the perceived high propensity
of MF'S to recur locally is caused by a characteristic infiltrative growth pattern with extension along vascular and
fascial planes, besides it can penetrate fascia. For these nature, positive surgical margin rates are high in MFS and
those may cause high recurrence rate. Nicole et al. reported that the use of radiotherapy, in tandem with aggressive
surgical resection, demonstrated low rate of recurrence. In this study, despite microscopically positive margin, no

local recurrence has occured. The RHC is expected to prevent local recurrence of MFS.

158 The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine



“Thermal Medicine: The Key Modality of Cancer Therapy”

September 6 (Sat.) 13:30-15:26 Room 2
GSJ23 Poster / Short -Oral Presentation (Japanese)

Chemoradiotherapy combined with hyperthermia and
hyperbaric oxygen therapy for three cases of malignant fibrous
histiocytoma (MFH)

Yoshinori Tomoda, Tomoaki Morioka, Hiroyuki Narisada, Hajime Imada, Ryo Kawasaki,
Hikaru Kakishita, Yuko Higuchi, Shin Ohta

Tobata Kyoritsu Hospital Cancer Treatment Center, Japan

Backgrounds: The purpose of this study was to evaluate the efficacy of chemoradiotherapy combined with

hyperthermia and hyperbaric oxygen therapy for MFH.

Methods: The patients were 3 cases, all were males, mean age were 68.6.1 case was treatment for primary lesion
with axillary lymph node (LN) lesion, remaining 2 cases were recurrence with retroperitoneal lesion and metastasis
with mediastinal LN. Radiotherapy, chemotherapy, hyperthermia and hyperbaric oxygen therapy was performed for

these lesions. For the new recurrence lesion, combination of these therapies was performed appropriately.

Results: In the retroperitoneal recurrence case, we were able to continue treatment from a recurrence for five years

four months. The local control of a treated part was good, and it seems that this led to prognostic extension.

Conclusion: Chemoradiotherapy combined with hyperthermia and hyperbaric oxygen therapy for MFH could

contribute to a better clinical outcome and it was suggested that these treatment was very useful.
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A fundamental study for the mechanism of cell death by special
effects of microwave

Mamiko Asano', Satoshi Tanaka', Minoru Sakaguchil, Masanori Takaoka', Masahiko Hirata',

Hirofumi Nakatani, Takako Yamaguchil, Hitoshi Matsumura', Yoshikazu Fujital, Katsuyoshi Tabuse'

' Osaka University of Pharmaceutical Sciences, Japan

Introduction

Microwave can generate heat efficiently and has been used cancer therapies, such as microwave coagulation
therapy and hyperthermia. On the other hand, special effects of microwave called 'non-thermal effects' which
are different from heat generation have been discussed recently. We suggest that cancer cell death derived from
microwave irradiation is related to non-thermal effects. To investigate this hypothesis, we developed 2.45 GHz
semiconductor microwave generator and application which can regulate microwave output and temperature of
medium minutely. Using this device, we examined the proliferation of human promyelocytic leukemia HL-60 cells

under the irradiation of microwave. In addition, we investigated the mechanism of this cell death in detail.

Materials and Methods

HL-60 cells were seeded in 35 mm dish at a density of 5x10° cells/mL and were irradiated under microwave for 1 hr.
Dishes were incubated in microwave applicator at 12°C and irradiated microwave on condition that cells in dishes
were fixed at 37°C. Negative and positive control groups were incubated without microwave irradiation at 37°C
and heat-stressed at 42.5°C, respectively. It was found that almost all of cells lived in the negative control group,
whereas apoptotic cell death is occurred in the positive control group. After irradiation with microwave, cells were
incubated for 24 h in 5% CO, incubator at 37°C. And then cellular proliferation and mechanism of cell death were

investigated.

Results and Discussions

Cellular proliferation and viability of HL.-60 cells decreased by microwave irradiation at 37°C and the proliferation
rate at this condition has almost the same value at 42.5°C. As the mechanism of cell death analysis, cell cycle
analysis and annexin V and propidium iodide (PI) staining assay were performed, and few Sub G,G, cells existed in
the microwave irradiation group and there were more late apoptotic/necrotic cells compared to the positive control
group. In addition, assay for caspase 3/7 activity and expression of heat shock protein 70 (HSP70) were conducted,
and cells were observed under confocal laser scanning microscopy by hoechst33342 and PI staining. The caspase
3/7 activity and expression of HSP70 in the microwave irradiation group were significantly lower than the positive
control group and nuclear fragmentation was not observed in the microwave irradiation group but observed in
the positive control group. It is suggested that the mechanism of cell death by microwave irradiation at 37°C was

different from these of heat-stressed cell death and would be related to non-thermal effects.
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Change of QOL and stage of cancer progression for patients
getting long-term hyperthermia treatment

Hideyuki Morosawa', Yoshiki Miyal, Yoshihiko Furuta', Keishi Takeda, Kazuma Shibuya,
Katsuyuki Aketa, Yoshiyuki Yanai, Rika Fukui, Takahiro Yasoshima, Mothoharu Kondo
"Shinsapporo Keiaikai Hospital Department of Clinical engineering, Japan

<Purpose>

We have been using THERMOTRON-RFS8 in our hospital for 12 years. At the end of March 2014, total 1502 patients
were treated with hyperthermia. The patients treated with long-term treatment have also been increasing. The
hyperthermia treatment has yielded good outcomes in therapeutic effects and QOL of the patients. In this study, we
have collected the QOL questionnaires from the patients and analyzed the effect of the hyperthermia treatment by
comparing change of QOL and stage of cancer progression

<Method>

15 patients continued hyperthermia treatment more than 5 years in our hospital. We excluded those who are in
stage I, II and whose questionnaires are less than 5 times, and the rest 12 patients were studied. We compared
change of their stage of cancer progression by CT images and QOL deduced from their questionnaires conducted
every 3 to 6 months in a period.

*QOL questionnaire is 900 point scale with nine items and five-level.

We set QOL evaluation standards as within 100 points difference between first and last answer of questionnaire is
conservation, more than that is increase and less than that is decrease.

<Study patients>

Treatment period: 60 months to 118 months<avg. 84.7months>
Ratio of male to female: Male 3 patients,Female 9 patients
Age! 35 to 83<avg. 65.2>

<Result>

1, 7 patients: CT - No change in tumor size / Questionnaire comparison -Wthin100 points difference QOL has been
keeping.

2, 1 patient: CT - No change in tumor size / Questionnaire comparison -425 points increase QOL has been increased.

3, 1 patient:CT - Left lung tumor disappeared, right lung tumor getting worse / Questionnaire comparison - Within
100 points difference QOL has been keeping.

4, 1 patient: CT - Multiple metastasis at cervical lymph node / Questionnaire comparison -325 points decrease QOL
has been decreased.

5, 1 patient: CT- Achoresis of cervical lymph node tumor / Questionnaire comparison -125 points increase QOL has
been increased.

6, 1 patient: CT- Getting worse of peritoneal dissemination / Questionnaire comparison -200 points increase QOL
has been increased.

<Consideration>
The hyperthermia treatment has few side effects so that it seems efficient method of treatment to keep high QOL
level of the patients for long-term.

Further, we need to seek for a way how the change of QOL would be associated with evaluation of treatment.
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Usefulness of pat and jelly in hyperthermia

Mai Ito', Hideyuki Morosawa', Yoshiki Miyal, Yumiko Sato', Yoshihiko Furuta',
Katsuyuki Aketa, Yoshiyuki Yanai, Rika Fukui, Takahiro Yasoshima, Motoharu Kondo
!Shinsapporo Keiaikai Hospital Department of Clinical engineering, Japan

<Purpose>

During treatment to rise output, many people heat and pain to the skin often. We report to perform treatment by
changing the method of jelly and pat, a case of considering again the usefulness of as improvement of heat and pain.
<Method>

Do treatment to the upper abdomen in the supine position. Electrode using the 30cm in both back and abdominal.
Circulation water temperature setting 5 degrees abdomen, back to 15 degrees.Pat Yamamoto Binita Corporation,
jelly using Sonojelly of Toshiba Corporation.

I want to record the output where the output at the start of each 50w up to every two minutes at 600w, heat came
out. Pat and jelly are compared using the four methods of M1 not jelly and pat, M2 only jelly, M3 jelly and three
pats of 30cm, M4 jelly and one pat of 30cm.

