0O REVIEW ARTICLE

*1

*2
*3
*4
*5
*6
*7
*8

000000J Jpn Soc Ther Radiol Oncol 17: 133-139. 20050

doddoooooooooooon
—Uivddddgoooooosgggd—=

OO0 07000 002000 0O0=000 0000 oo™
00 ODO0™000 Oo™0oo oo"oog oo

HOW DO WE OVERCOME RECENT RADIOTHERAPY ACCIDENTS?
— A REPORT OF THE SYMPOSIUM HELD AT THE
17TH JASTRO ANNUAL SCIENTIFIC MEETING, CHIBA, 2004—

Hiroshi IKEDA™, Naofumi HAYABUCHI"2, Masahiro ENDO"3, Yutaka HIROKAWA™4, Hiroki SHIRATO'®,
Masap HOSHINA'S, Yoshiharu WATANABE'®, Kozo KUMAGAI™?, Takayoshi Izumi™8

Abstract: Thisisareport of the symposium entitled "How do we overcome recent radiotherapy accidents?"
which was held at the 17th JASTRO Annual Scientific Meeting, Chiba, November, 2004. Eleven accidents of
radiotherapy institutions were publicly reported from 2001 through 2004, and 8 of these directly affected
patients. At the sametime as the first accident happened in 2001, the Intersociety Council of Medical Physics
was established and began its action, to search for the cause and to protect against similar accidents at other
institutions. Of these, 7 out of 8 accidents were related to updated radiotherapy treatment planning (RTP)
system, 4 were due to errors at the acceptance and commissioning of the new RTP system, and one was due to
misunderstanding of rules about the delivery dose and not enough mutual communication between aphysician
and atechnologist. The recent activities to maintain and to improve the quality assurance/quality control of
radiotherapy are also described

Key words: Radiotherapy accidents, Quality assurance/Quality control, Treatment planning system,
Acceptance, Commissioning
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MOUSE RESEARCH MODELSFOR INDIVIDUAL RADIOSENSITIVITY
— INDIVIDUAL VARIANCE AND STRAIN VARIANCE—

Mayumi IWAKAWA, Shuhei NoDA, Toshie OHTA, Yang MINFU, Masaru IWATA, Takashi IMAI

Abstract: The laboratory mouse is hailed as holding the experimental key to the human genome. Working on
mouse models allows the manipulation of each and every gene to determine their functions, and thiswill give
us detailed insights into many aspects of human disease as well as basic human biology. We have reviewed
mouse models for the researches of genetic factors related to radiation-induced normal tissue reaction to learn
the possible predictive markers or the mechanism of severe side effects on humans after radiotherapy. Several
investigators have reported the important molecules, such as TGF-beta, MnSOD, and CD44, related to
radiosensitivity through experiments using several murine stains. The murine model is useful for correlating
genetic factor analysis and radiosensitivity, and offers a potential experimental pathway for understanding
inter-individual differences in radiosensitivity.

Key words: Radiosensitivity, Animal model, Mouse strain difference, Expression analysis, SNP
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TREATMENT RESULTS OF STAGE | ESOPHAGEAL CANCER BY
RADIATION THERAPY

Yuji MURAKAMI™L, Yukio AKAGI"3, Shinji TANAKA™2, Tomoki KIMURA™, Masahiro KENJO'™?,
Yuko KANEYASU™, Koichi WADASAKI™, Yutaka HIROKAWA™, Katsuhide | TO™

(Received 28 Feburuary 2005, accepted 25 June 2005)

Abstract: Purpose: To assess treatment results of radiation therapy for Stage | esophageal cancer.
Materials and Methods: Ninety-one patients with Stage | esophageal cancer received definitive radiation
therapy without chemotherapy between 1991 and 2000. There were 28 patients with the depth of m1-2, 30
with m3-sm1, 30 with sm2-3 and 3 unknown. Endoscopic mucosal resection (EMR) was performed in 59
patients before radiotherapy. Twenty-seven patients were treated with high-dose-rate brachytherapy (HDRBT)
alone, 56 with combined external radiation therapy (ERT) and HDRBT and 8 with ERT aone.