<Subject>

Five men our hospital staff

1. 25years old, height 182cm, weight 70kg, BMI21.1

2. 25years old, height 166cm, weight 58kg, BMI21.0

3. 26years old, height 173cm, weight 75kg, BM125.0

4. 34years old, height 168cm, weight 72kg, BMI125.5

5. 32years old, height 181cm, weight 55kg, BM116.7

<Result>

1. M1 650w, M2 1050w, M3 1100w, M4 1000w

2. M1 600w, M2 650w, M3 900w, M4 850w

3. M1 700w, M2 700w, M3 750w, M4 750w

4. M1 700w, M2 700w, M3 800w, M4 750w

5. M1 1500w, M2 1500w, M3 1500w, M4 1500w

Output is the lowest way not jelly and pat, without putting subject other than 5, I was able method using a pat of
30cm and jelly increase the output most. After the heat has appeared, but did not reduce the heat A decrease in
output. Only 5 did not appear to heat in any way.

<Consideration>

Did not improve heat in the adjustment of the output. Jelly is considered to be useful because the output was lower
in the method without jelly and pat. It is believed to be the most useful for the method using a pat of 30cm were

raised output the most.
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Hyperthermia as an effective alternative treatment for advanced
cancers refractory to conventional therapies

Hiroshi Terunuma', Atsushi Toki', Atsushi Terunuma', Akiko Yoshimura', Tatsuaki Ishigurol,
Noriyuki Nishino, Yoshinao Takano, Kan Abe, Yasushi Teranishi, Kazuo Watanabe'
"Tokyo Clinic, Tokyo, Japan

Hyperthermia is well known to enhance the effects of radiotherapy in cancer treatment. Recently, hyperthermia
has been tried in combination with chemotherapy or immunothearpy because hyperthermia increases the uptake
of anti-cancer drugs by tumors and also activates immune reaction against cancer cells. Most advanced cancers
eventually become refractory to conventional therapeutic modalities and patients are suggested to take palliative
care, also known as 'best supportive care (BSC)', as the only choice. However, patients and their family often eagerly
seek alternative therapies to BSC. In such situation, hyperthermia can serve as an option to treat the disease.
When combined with low-dose chemotherapy, immunotherapy, or both, hyperthermia can improve the clinical
outcome of patients with advanced cancers.In this presentation, we demonstrate successful cases of hyperthermia,
when combined with low-dose chemotherapy, immunotherapy or both, in treating cancers that were refractory to
conventional therapies. The results suggest that hyperthermia is useful in treating advanced cancers with a limited

choice of effective treatment.
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Numerical evaluation on heating characteristics of microwave
forceps with cutting blade

Yuta Endo, Yoshito Tezuka, Kenta Suzuki, Kazuyuki Saito, Koichi Ito
Chiba University, Japan

<Introduction> In recent years, bipolar electric scalpel forceps has widely been used in the surgery for hemostasis,
blood vessel sealing and so on. It employs the radio frequency (RF: from several hundred kHz to several MHz)
current. Biological tissue grasped between pair of active electrode is coagulated by joule heating. Here, since the
device generates excessively high temperature, the biological tissue is carbonized and adheres to active electrode
of the device. Adhesion of carbonized tissue increase rebleeding risk. By the way, heating effect of biological tissue
by the microwave energy is not so excessively compared to that of the RF current. Therefore, coagulation devices
using microwave energy can safely heat biological tissue without carbonization. We have been studying a novel
microwave coagulation device capable of cutting thin biological tissue such as blood vessel. This device has the
grasping mechanism like bipolar electric scalpel forceps. This device is consisted of an upper part equipped with
heating antenna and a lower part equipped with a cutting blade. Thin biological tissue is grasped between those
parts and heated by the heating antenna. Then, coagulated tissue can be cut with the cutting blade.

<Method> In this study, heating characteristics of the proposed device are evaluated by the thermal analysis using
the SAR (specific absorption rate) calculated in electromagnetic field analysis, as a heat source. We employed the
finite-difference time-domain (FDTD) method for numerical calculation.

<Result> As a result, grasped region of biological tissue model was heated over 60 oC within 10 seconds. In this
study, we are assuming that the coagulation temperature of biological tissue is 60 oC.

<Discussion> Results of this study show that the proposed device has sufficient heating capability. As a further

study, cutting mechanism of the device will be investigated.
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Evaluation on heating performances of microwave forceps for
biological tissue coagulation

Kazuyuki Saito, Kenta Suzuki, Yuta Endo, Koichi Ito
Center for Frontier Medical Engineering, Chiba University, Japan

Introduction

Recently, various types of medical applications using microwave energy have widely been investigated and reported.
In this study, microwave tissue coagulation device, which is employed microwave thermal effect, is developed. Until
now, the authors have investigated some different type of devices. In this time, forceps type device is introduced
and heating performances of it is evaluated.

Material and method

In the forceps type device, the biological tissue is grasped between upper part equipped with heating antenna and
lower part. The grasped tissue is heated by the heating antenna with helical structure. The heating characteristics
of the antenna is evaluated with numerical calculation by finite-difference time-domain (FDTD) method and
finite-difference computation of bioheat transfer equation. Moreover, an animal experiment is also performed for
confirmation of its validity.

Results

According to results of the numerical calculations, enough temperature rises (more than 60 oC) around the forceps
device for tissue coagulation could be observed. Moreover, during the animal experiment of swine, blood flow of
mesentery could be stopped by the microwave radiation.

Conclusion

In this study, forceps type tissue coagulation device by the microwave energy have been introduced. As a result
of numerical calculation, effective temperature rise was observed. Moreover, ability to stop bleeding could be

confirmed in the living tissue.
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Hyperthermia and team medical treatment

Keishi TAKEDA', Hisako KOBAYASHI', Kazuma SHIBUYA', Yuuya SHIGEMATSU',
Yoshiki KON', Hiromichi SAKAGAMI', Hideyuki MOROSAWA, Yoshiyuki YANAI,

Takahiro YASOSHIMA, Motoharu KONDOU
'Shinsapporo Keiaiaka Hospital Radiology department, Japan

Team Approach to Health Care is practiced by cooperation and complement with a variety of medical staffs. The
following are expected as concrete effect caused by Team Approach to Health Care;1,Improvement of medical
quality <e.g. Early detection of disease, stimulating recovery, and presentation of exacerbation> 2,mitigation of the
burden for medical workers by improving medical efficiency 3,improvement of safety of medical by standardization
and systematization.

In our hospital, we have started team approach to health care since 2007, and built the system extending and
overlapping the service in other fields to mitigate the burden for doctors and nurses. Radiology technicians have
also started new works such as assisting of image reading or explaining about radiographic examination.

We introduced in 2002.Thermotron RF-8; developed in cooperation with Yamamoto Vinyter Co.in 2002. 3 machines
are currently in service and work 400~500 times in a month.

Clinical engineers were in charge if the treatment at first but we decided that Radiology technicians operated one
out of three machines since September, 2010 because clinical engineers participated not only on hyperthermia but
also in operating, medical device management and dialysis.

We didn't have radiation therapy devices and radiology technicians didn't involve in treatment directly but that
became possible due to hyperthermia. Therefore, it became possible for radiology technicians to get information
of treatment <e.g. only hyperthermia, hyperthermia + chemotherapy, hyperthermia + radiation therapy, and
hyperthermia + immunotherapy> and they get to interpret radiograms while considering treatment outcome. This
caused stabilization of medical service and establishing the new system supporting works in hospital ward by
clinical engineers. This also caused reducing burdens on work of nurses indirectly and promoting team approach
health care.

Radiology technicians will be required to recognize the treatment area by reading inspection images and enhance
the effectiveness of curative effect, and get qualification certified by Japanese Society for Thermal Medicine as

workers participating in hyperthermia in the future.
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Improvement of heating methods of hyperthermia under daily
clinical practice by team medical care

Rumiko Yamada', Wakana Tanaka', Fumi Sasaki', Yukari Seita', Nozomi Kouta, Sachiko Suzuki,
Saki Sato, Atsushi Toki', Hiroshi Terunuma'

"Tokyo Clinic, Japan

Hyperthermia is a useful therapeutic method against cancer. In our daily clinical practice we are using Thermotron
RFS for hyperthermia treatment. Thermotron RF8 is an 8-MHz radiofrequency (RF) heating device. In our clinic
hyperthermia was administered regionally with this device supported by the hyperthermia team including nurses,
medical engineers, laboratory technicians as instructed in doctors. To perform effective heating, it is important to
reach high-power RF output for enough time. To achieve high power RF output for enough time, the team members
shared the information on patients and discussed how to do hyperthermia for each patient. To motivate patients
toward hyperthermia, the team members also explained the meaning of hyperthermia for cancer treatment
to patients. Through these efforts of the team, the RF output and the heating time for treatment improved. In
conclusion, the team medical care is useful efforts to maximize the capacity of the device.
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Investigation of thermal efficiency in measures of
hot spot with hyperthermia

1 . « 1 .1 . . eeel 1
Kaname Oka’, Risa Bito', Kana Kawasaki', Yoshiaki Fujii', Tatsuzo Matsuyama,

Tetsuya Okayama, Satoshi Kokura
*akeda clinic, Japan

<Background and purpose> Patients who receive hyperthermia treatment sometimes feel the excess heat sensation
and the pain at electrode area (this phenomenon is called as "hot spot" phenomenon). Once patients feel hot
spot, the operator of hyperthermia can't turn up the sufficient electromagnetic wave power. The alleviation of
hot spot is very important for more effective hyperthermia treatment.So we need to take measures for easing hot
spot. The procedures to ease hot spot in our clinic are 1) installation of a water pat, 2) massage using cold gel, 3)
switching from normal mode to the mode of the intermittent oscillation. While these procedures often lead to ease
pain of patients, we need to pay attention to occur the attenuation of the electromagnetic wave transmission and
the decrease in thermal efficiency.So in this study, we evaluated thermal efficiency with our procedures for hot
spot.<Materials and methods> We used the agar phantom as a simulated human body for measure of temperature.
We set generating power as 1200 or 1500W. Total 4 thermometers were set in the phantom at surface and inside
(2 at surface and 2 at inside) in imitation of patient's skin and inside body respectively. We measured temperature
with thermometers during the electromagnetic radiation with or without our procedures. In addition, we measured
inside temperature of phantom with thermography after the electromagnetic radiation. Thermal efficiency
was calculated as follows: (alteration of temperature after radiation with procedure) divided by (alteration of
temperature without procedure) multiplied by 100 (%)<Results> The result of thermal efficiency with a water pat
was 95%, and with the mode of the intermittent oscillation was 80%. While thermal efficiency of several massage
(5 seconds, 3 times) with cold gel was 96.5%, frequent massage (30 seconds, 3 times) reduced thermal efficiency
to about 90%. <Conclusion> The procedure with a water pat makes it possible to augment the electromagnetic
wave power in many cases because this procedure can alleviate patients' discomfort well. Thermal efficiency of
intermittent oscillation was 80% and this result consist with the theoretical value, 4 seconds break after 20 seconds
oscillation. So we need to turn up 20% power when we use intermittent oscillation compared with previous normal
mode to get sufficient thermal efficacy. In addition we also should be careful about the attenuation of thermal

efficiency with frequent massage.
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Noninvasive Temperature Measurement during Acupuncture
Treatment Using MRI

Suguru Nakamura', Masamichi Nakamura, Eiichi Maeda, Yoshio Nikawa'
' Kokushikan University, Tokyo, Japan

[Purpose]l Various heating treatments are performed in the medical field throughout the world. To monitor the
temperature distribution in the treatment area, it is strongly recommended to develop a noninvasive temperature
measuring technique. Due to the fact that the temperature change can generate minute difference in the physical
parameter in tissues, It becomes very difficult to measure the temperature change noninvasively for the deep target.
Recent development of electromagnetic wave technique enables noninvasive temperature measurement inside the
material using Magnetic Resonance Imaging (MRI). In this paper, the temperature distribution is measured using
MRI by measuring the phase of longitudinal relaxation time of proton. [Methodologyl Measurement of temperature
distribution with imaging of temperature elevation in human leg during acupuncture treatment on the skin patch
at ST 36 in shank has been performed using equipment of MRI. The MRI equipment used a static magnetic field
value of 0.3 Tesla. In this experiment, silver acupuncture needle is applied not to disturb external magnetic field.
[Result] Result of temperature elevation distribution can be obtained by phase change of T1 of MRI signal in
human leg. The result of temperature distribution of deep tissue using MRI and the result of surface temperature
distribution using thermometer were compared and reported. [Conclusions] Using MRI, temperature distribution
inside human shank at ST36 has been measured. The measured temperature using MRI under acupuncture
treatment was obtained. This paper concluded that the noninvasive temperature distribution measurement is an
innovative methodology for research in the not only traditional oriental medicine but also western medicine and

hyperthermia field.

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine

169



\‘4\“\ SOCIETy %

>
(2]
X
o

\ERMIC
%““
O Y,

September 6 (Sat.) 13:30-15:26 Room 2
GSJ34 Poster / Short -Oral Presentation (Japanese)

BAG3 acts protectively against Hyperthermia-induced
apoptosis through modulation of nuclear factor kappa B
activity in human retinoblastoma Y79 cells

Tatsuya Yunoki', Yoshiaki Tabuchi, Takashi Kondo'

' Department of Radiological Sciences, Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama, Toyama, Japan

<Background and purpose> Patients who receive hyperthermia treatment sometimes feel the excess heat sensation
and the pain at electrode area (this phenomenon is called as "hot spot" phenomenon). Once patients feel hot
spot, the operator of hyperthermia can't turn up the sufficient electromagnetic wave power. The alleviation of
hot spot is very important for more effective hyperthermia treatment.So we need to take measures for easing hot
spot. The procedures to ease hot spot in our clinic are 1) installation of a water pat, 2) massage using cold gel, 3)
switching from normal mode to the mode of the intermittent oscillation. While these procedures often lead to ease
pain of patients, we need to pay attention to occur the attenuation of the electromagnetic wave transmission and
the decrease in thermal efficiency.So in this study, we evaluated thermal efficiency with our procedures for hot
spot.<Materials and methods> We used the agar phantom as a simulated human body for measure of temperature.
We set generating power as 1200 or 1500W. Total 4 thermometers were set in the phantom at surface and inside
(2 at surface and 2 at inside) in imitation of patient's skin and inside body respectively. We measured temperature
with thermometers during the electromagnetic radiation with or without our procedures. In addition, we measured
inside temperature of phantom with thermography after the electromagnetic radiation. Thermal efficiency
was calculated as follows: (alteration of temperature after radiation with procedure) divided by (alteration of
temperature without procedure) multiplied by 100 (%)<Results> The result of thermal efficiency with a water pat
was 95%, and with the mode of the intermittent oscillation was 80%. While thermal efficiency of several massage
(5 seconds, 3 times) with cold gel was 96.5%, frequent massage (30 seconds, 3 times) reduced thermal efficiency
to about 90%. <Conclusion> The procedure with a water pat makes it possible to augment the electromagnetic
wave power in many cases because this procedure can alleviate patients' discomfort well. Thermal efficiency of
intermittent oscillation was 80% and this result consist with the theoretical value, 4 seconds break after 20 seconds
oscillation. So we need to turn up 20% power when we use intermittent oscillation compared with previous normal
mode to get sufficient thermal efficacy. In addition we also should be careful about the attenuation of thermal

efficiency with frequent massage.
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Effects of whole-body heat treatment on T cell-mediated
iImmune response in cancer patients

Yusuke Ito, Yasunobu Kobayashi, Ayumi Yatagawa, Yuka Matsuura, Keishi Tanigawa
Bio-Thera Clinic, Japan

Increase in body temperature has been thought to play an important role for regulation of immune responses, and
accumulating evidence in thermal medicine indicates that hyperthermia could be useful combination therapy to
enhance the efficacy of cancer immunotherapy. However, the intrinsic effects of elevated body temperature on the
immune system, particularly in humans are poorly understood. The aim of this study is to examine the effects of
increase in core body temperature on the induction of T cell-mediated immune responses in cancer patients who
received dendritic cells (DCs)-based vaccination therapy.