Results: The 5y-overall survival rate and the cause-specific survival rate were 61% and 83%, respectively.
The 5y-overall survival rates for the patients with the depth of m1-2, m3-sm1 and sm2-3 were 81%, 67% and
35%. The cause-specific survival rates were 100%, 81% and 63%. Twenty-nine patients (32%) experienced
arecurrence (esophagus; 22, regional LN; 4, both esophagus and LN;2 and unknown;1). The failure rates
were 29% of m1-2, 23% of m3-sm1 and 47% of sm2-3. Ten of 24 esophageal recurrences were metachronous
multiple cancers. Fourteen patients were salvaged and most of salvaged recurrences were detected in the
early stage.

Conclusions: For the setting of the radiation field, metachronous multiple esophageal cancer should be
considered. Chemoradiotherapy should be investigated for submucosal cancer. Longer and careful follow-
up isimportant to find recurrences in the early stage.

Key words: Esophageal cancer, Radiation therapy, Brachytherapy, Endoscopic mucosal resection
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INTERNATIONAL COMPARISON OF DOSIMETRY CALIBRATION COEFFICIENTS
BETWEEN KYUSHU REGIONAL CENTER AND NRCC

Fujio ARAKI™, Kozo KUMAGAI™

(Received 28 February 2005, acepted 25 June 2005)

Abstract: The Japan Society of Medical Physics Task Group published a new high-energy photon and electron
dosimetry protocol in 2002. This protocoal is based on the use of anion chamber having a%°Co absorbed-dose
to water calibration coefficient, N3, which is calculated from a %°Co exposure calibration coefficient, N..
Thisis different from the American Association of Physicistsin Medicine Task Group 51 protocol and the
International Atomic Energy Agency Technical Report Series No. 398 protocol, which are based on NS, that
are calibrated by a sealed water or graphite calorimeter. The purpose of this study isto present the comparison
in N; and N 53 between the Kyushu Regiona Center (Kyushu) that isthe third-order standard in Japan and the
National Research Council Canada (NRCC) that is the primary standard in Canada. The N5<, values at
Kyushu are calculated from N. while the values at NRCC are calibrated by a sealed water calorimeter. The
ratios between the Kyushu and NRCC calibration coefficients were 0.9965+ 0.0023 and 0.9991+ 0.0013in
the case of N, and N5%, respectively. These differences are within the uncertainty in both standards.

Key words: ®°Co absorbed-dose to water calibration coefficient, °Co exposure calibration coefficient, Ratio
of calibration coefficient, Dosimetry protocol
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DESIGN AND IMPLEMENTATION OF A RADIOTHERAPY
DATABASE IN CARBON |ON THERAPY

Hiroko Kovyama-1T0™%, Masahiro ENDO'?, AkiralTo™?, Junetsu Mi1zoE'3, Hirohiko Tsuai*?

(Received 22 March 2005, accepted 20 June 2005)

Abstract: Purpose: To report on the design and implementation of a database system that provides accessto
radiotherapy (RT) datafor the purpose of dataanalysisin aclinical trial of carbon ion radiotherapy at National
Institute of Radiological Sciences.

Methods and Materials: The datastored in this system are patient treatment planning and record dataincluding
non-volumetric data of character and numerical type (1), and 2D or 3D volumetric data sets of CT images,
target and organ contours, apertures and range compensators, dose distributions and simulation radiographs
(2). Two subsystems were prepared for the respective datatypes. Oneisatherapy information database that
stores non-volumetric data (1), which can be accessed with client applications working on persona computers
(PCs). Another isaDICOM RT archive that stores volumetric data sets (2) as DICOM RT dataobjects. The
archive allows on-line data access with a devel oped application, RT viewer that works on PCs. Queried data
sets can be displayed and downloaded as DICOM files or AAPM/RTOG Data Exchange format files. All the
data sets are loaded into the system on-line daily at a specified time.

Results: The system has operated for over two years and during this period we repaired and improved the
applications. Presently it operates stably and it has been loaded with the data sets of more than 2000 patients
treated since 1994. User applications are described with some examples.

Conclusion: The system enables users to analyze the therapy data for evaluation of treatment results. It
provides volumetric datain portable format for further image-based analyses.

Key words: Radiotherapy database, Treatment planning data, Treatment record, DICOM RT

00@obooooo0oo0oooooooooooooooooooo0ooooooooooooooooooooOoog
ooboooooooOo0ooOooOoOcOoOoOoOoOooOoOCcOooOoOoOoOoOOoCocOoOoOooon
ooooooOoOoOoOoO0oO0OOOoO0oOOO0O0DOOO0O0O00OO00OC0O0O0OO0O0OO0O00OOO0O0O000O0O0O00O00O
ooooooo OWooooctooooOoOo0oOooOoOOO0OoOoOO0OO0OO0OoOoOO0OOO0OOOOO0OO0OO0COOOO0OOOOOO00O
0200000300000000000 (0000000000000C0000200000000000000000O0O
ooo000o0 )oooo0ooooOOO00ooO000oOoO0O0O0OoOO000COOoOO00O0OoOO0O0OoOOOO0O0On
ooooOoOoOoOoOODICOMRTOOOOOOOOOOOOOO (ODIcoOMOOOOOOOOOOOOOOOOOOOOOO
OO0DopPCcOOOOOODICOMRTOOOOOOOOOOOODOOOOOOOOOOODOODICOMOOOOOOODOOAAPM/
RTOGOD O OOOOODOOOOOO0OOODOOOOO0O0O0OODOOOOO0O0O0OODOOOOO0O0O0O0OOO0O0O00000O0
00000000002000000000000C0000000000O0O0O0O0OCOOOOOOOCOOO0000002
ooooooOoooOooOoOoOoCcOoOoOoOoOoOoOoOOcOoO0O0OOoOOOOCcO0O0OoOoOoOOCcOOonOn
gooooooOoOOO0OO0oOoO0oooOoOODOOO000000OOODOO0000O00CcOO00O0O00000000000O0O00O0O0
oooooooooooooooood

00000000000 OoU0Oo0OoU0OoUOUOoUOoOOooOoO
00 00*"00O0O 00000 02000 OO=000 oot
“ 00000000000000000000000000O0263-8555 000000O0O0OA4-9-10
Department of Medical Physics, Research Center for Charged Particle Therapy, National Institute of Radiological Sciences
0 4-9-1, Anagawa, Inage-ku, Chiba-shi, 263-8555 JAPAN[
20000000
Department of Physics, The Cancer Institute
“0000000000000O0O0OOOOOOOO
Hospital, Research Center for Charged Particle Therapy, National Institute of Radiological Sciences



0O ORIGINAL CONTRIBUTION
000000J Jpn Soc Ther Radiol Oncol 17: 169-175. 20057

gobbdobbooobouoobboobobd
goodgooooooooon

OO0 00"000 02000 00=000 00200 ooo=2000 oo

THE EFFICACY OF A STEROID MIXTURE FOR
CHEMORADIOTHERAPY-INDUCED ACUTE MUCOSITIS

Hiroyasu TAMAMURA"!, Manabu OHOGUCHI"?, Kazuhiro |CHIOKA"?,
Kiyotaka OHTA"?, Katarou HIGASHI™2, Hisao TONAMI™2

(Received 21 January 2005, accepted 7 July, 2005)

Abstract: Purpose: Radiotherapy is an important therapeutic tool for malignant tumorsin the head and neck
and thoracic region. However, radiotherapy has also been known to cause acute mucositis and esophagitis
during the early phase of treatment, for which there is no cure to date. A mixture of mucosal protective
steroids has been shown to be beneficial in patients with these symptoms receiving radiotherapy alone. The
purpose of this study was to examine the efficacy of this agent to treat the mucositis that accompanies
chemoradiotherapy. Moreover, the differences between the curative effects were examined retrospectively,
according to the region irradiated.