Patients with various solid tumor were vaccinated once a week with antigen-pulsed DCs vaccine prepared from
autologous monocyte-derived DCs. These DCs were pre-treated with tumor antigenic peptide as well as KLLH as
a vaccine adjuvant, and were injected intradermally near an inguinal nodal region. Some patients simultaneously
received whole-body hyperthermia in combination with DC-vaccination. For whole-body hyperthermia, patients
were exposed to infrared A using heckle HT-3000 until the rectal temperature reached at 38.5 deg C. They were
then wrapped in synthetic leather tent for 60 min in order to maintain the core body temperature above 38.5 deg C.
To assess the induction of immune responses in patients who received antigen-pulsed DC-vaccination, we examined
the onset of skin reaction at vaccination site. The onset of this DTH-like skin reaction indicates antigen specific T
cell response was established, and we thus examined how much vaccine treatment was required in each patients
whose skin reaction sizes after 48 hours of DC-vaccination became larger than 1.5 cm in diameter two times in a
row. The average number of vaccination in patients who received DC-vaccination only was 3.94. By contrast, in
patients who received both DC-vaccination and whole-body hyperthermia, induction of skin reaction appeared to be
slightly accelerated, and the average number of vaccine treatment was 3.53.

We conclude that whole-body heat treatment in fever-range appeared to make a positive impact on the induction of
T cell-mediated immune response, and could be a possible combination therapy to enhance the efficacy of DC-based

vaccination therapy.
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GAO, Yabo WS1-2-8
GOI, Takanori S1-5%
WS1-2-1
GSJ13
GOTO, Syuya GSE15
GU, Yue GSE21
H
HAAM, Seok Jin GSE30
HARA, Isao S2-5
HARA, Kazuki GSJ1*
HARADA, Mamoru S2-4*
HARIMA, Yoko WS1-2-5%
HEHH EL-1*
HASHIMOTO, Issei GSJ7
HASUMURA, Hiromi GSE43
HATASHITA, Masanori GSJ9
HAYASHI, Katsuhiro WS1-2-3*
HAYASHI, Sachiko GSJ9

HEGISHI, Yoichi
HIGUCHLI, Yuko

HIRAKI, Yoshiyuki
HIRANO, Masamitsu

HIRATA, Masahiko
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Excellent Papar Award
GSJ14

GSJ15

GSJ18

GSJ23

WS1-2-5

S1-2

WS1-2-7

GSJ24



HIRAYAMA, Hiroshi GSJ7
HIROHASHI, Yoshihiko = S2-5
HIRONO, Yasuo S1-5
WS1-2-1
GSJ13
HIROTA, Makoto GSE31
GSE34
HO, Yung-Jen WS2-9
HORNG, Tzyy-Leng WS2-9*
HSIEH, Mao-Chih S1-6
HSU, Yu-Hone GSE6
HU, Xin WS1-1-3
HUANG, Chao-Qun S1-4%
HUANG, Huang-Wen WS2-9
GSE11*
GSE12*
HUANG, Rui-Chi GSE19
HUANG, San-Chao GSE16
HUANG, Tzung-Chi WS2-9
HUANG, Yi-Chun S2-1
GSE19
HUANG, Yi-Ying S2-1
HUILGOL, Nagraj G. WS1-2-2*
HUSSAIN, S. GSE1
|
ICHINOSE, Masumi S1-2%
WS1-2-7
IDENO, Mitsuko WS1-2-9
IIDA, Atsushi S1-5
WS1-2-1
GSJ13
IIDA, Masaki GSE3
GSE23
GSE31*
GSE34
IISAKA, Tomohiro GSE23*
IKEDA, Takeshi GSE29
IMADA, Hajime WS1-2-5
GSE25
GSJ14
GSJ15
GSJ18
GSJ23
IMAI, Yutaka WS2-8
IMAMURA, Yu GSJ19
INADERA, Hidekuni WS2-4
INATANI, Hiroyuki WS1-2-3
GSJ22
ISEKI, Yuya GSE7
GSES8
GSE15
ISHIBASHI, Haruaki S1-7
ISHIBASHI, Tokimitsu GSJ7
ISHIGURO, Tatsuaki GSJ27
ISHIKAWA, Hitoshi GSE28
GSE33
ISHIKAWA, Yoshihiro GSE2
ISHIZAWA, Taichi GSE38

“Thermal Medicine: The Key Modality of Cancer Therapy”

ISONO, Mayu WS1-2-10
ITO, Koichi GSJ5
GSJ28
GSJ29
HH#H EL-3*
ITO, Mai GSJ26*
ITO, Yasuhiko GSJ17
ITO, Yusuke GSJ35*
ITOH, Yoshiyuki GSJ6
ITOH, Youko GSE38*
GSJ6
IWAI, Toshinori GSE31
GSE34
J
JAWAID, Paras WS2-3
GSE5*
GSE42
Jeong, Jae-Hoon CL
Jeung, Tae Sig WS1-1-2
JEUNG, Taesig WS1-1-1*
JINBO, Kazuki GSJ2
GSJ3*
GSJ4
JING, Saisai WS1-2-8
GSE27
JU, Kuen-Cheng WS2-9
JU, Woong GSE36
JUJO, Yutaka GSJ9
K
KAGEYAMA, Katsuhiro GSE4
GSJ1
KAIDA, Sachiko WS1-2-6
GSJ12
KAJIHARA, Atsuhisa WS1-2-10
GSE22*
KAKISHITA, Hikaru GSJ14
GSJ15
GSJ18
GSJ23
KAMINUMA, Takuya GSJ8
KATAYAMA, Kanji S1-5
WS1-2-1
GSJ13
i RN BHG E *
KATO, Kazuo GSE7
GSES
GSE9
GSE15
KATO, Yudai GSJ7
KATOH, Tadashi WS2-3
GSE5
KAWASAKI, Kana GSJ32
KAWASAKI, Ryo GSJ14
GSJ15
GSJ18
GSJ23
KIM, Eun Kyung S1-3

The 6th Asian Congress of Hyperthermic Oncology & The 31st Japanese Congress of Thermal Medicine

173



ASHO
KIM, Joon H GSE39* KUWANO, Hiroyuki WS1-2-4
KIM, Seung Cheol GSE36 GSJ2
KIM, Yun Hwan GSE36* GSJ3
KIMURA, Hiroaki WS1-2-3 GSJ4
GSJ22 GSJ16
KIMURA, Youhei S1-5 GSJ20
GSJ13
KINJO, Hidetomo GSE43 L
KIOI, Mitomu GSE2 LAM, Mie Kee WS2-8
GSE3 LEE, Chai Young S1-3*
GSE31 LEE, Chang Geol WS1-1-5
GSE34 LEE, Dae Hee S1-3
GSE23 LEE, Doo Yun GSE30*
KIRITA, Tadaaki GSE22 LEE, Gun GSE30
KITAHIRO, Kazue GSJ9 LEE, Hong Ki S1-3
KOBAYASHI, Hisako GSJ30 LEE, Ji Yeon S1-3
KOBAYASHI, Yasunobu  GSJ35 LEE, Sung Soo GSE30
KOIZUMI, Takehiro GSE7 LEE, Yun Han WS1-1-5
KOIZUMI, Toshiyuki GSE31 LI, Juan WS1-2-8
GSE34* GSE27
KOKURA, Satoshi The ASHO Award* LI, Peng GSE42*
WS1-2-9% LI, Xiadong WS1-2-8
GSJ32 GSE27
KOKURYO, Daisuke GSE40 LI Yan S1-4
KOMACHI, Mayumi WS1-2-10 LI, Yong-heng GSE26*
KON, Yoshiki GSJ30 LIM, Chang Young GSE30
KONDO, Motoharu GSJ10 LIM, Sangwook WS1-1-1
GSJ11 WS1-1-2
GSJ25 LIN, Tzu-Hung GSE6
GSJ26 LIN, Win-Li WS2-9
GSJ30 GSE6
KONDO, Natsuko WS2-5 GSE16
KONDO, Takashi S2-3 LIOU, Houng-Chi GSE6
WS2-3 LIU, Yang S1-4
WS2-4 S1-7*
GSE5 LU, Chang-Yun S1-6*
GSE42
GSJ34 M
KONERI, Kenji S1-5 MA. Hongyu WS1-2-10
WS1-2-1 MA, Shenglin WS1-2-8*
GSJ13 GSE21
KOROGI, Yukunori GSE25 GSE27
KOSHIBA, Ken GSJ9 MA, Sun Young WS1-1-1
KOSHIJI, Takaaki GSE29 WS1-1-2
KOUTA, Nozomi GSJ31 MAEDA, Fumiko WS2-1
KOVAGO, Csaba GSE17 GSJ17
KUDO, Yamato GSE13 MAEHARA, Yoshihiko ~ GSJ19
GSE14 MARUHASHL, Akira ~ WS2-5
KUMAMOTO, Etsuko GSE40 MARUYAMA, Kazuo Excellent Papar Award
KUMAR, Amod WS2:7 MASUNAGA, Shin-ichiro WS2-5*
KURODA, Kagayaki WS52-8 MATSUMOTO, Tatsuhiko GSE40
GSE40 MATSUMURA, Hitoshi ~ GSJ24
GSE41 MATSUSHITA, Takuma ~GSE9*
KUROSAKI, Hiromasa GSE9 MATSUYAMA, Tatsuzo GSJ32
GSJ21* MEGGYESHAZI, Nora ~ GSE17
WS3-1% MITSUDO, Kenji GSE2
KUSUMOTO, Hiroki S2-5 GSE3
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MITSUDO, Kenji GSE23
GSE31
GSE32*
GSE34
MIWA, Nobuhiko GSE4
MIYA, Yoshiki GSJ10
GSJ11
GSJ25
GSJ26
MIYAZAKI, Tatsuya GSJ20
MIZOGUCHI, Hideyuki  GSJ9
MIZUMOTO, Akiyoshi S1-2
S1-7
MIZUMOTO, Akiyosi WS1-2-7
MIZUMOTO, Masashi GSE28
GSE33
MIZUNAGA, Tae GSE29
MORI, Eiichiro WS1-2-10
MORI, Shinji Y—tbtnra—y—x
=TT
MORIKAWA, Mitsuhiro  S1-5
WS1-2-1
GSJ13*
MORIKOCHI, Yutaka S1-2
MORIOKA, Tomoaki GSJ14
GSJ15*
GSJ18
GSJ23
MORITA, Masaru GSJ19
MORITA, Shuhei WS2-8*
MOROSAWA, Hideyuki  GSJ10
GSJ11
GSJ25*
GSJ26
GSJ30
Y—Fhrorai—¥—x
=TT
MOTEGI, Masahiko WS1-2-4
GSJ2
GSJ3
GSJ4
GSJ16
GSJ20
MURAKAMI, Kentaro WS1-1-3
MURAKAMI, Makoto S1-5
WS1-2-1*
GSJ13
MURATA, Satoshi WS1-2-6*
GSJ12
MURATA, Shogo GSE23
MUROFUSHI, Keiko GSE28
N
NAGASAWA, Junichi GSE15*
NAIR, Ajith WS1-2-2
NAKA, Shigeyuki WS1-2-6
GSJ12
NAKAGAWA, Akiko WS1-2-10
NAKAGAWA, Yosuke GSE22