Materials and Methods: Radiotherapy was administered to the head and neck, and thoracic region, and the
steroid mixture was prescribed for patients in the radiotherapy alone and chemoradiotherapy groups that
exhibited acute radiation-induced mucositis symptoms. We then evaluated daily food consumption, total
serum-protein value, serum-albumin value and body weight of the radiation-induced mucositis patients that
were treated with the mixture. Moreover, we also examined the efficacy in patients undergoing irradiation of
the oral cavity, and of the esophagus (which did not entail irradiation of the oral cavity).

Results: 214 patients treated with the steroid mixture in this study had no treatment-related adverse events.
In comparison between the radiotherapy alone and chemoradiotherapy groups, no significant differences
were observed for daily food consumption. However, differences were observed for daily food consumption
between the groups undergoing irradiation of the oral cavity and irradiation of the esophagus (p=0.0008). In
the group experiencing irradiation of the mouth, decreased ability to swallow and digest food associated with
the primary disease was also observed. Total serum-protein values, serum-albumin values and body weight
exhibited a slight decrease despite the onset of radiation-induced mucositis, compared with the values before
radiotherapy. The radiation-induced mucositis did not lead to the cessation of radiotherapy in any patient.
Conclusion: The mixture of mucosal protective drugs was considered to be a safe and efficacious drug for
more severe mucositis in the chemoradiotherapy group, which was comparableto that seen in the radiotherapy-
alone group.

Key words: Chemoradiotherapy, Radiation mucositis, Radiation esophagitis, Adverse event
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DOSE OPTIMIZATION USING THE ATTRACTION-REPUL SION MODEL (ARM)
—BASIC STUDY FOR THE HDR SIMPLE MODEL—

Hiroya SHiomI, lori SUMIDA, Ryoong-Jin OH, Yasuo Y OSHIOKA, Fumiaki |SOHASHI,
Osamu Suzukl, Kouji KoNisHI, Yoshifumi KAWAGUCHI, Takehiro INOUE

(Received 27 October 2004, accepted 26 August 2005)

Abstract: Background and Purpose: To create better dose distributions we devised a novel optimization
algorithm named the Attraction-Repulsion Model (ARM) which is based on Gauss's law.

Methods: When we used ARM for optimization of dose distribution, all optimization grid points have some
attribution and generate attraction or repulsion depending on the dose or dose rate. For each optimization grid
point, attraction is defined as the force generated to increase the dose or dose rate; repulsion is defined asthe
force to decrease the dose or dose rate. We assumed the high dose rate brachytherapy, in which we can change
the dwell time. Twenty-five dwell positions were set at each 2.5 mm interval in a straight catheter. (1) 25
dose pointswere points at 1 cm distance from the catheter; (2) 25 dose points were on an obliquelinein which
the nearest position was located at 0.8 cm from the catheter and the farthest at 1.2 cm. Optimization was done
by ARM, Geometric Optimization (GO) and Dose Point Optimization (DP) to make the dose points to be the
same dose.

Results: Using ARM for optimization, at thefirst condition, the maximum dose was 1.015, the minimum was
0.988 and the standard deviation was 0.006; at the second condition, the maximum dose was 1.017, the
minimum was 0.977 and the standard deviation was 0.007. Optimized by DP allowing for negative dwell
time, al of pointswere 1.000. But DP not allowing for the negative dwell time, the solutions became worse.
When they are optimized by GO, 25 dwell times were the same at two conditions, because the positions of the
dose pointsdo not giveinfluence for the dwell timein GO. The feedback functionsused in ARM are compatible
with cost functions of Simulated Annealing (SA).

Conclusions: We devised the Attraction-Repulsion Model for the optimization of dose distribution in
radiotherapy. We obtained good solutionsin 2 dimensional simple models by using the ARM.

Key words: Dose optimization, Attraction-Repulsion Model, Feedback
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RESULTS OF RADIATION THERAPY FOR SUPERFICIAL ESOPHAGEAL CANCER
USING STANDARD RADIOTHERAPY METHOD RECOMMENDED BY
JASTRO STUDY GROUP
— AN INTERIM ANALYSIS—

Kenji NEMOTO™, Shogo YAMADA'™, Masamichi NisHI0™?, Masahiko AOKI™2, Ryuji NAKAMURA™?,
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