“Thermal Medicine: The Key Modality of Cancer Therapy”

NAKAMURA, Kana GSE18
NAKAMURA, Keito GSES&*
NAKAMURA, Masamichi GSJ33
NAKAMURA, Suguru GSE13
GSE14
GSJ33*
NAKANO, Jiro GSE41
NAKANO, Takashi GSJ8
GSJ16
GSJ20
NAKASHIMA, Hideyuki GSE2
GSE3
GSE23
GSE31
GSE34
NAKASHIMA, Yuichiro GSJ19
NAKATANI, Hirofumi GSJ24
NAOI, Tomoyuki Excellent Papar Award
NARABAYASHI, Masaru WS2-5
NARISADA, Hiroyuki GSE25
GSJ14
GSJ15
GSJ18
GSJ23
NARITA, Koichi WS2-3
GSE5
NIKAWA, Yoshio GSE13*
GSE14*
GSJ33
NISHIGUCHI, Hiroaki GSE32
NISHIMURA, Sho GSJ19*
NISHINO, Noriyuki GSJ27
NISHIZAWA, Satoshi S2-5
NODA, Shinei GSJ20
NOD A, Shin-ei GSJ8
NOGUCHI, Kosuke S1-2
WS1-2-7*
NORIMOTO, Kousuke GSJ1
o
O’'Grady, K. GSE1
ODA, Yusuke Excellent Papar Award
OGAKI, Kippei GSJ19
OGOSHI, Kyoji WS1-2-4
GSJ2
GSJ3
GSJ4
GSJ16
Oguchi, Reo GSJ22
OGURI, Senri GSE31
GSE34
OHGURI, Takayuki WS1-2-5
GSE25*
WS3-3*
OHNISHI, Kayoko GSE28
GSE33
OHNISHI, Takeo WS1-2-10
GSE22
RN G
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OHNO, Tatsuya
OHTA, Hiroyuki

OHTA, Mayumi

OHTA, Shin

OIKE, Takahiro
OKA, Kaname
OKADA, Akitoshi
Okamoto, Hideki
OKAMOTO, Hideki
OKAYAMA, Tetsuya

OKAZAKI, Atsushi
OKI, Koji

OKIGAMI, Masato
OKONOGI, Noriyuki

OKUBO, Makiko
OKUMURA, Toshiyuki

OMATA, Daiki
ONISHI, Masahiro

WS1-2-5
WS1-2-6
GSJ12

WS2-1

GSJ17

GSJ14

GSJ15
GSJ18*
GSJ23
Y—Fhrora—¥—x
=TT
GSJ8

GSJ32*
GSE29*
GSJ22
WS1-2-3
WS1-2-9
GSJ32
WS1-2-4
GSJ16
YP—FEborai—¥—x
=TT
GSE24*

GSJ8

GSJ16

GSE3*

GSE23

GSE28

GSE33
Excellent Papar Award
GSJ16

ONO, Koji WS2-5

OOSAWA, Kiyotaka GSJ2
GSJ3
GSJ4

OSAWA, Kiyotaka WS1-2-4

OTA, Shin GSE25

OTSUKA, Takanobu WS1-2-3
GSJ22

P

PAIDHUNGAT, Neela WS1-2-2

PARK, Heon Joo CL

PARK, Joon Suk GSE30

PARK, Se Jong S1-3

PATEL, V. GSE1

PERU, Celalettin S1-1

R

REHMAN, Mati Ur WS2-3*
GSE5

ROCA, A.G. GSE1

ROUSSAKOW, Sergey WS1-1-4*

S

SAEKI, Hiroshi GSJ19

SAITO, Kazuyuki The Young Investigator
Award of JSTM*
GSJ5
GSJ28

SAITO, Takashi

SAITOH, Yasukazu
SAKAGAMI, Hiromichi
SAKAGUCHI, Minoru
SAKAGUCHI, Takashi
SAKAI, Makoto
SAKAMOTO, Naoyuki
SAKO, Shouzou
SAKON, Kayo
SAKURALI, Hideyuki

SAKURALI, Yoshinori
SASAI Yusuke
SASAKI, Fumi
SASAKI, Masato
SATO, Hiro

SATO, Itaru

SATO, Mitsuyuki

SATO, Noriyuki
SATO, Saki
SATO, Yumiko

SEITA, Yukari

SEKI, Mutsumi
SEKINO, Yuta
SEONGTAE, Bae
SHIBA, Kenji
SHIBAFUJI, Kazutoshi
SHIBUYA, Kazuma

SHIGEMATSU, Yuuya
SHIH, Tzu-Ching

SHIINA, Atsushi
SHIMIZU, Tadamichi
SHIMIZU, Tomoharu

SHIN, Mi Young
SHINAGAWA, Akiko
SHINDO, Yasuhiro

SHIOMI, Hisanori

SHIOZAKI, Hisaya
SHIRAFUJI, Aya
SHIRAHIGE, Masakazu
SHISHIDO, Takayuki

SHOJI, Hisanori
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GSJ29*
GSE28*
GSE33
GSE4
GSJ30
GSJ24
GSE3
GSJ20*
WS1-2-9
S1-7
GSE29
WS1-2-5
GSE28
GSE33
WS2-5
GSJ9
GSJ31
GSE29
GSJ8
GSE2*
GSE3
GSE23
Y—FEborai—¥—x
=TT
S2-5
GSJ31
GSJ10
GSJ26
GSJ31
Excellent Papar Award
GSE33*
WS2-6*
GSJ7*
GSET7*
GSJ25
GSJ30
GSJ30
WS2-9
WS2-10*
GSE41*
WS2-3
WS1-2-6
GSJ12
WS1-1-5
GSE35*
GSE7
GSES8
GSE9
GSE15
WS1-2-6
GSJ12
GSJ9*
GSE35
GSE43
GSJ10
GSJ11
WS1-2-4*
GSJ2
GSJ3



SOHDA, Makoto
SONG, Chang W
SONI, Sanjeev
SONODA, Hiromichi

SUDA, Satoshi
SUGANAMI, Akiko
SUGAWARA, Koji
SUGIURA, Kei
SUZUKI, Kenta
SUZUKI, Minoru

SUZUKI, Ryo
SUZUKI, Ryuta

GSJ20
CL*
WS2-7*
WS1-2-6
GSJ12
GSJ2
GSJ3
GSJ4*
WS1-1-3
GSJ2*
GSJ3
GSJ4
GSE3
GSE23
GSJ28
GSJ29
WS2-5
Excellent Papar Award*
GSJ9

SUZUKI, Sachiko GSJ31
SUZUKI, Yoshiyuki GSJ8
SYOUJI, Hisanori GSJ4
SZASZ, Andras LS1*
GSE10*
GSE19
SZASZ, Oliver WS1-1-1
WS1-1-2
GSE17
GSE20*
T
TABUCHI, Yoshiaki S2-3*
GSJ34
TABUSE, Katsuyoshi GSJ24
TADAI, Kouki GSE38
GSJ6*
TAKAHASHI, Akihisa WS1-2-10*
GSE22
HHHH EL-2*
TAKAHASHI, Hideaki GSE7
GSES8
GSE15
TAKAHASHI, Kenji GSE9
GSE41
TAKAHASHI, Takeo WS1-2-4
GSJ2
GSJ3
GSJ4
GSJ16
TAKAKUSAGI, Yosuke GSJ16*
TAKAKUSAGI, Yousuke WS1-2-4
TAKAMORI, Atsushi GSE29
TAKANO, Yoshinao GSJ27
TAKAO, Nobuyuki S1-2
WS1-2-7
TAKAOKA, Masanori GSJ24
TAKEDA, Hiroko GSE18
TAKEDA, Keishi GSJ25
GSJ30*
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TAKEDA, Takashi
TAKEDA, Tsutomu
TAKESHITA, Kazuyoshi
TAKEUCHI, Akira

TAKEUCHI, Takashi
TAMAKI, Tomoaki
TAMURA, Yutaka
TANABE, Sawaka
TANAKA, Hiroki
TANAKA, Hiroshi
TANAKA, Masahiro
TANAKA, Satoshi
TANAKA, Wakana
TANG, Rongjun

TANI, Tohru
TANIGAWA, Keishi
TANIGAWA, Mari
TANO, Keizo

TEMIZ, Suleyman
TERANISHI, Yasushi
TERASHIMA, Hiromi

TERASHIMA, Kotaro
TERUNUMA, Atsushi
TERUNUMA, Hiroshi

TEZUKA, Yoshito
TIMMIS, J.
TOHNAI, Iwai

TOKI, Atsushi

TOKUO, Kaede
TOMIMARU, Yoshihito
TOMODA, Yoshinori

TOMURA, Kyosuke
TORIGOE, Toshihiko
TORUN, Bahar Canbay
TOSHINO, Akihiko
TSANG, Yuk-Wah

TSUBOI, Koji
TSUCHIYA, Hiroyuki
TSUNAKAWA, Mitsuo
TUJI, Koh

TYAGI, Himanshu

“Thermal Medicine: The Key Modality of Cancer Therapy”

GSE18
GSE18*
S1-7
GSE7
GSE43*
GSE43
GSJ20
WS1-1-3
GSE29
WS2-5
GSE4
WS1-2-5
GSJ24
GSJ31
WS1-2-8
GSE27
WS1-2-6
GSJ35
WS1-2-9
WS2-5
S1-1
GSJ27
WS1-2-5
WS3-2*
[ EN
GSJ19
GSJ27
GSJ27*
GSJ31
GSJ28
GSE1
The JSTM Award*
GSE2
GSE3
GSE23
GSE31
GSE32
GSE34
GSJ27
GSJ31
GSJ1
GSE18
GSJ14
GSJ15
GSJ18
GSJ23
GSE25
S2-5%
S1-1
WS3-4*
S2-1
GSE19
GSE28
WS1-2-3
GSE38
WS1-2-5
WS2-7
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U

UEDA, Issei GSE25

UEDA, Kosuke WS2-1*
GSJ17*

UEMURA, Hiroya GSE3

UMEMURA, Masanari GSE2

UNGA, Johan Excellent Papar Award
URUGA, Hitoshi Excellent Papar Award
UZUKA, Takeo GSE7
GSES8
GSE15
\'
VALLEJO-FERNANDEZ, G. GSE1*
w
WANG, Yu-Shan S2-1*
GSE19*
WATANABE, Kazuo GSJ27
WATANABE, Tsubasa WS2-5
WEI, Qin WS1-1-3
WHEAR, O. GSE1
WU, Hai-Tao S1-4
WU, Kan WS1-2-8
GSE27
WU, Ren-Hong S2-1
WU, Sheng-Kai GSE6*
WU, Zhibing WS1-2-8
GSE27*
X
XIAO, Shao-wen GSE37*
Y
YAHARA, Katsuya GSE25
YAMADA, Keiichiro GSJ6
YAMADA, Narihisa GSE29
YAMADA, Rumiko GSJ31*
YAMADA, Satoshi WS1-2-3
GSJ22*
YAMAGATA, Kenji GSE33
YAMAGUCHTI, Akio S1-5
WS1-2-1
GSJ13
YAMAGUCHI, Shinsaku GSE25
YAMAGUCHI, Takako GSJ24
YAMAGUCHI, Tsuyoshi WS1-2-6
GSJ12*
YAMAMOTO, Hiroshi WS1-2-6
GSJ12
YAMAMOTO, Noriyuki GSE32
YANALI, Yoshiyuki GSJ10*
GSJ11
GSJ25
GSJ26
GSJ30

YANG, Daoke

YANG, Hee Bum
YANG, Xiao-Jun
YANO, Singo
YASHIMA, Erika
YASOSHIMA, Takahiro

YASUDA, Kazuyo
YATAGAWA, Ayumi
YILDIZ, Ozcan
YOKOBORI, Takehiko
YONEDA, Rina
YONEMURA, Yutaka

YOSHIDA, Yoshio
YOSHIDA, Yukari

Yoshikazu Sawaguch
YOSHIMOTO, Tomoya

GSE21*
WS1-1-5*
S1-4
GSE38
GSJ5
GSJ10
GSJ11
GSJ25
GSJ26
GSJ30
S2-5
GSJ35
S1-1
GSJ20
GSJ1
WS1-2-7
S1-4
LS2*
S1-1

S1-2
WS3-5*
GSE35
WS1-2-10
Excellent Papar Award
GSE4

YOSHIMOTO, Yuya GSJ8
YOSHIMURA, Akiko GSJ27
YU, Hui GSE21
YU, Jae Sang WS1-1-1
WS1-1-2
YU, Yang S1-4
YUNOKI, Tatsuya S2-3
GSJ34*
y4
ZHANG, Shan-wen WS2-2*
ZHAO, Qing Li WS2-3
GSE5
ZHAO, Qingli GSE42
ZHENG, Zhishuang WS1-2-8
GSE27
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) ZE Z IR ORI 2 B L T e, TRIZEFORERMGC XTIV T v F 2 TIaEA TV M eliEd % 7z
Wi, ALY E—HaEZ2HA T HHHY 7 b LT, #iReE UTTRZEFBOEMNREL &> T,
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fhhi B 2B IR & hy perthermic intraoperative intraperitoneal
chemotherapy (HIPEC)DEHNMDIET VA&
R DIRRSZHLALIDIR]

K £
NPO EAREBEEHE BER

MEIERE ORISR L 20 RIS RINRZ(b 2 31 e, 2B EEREIC K 5 5 FAETFRIE A - B
DOFFFETIE 5 BLAR T, 8ELINICIZIERHIFET T %, —/5. Peritoneal Surface Malignancy International
MY 1998 FEWEIEYIBRIC K 5 WHRAFERE D 7 2 YIBR & JA LAk 2 A &b ¥ e e i ib s 2 FFE L
Teo TORHETHCRIFIBET 52 DRV EFEZ BN TR OKIGEBHINHRE TN K5I
%o Tee JAMHAIL 2 Tl i N k2% (Neoadjyuvant intraperitoneal/systemic chemotherapy;
NIPS, bidirectional intraperitoneal systemic induction chemotherapy; BISIC) , hyperthermic intraoperative
intraperitoneal chemotherapy (HIPEC), early postoperative intraperitoneal chemotherapy (EPIC) 23&% %, C
N5 DJ514:13% < @ randomized controlled study (RCT) THFREGEICHT 2 HNMMEIREN TV S,

WA b NIz HIPEC OB HMEZMGES % RCT Tld, T >V Zfat > 2 —O KIFHEIEIERERE, Wuhan
Wit > 2 — O BRI RE T HIPEC OERIIEARE NIz, X HIC Coccolini F 1 Meta-analysis T HIPEC /Y
IR O R e W5 T % Lt Uic Vs RIS - IRIRSRERE - O OO% - R IE Tl RCT 1317175
BN TV, Meta-analysis T HIPEC WEFRZUEE T 5 EMEEIN TV D, R, W fE - dif
S - BN T & HIPEC + cytoreductive surgery (CRS) 1&, I—mw S, 7 AU, HF X A—Z
N0 7 TR L U TR AT > 2 —CIR<{TabN TV, BifE, I—n1 /3T 160 - USA
120,Canada5, Mexico 5 fEffiCiBdt > Z—0bH %, T OUFENER TEER TEK X, 1) THilc X %5%
2YIBR 2) BEBRR R BIELL R TH % T & 3)HIPEC {1 4) thiaifid AKIEN R EN EF 5N TS,

AFVA FAY « TT VAT T OAURBIRARIE IR T £ 72> TV b, USA TIEMRHEIC A
9 B & 4000-200008 . FEHEND A Medicare, Medicaid, & % WA/ {RBR D 5 SZH\NATRETH %o
U» UHATIEFH HIPEC ORBUSREBIZEVODBURTH %, BRAICRBREZEATREIC T 2 & 522 —HL
El o TIENFRIT NI RS R0,

"Coccolini F, Cotte E Glehen O, et alo. Intraperitoneal chemotherapy in advanced gastric cancer. Meta-
analysis of randomized trials. EJSO.2013;.doi.org/10.1016/j.€js0.2013.10.019
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DIEVRBEEDIER L. HERBEICBOTIEERK 26 4F 1 H X D HIEGEGROIA UHEED RV EDEEND D
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BonfkIETF VA
XE 7

EXRENKT RERSFE

AFETIE 1990 4E K O SEHRIGHOF I RFIC D A EMIRBWRE MR R ORPREIC £ 72 D . 1996 FELARRI LR
BRIEISOFLRIC K O IR E Nic, AR, doE 7 < —HIS D ETRIEMEEME RSN 972 £ 0T 9,000 s,
TRAEPEEMEEE; Tld 6,000 HEREESNT WS, LA LAEMNS, BRPEGRAEGEIGEIC 1~2 [ OEREZ (]
EEMHT 2 T ETHRDFHEBENS T ENZ L, BHFEN « EE RO E D S AFEDHORE S N M &
VANQAVE NI T oY gRT

CRBREIG & 75 © 7RIS T BT Y A LNV O @WK G SN TE D MRE Lo REISH LT
IR O 2 BTN A N E b b, IRNEREERTIEENIET VA (Level D Db BPHEE,
7o, BEEGEEOSEDE S DENDMET, 15 - B THEA Phase 1T study OFERAH TV 2 IRE
RECBI L CRollOSoE 2 HiF L. BICRBEISRICER S NIARIRO T 7 > A2 E M LT,

ARTFV I AFTNET A LMEGERERICHE D < Level ITE T A & LT, EHRRGHE & OFH T
S, AU, W, BEdE, e, BEhUE. ENRONE L 2 < ORERHC B TR ATHIEER SO M e
BIHRROARGUEDHERENT VS, (LAFREE OBFHITIE, B EEIES A I AT s 1 B ClRlkR
DUEN Level [ TET VAL LTRDHND, RIS EHE & B EEAE TR EFERICB N T A
HEUWEMIONT WS, o, FICEHEARAICRBWEZ 0 UTcErT, 5 - B 269
7% Phase II study D8 5N A HEE UT, JENHIlafififE, BoE, SEE, e, FeivE, wEt
PR B Nz,

AFEL T, BEIRMSCEDOHIL L 720 5 2 FBROTREABHE O MIREROBEE S, BifEE T rh OIREAREE
D RFAERIC B LB S % .
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N UTE iz, mFEIBIR-> NSRBI R E R B 2RIz U, ZHElMoOMEE KELZ>TWVd, HA
INANS—Y—I 72 R - (RBOTBERESE. BRI OSUE IS TEXEERT TE . 2011
10 A, ZEZIIRAPHEOE IERMH & ARRZEICE T 5 [—HICDE | OMRICHT 2014 R4
ZAE L. 2012 E3 H. HANANR—Y—I 7R TRE Lz, L LZ D% E SERE N IR O E R
FEGR, HERRROFBEZEOR T, ——HOBBARD E B £ 5 THRILIEFO TV 5,

INAIS—Y—I 7220 2013 £ 4 A TAGSE ] 7258 U C R HnHE 25 2 H AR BU R IES 22
EOMERERE LTI Uz, UL, 2014 4 AL S5ONREICIIES T, FIRDIELEZHN TS, £
< DHFEDO TN B UGERIITERIN E N B 7212 1X 800 fELL EDMDEAN b O HEEREICZ T TV A
MRDEND, 5. BEHRES YRR o e £ HEE L DD, IR oOUcE = Hig LTk~
Mo T T EAEETH D, SFETCOMNGIET UV ARRIC, itk U TV ANRETH 5,

Z DO— DI BRI RGHG D D 5 o [E BRI FR8 57z QALY (Quality-adjusted Life Year): B4 173R)
REDORBELERICVONZRENH D, NAIS—Y—=I 75« SEOBRNERTTROHATIHE IV E
BEA TV,
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i)
1996 ~ 2011 FOHEEEZIEI T AN 2 VT, NAIS—Y—I 7RI DN TR LTz,

€5 )

2008 % 6 HI DT — R H % &, NAS—P—I7Z#IE 153 {F 1377000 = (1377 i) THO. fiK
SHgiaE (O—FM) ©03% %2 5Tz, RHITEHEMRETH -7, 44 1KLL T & 80 kA LD EEIF
72, 55-59 T 118 Bl & LTz, Wb T 118 fil. HIRZHEFTT 35 fiil, K2 T O TH-
Too SEHERE TUE 96 4F 15 1 90000 . 99 4 80 1 655500 . 2002 4 204 {4 1836000 xi. 2005 4
41 f 369000 £, 2008 4 153 fF 1377000 s, 2011 4E 589 ff 4955400 i TH - 7z,

Chliah

HEEHZHATARAETREEO . WA= =ITZEPENDDHEH LRI EAT. BLABAIILES
T3 EEZBNTC, ZHERMMINC ISR O T TEMD TN TH O | RERED BV > TEEREOD
EEZIEN RN EE A HARGRES 22 Ll U TR TSR BN H 5 LEZ BN,
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AFEH T, £, BRI OVF—ZHO2IMREICDOWT, ZOFEMZHH L%, A&7 RF(Radio
Frequency) i@ N3 & O~ 7 miimiidic DWT, Z NNl E OMEEZ s L. D=7 i 2
179 ETCORERZBNS, iz, BUEWHEMTHN T8 LWIIREHNIC DWW T E RIS %,
R, IR DN E 5 D72 ZBIRY - ERINCHHEd 2 72 DICIERDE X WHIREAMNIC DV T,
FOEDOFEEE FH TS %,
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TER, THIC, RETERDTFLNIVTOMENTTATN S, MBI ERD T BIZIX X808, Y
& DNA) ICHEZAERT 2 EDHISN TS D, REICHT 2D ERICE D THEHEIC DOV TIE X
EREZDOAHEEAIERINT NS, HIZEE, RIS X ZHIIIEDJR IOV TIE, HEORMADH S &
FEZTW5, HERDIREC X B HIFATED RN R > I8 72N & & 2 2RSS0 LT, bR A G HT-5F
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ZHIIEFED RN DWT, RERD X 87 EZA % EN &I ZamilZzfE U, X< DSB A lliasED K &
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Westermann 5 (11) (& IIB, III, IVA B = S50 L T CDDP ff IR EVBUR BB R OB 2 s L.
2 R AEAFRIE 71.6%, 2 FFEREFRIZ 785% E BIFTh o7z, UL L, BIHAMDE S SO Z21F
H 72\, Plataniotis 5 (12) (& CDDP fif il AN RRIGHE DTG RN R O AT HEPEIC DWW T L. CDDP fifH
TRV HRA T LE R O U2 P 2 4 2 I IR IR TE A0S LW, R
PO TEEUET Z T G TERVELTWS, 5%, ST T ESEEOBREREZ R X857
DITIE, T SITHEGHRESTERE ORLEE L RO NEE TH S L E R %,
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1. Schiffman M, et al.: Human papillomavirus and cervical cancer. Lancet, 370:890-907, 2007.

2. Rose PG, et al.: Concurrent cisplatin-based radiotherapy and chemotherapy for locally advanced cervical cancer.
N Engl J Med., 340:1144-1153, 1999.

3. Morris M, et al.: Overall and disease-free survival in patients with cervical cancer given radiotherapy and
Cisplatin or radiotherapy alone. N Engl J Med., 340:1137-1143, 1999.

4. Keys HM et al.: Cisplatin, radiation, and adjuvant hysterectomy compared with radiation and adjuvant
hysterectomy for bulky stage IB cervical carcinoma. Cisplatin, radiation, and adjuvant hysterectomy compared with
radiation and adjuvant hysterectomy for bulky stage IB cervical carcinoma. N Engl J Med., 340:1154 — 1161, 1999.
5. Harima Y, et al.: A randomized clinical trial of radiation therapy versus thermoradiotherapy in stage IIIB cervical
carcinoma. Int J Hyperthermia, 17:97-105, 2001.

6. Van der Zee J, et al: Comparison of radiotherapy alone with radiotherapy plus hyperthermia in locally advanced
pelvic tumours: a prospective, randomized, multicentre trial. Lancet, 355:1119-1125,2000.

7. Datta NR, et al.: Thermoradiotherapy in the management of carcinoma of the cervix (IIIB): a controlled clinical
study. Indian Medical Gazette, 121: 68-71, 1987.

8. Sharma S, et al.: Local thermo-radiotherapy in carcinoma cervix: improved local control versus increased
incidence of distant metastasis. Asia-Oceania J Obstet Gynaecol, 17: 5-12, 1991.

9. Hong-Wei C.et al.: A randomized trial of hyperthermia-radiochemotherapy for uterine cervix cancer. Clin J Clin
Oncol, 24: 249-251, 1997.

10. Vasanthan A, et al.: Regional hyperthermia combined with radiotherapy for uterine cervical cancers: A multi-
institutional prospective randomized trial of the international atomic energy agency. Int J Radiat Oncol Biol Phys,
61:145-153, 2005.

11. Westermann AM, et al.: First results of triple modality treatment combining radiotherapy, chemotherapy and
hyperthermia for treatment in patients with stage IIB, III and IVA cervical carcinoma. Cancer, 104:763-770, 2005.
12. Plataniotis GA,et al.: Use of the of Hyperthermia to Local Tumor Control in RConcept of Equivalent Biologically
Effective Dose (BED) to Quantify the Contribution adiohyperthermia Cervical Cancer Trials, and Comparison With
Radiochemotherapy Results. Int J Radiat Oncol Biol Phys, 73:1538-1544, 2009.
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TG, PUEAIEERGE, BEORERENEEE. TUESIREIERREEIC DWW THNTT %,
1. FESREZEIVIEREDOD

FHEGHEIEERT 50 FADRE L. 27 /7 5000 ADFEC LIz G EN T2 (1), DAETIE B
72 3 8 THEAERY 1 77 7000 A FESERE L2l E . 2500 ADBEL T % & OffEINH D, DHET
EMAEEDETE 57 TROD THHIESFIERD R E N TOERVONEIRTH %, DHETIE 2001
MHRIEIC 20 ~ 30 ROEFHO =S RENEIML THE T M E R > TS, T T ESEE
DY ZXTERE LT, KIEEHTOHR, W S— F =20, MOMITABGYENREESN TV ED, Z
D% < ZHPV (human papillomavirus, & b/SET—<7 ¢ )V X) ROV XV EKTH 2 & L HEND %,
HPV OB FIEDIRINTH B C L IF XS HENTWVAHETH O, FHE FHEEEEHZD 90%
DLEDS HPV B E N, B TENA VAT « 247 (16 H0 18 i &) TIRIENDERENA LN
RCCHAN
2. FESEROIGH

T SEHE O BT RRIE R O EII T <L IBEA B SN T T, FIE & RIS OEEREN S SN
TV, WCK TR EIRIHICEGHREEZ T L T30, DOETIET - THNE Tl 10 - IV EID R
BB AR LIRBEEZ TSN TS T N2, RO 5 F2EFRIE T T 80-90%. 11 HHT 60-
70%. IIHAT 40-50%. IV AT 10-20% L#iEENTEH O M-IV HOBR KA IEHE TE 5 E D TR,
1999 41 New England Journal of Medicine #& - C Cisplatin (CDDP) 7z & A 72 L ¥ A T O 1= Saya A R
(B2 BURHRE R & RGO K IR 2 il R ARG RV S E 7z (2,3,4). CDDP Z2fifHid 52 &
THEICBHW R ERZEI-OT—RKErb—ya v EG[ERT Lz, £ LT, 1999 £IC National Cancer
Institute (& FE$AfEIC 1 CDDP RIRFFHBESHRGEZ 11T 2 \E TH 5 L EEH L, DHETEHAG AR
[P T ESRRRA A B Z A > ] 2007 FR C 7= % I BRI U C CDDP [FIREOF T UH RiG #EAY
I NBICEST, LrL, T THEE RS DI New England Journal of Medicine 3 0 3 ## D3
(2,3,4) Tid I « IVA HHDJEBIEDDIZ N & TH B, iz, 1+ TITRFEIRGF L E B R EH R
HEIE K D LA RICIBREREON EARS T2 (P=0.002) A, - IVA M TIREEAZRDIEM - 12 (P=0.44)
3)o

—J7. TESEITNT 2 IREERFRIGHE & UG IR O JEAE 24 R PR AR RIS DWW TR A D (5)
ZEST 6 DM (6-10) Vb, 1 FlEPERETEMINTVBEDTHMIINHTH S (9). 4 HildIREVIK
SHEIR O T DV SHRER B K 0 & BArRiggii Rz /r L7z (5-8)s LM L. Vasanthan 5D (10) T
IRV RRER DB 2 RS b o Tz, BIHHE LT, B 1LIKEEORY a— LI 5D0ERH o7z, T
o B AR TIX 495 cc THHT=DICH LT, IRBVIEGHRIERETIE 60.3 cc TH D . IREEHR
B TR E RIS TH -7z RIS, TOWME DV 5D B IER THENIMEZ N TWiD T, 77
TENRAN T E R > 7o, ImBIBERRRIGHR & IERRERE HUH O e A i RS CIREAD B M2/ R LTz 4 D
#sZ (5-8) Tld B HDIEFIMNZ K GENTWVIZDICE b 59, IREIEHRIEEE D )T hY AR Hl
XD & BB R R Uz, TOMD5E I« IVA HO FESEREIC0 U CIIREVIE ERIAHED 7 HY A FF
FEHEAURREE K D & RIFRIBENIRDNED 5[ eMEN D 5.
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[#R] (ROBHICITBELENIE)

) EELFRENHZEE[EELERELIHTAIH] ()&
BHDOR A ICHUBBEDREERDSHZEE (3L EENHD
BEERP BTN H3] QBEELMRDEEDHD
BE(EELGREEIBTWHD] B)EELBREEDHIEH
[BEAEIRELEHThD 5] (B)BELDEREDHIEE
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(SHBEX 3 2D RACREEY B{EF _E OJEE) w1 WA J O A 4% 5-H3 R 8 C A1 LB
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& RITT LA ST HENL EHIIZI G L2l (2) I S R ROV NEO 1
SROBZETROLEY. ((LEERS | R OT2 B IARNER] OHSH)
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FAORG I OHBHR) 2. FBLEARNIE (D) AFOMAIEERMADKEELH
JEL B/ NRO 58 R OHIMIcE DB . (2) R ESEIRANIC L2 W6 3R R il e
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HHOTER T AL 1HRE1500me %l 3 i B TRUBSG 3 23 83w M 1IchF
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B OIRIER TS 2L L DI, AR SN 1013, IRk, IR 3E S5 0 1) 24
EE#THIE. SHEMER HRIEGIRICIEETSIL) EREFT7La-L (&K
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