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RADIOSENSITIZATION BY DNA REPAIR INHIBITION IN HUMAN TUMOR CELLS

Nobuo KusoTa™, Hikaru MACHIDA™, Shinobu OKADA™?

Abstract: The fungal metabolite wortmannin is a specific inhibitor of phosphatidylinositol-3 kinase (PI-3K)
and an effective radiosensitizer. Both ataxiatelangiectasia mutated (ATM) and DNA-dependent protein kinase
catalytic subunit (DNA-PKcs) exhibit sequences homol ogous to the catal ytic domains of mammalian PI-3K.
Onthe basis of thesefindings, it is assumed that ATM and DNA-PK are potential targetsfor the radiosensitizing
effects of wortmannin. Recently, it has been reported that Nijmegen breakage syndrome protein (NBS1) is
specifically phosphorylated by ATM in response to radiation exposure. In the present study, treatment with
wortmannin enhanced the radiosensitivity of human tumor cells and reduced ATM -dependent phosphorylation
of NBS1 after X-irradiation. However, in tumor cellswhose radiosensitivity was not enhanced by wortmannin,
X-ray-induced phosphorylation of NBS1 was reduced by the drug to a lesser degree than in those whose
radiosensitivity was enhanced. The evidence presented here strongly suggeststhat, in addition to DNA-PKcs,
ATM isatarget protein involved in the radiosensitizing effect of wortmannin in human tumor cells.
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CONSTRUCTION OF SOURCE POSITIONING SYSTEM IN RALS
WITH USING I.1.-DR IMAGE

Takahiro MINAMOTO™, Masahiko ODA™, Yasuo NAKAE™, Norihiko KAMIKONYA™2, Norio NAKAO™?

(Received 23 July 2002, accepted 31 October 2002)

Abstract: Inthe RemoteAfter Loading System (RALS), the source position is reconstructed asa 3 dimensional
position by X-ray catheter points on bi-plane X-ray films. There are severa reconstruction methods. However,
the geometrical accuracy of the source coordinate position isimportant to evaluate dose distribution in any
case. Many ingtitutions adopted a C-arm X-ray fluoroscopic system with a rotational mechanism due to the
simplicity of handling. However, the I.I.-DR image by the C-arm system has image distortion that results
from mechanical accuracy and fluorescence plane of 1.1., and films are used to confirm the source position in
RALS. Therefore, the RALS positioning system that corrected I.1. DR image distortion was reconstructed.
RALS positioning system kept reconstruction accuracy of the source coordinate position within 1 mm and
this system also realized simplification of work and shortening in treatment time.

Key words: RALS, 1.1.-DR, C-arm, Distortion correction
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THREE-DIMENSIONAL CONFORMAL RADIATION THERAPY
FOR LUNG TUMORSUSING AMIDDLE FRACTION SIZE:
PRELIMINARY RESULTS

Yuzuru NiBE™, Katsuyuki KARASAWA™L, Toshihide Kaizu™,
Ryuji 1Ek1"2, Hitoshi ISHIKAWA™S, Yoshiaki TANAKA™

(Received 19 August 2002, accepted 31 October 2002)

Abgtract: By using three-dimensional conformal radiation therapy (3D-CRT) for lung tumors, one may increase
the dose to the tumor without increasing the dose to the surrounding normal lungs, thus enhance local control
rates even with patients in a poor condition. We have been conducting a 3D-CRT for lung tumors using a
middle fraction size. The preliminary results were analyzed. Eighteen patients with 20 lung tumors were
treated with 3D-CRT between September 1999 and May 2001 according to the criteria; Tumor size: 5 cm or
smaller, V20: under 20%, Middle fraction size: 3-4 Gy, No limitations to patients' age and/or respiratory
status unless patient’s Performance Status (PS) was4. The mean age was 75.4 years (range; 54-86). Of these,
14 tumors in 14 patients were primary lung cancer. Five tumorsin 4 patients were metastatic lung cancer
(colon, esophagus, thymus and lung (primary tumor was a so treated with 3D-CRT)) and the other one was
recurrent lung cancer. The median maximun tumor diameter was 35 mm (range; 10-50). Asfor the treatment
techniques, 6 to 10 non-coplanar fixed ports (median: 10) were used. The mean total dose and fraction size
were 62 Gy (range; 51-64) and 3-4 Gy, respectively. The mean overall treatment time was 28 days (range; 24-
36). One-year local control and overall surviva rates of al patients were 87.7%, 94.1%, respectively. Asfor
primary lung cancer patients, 1-year local control and overall survival rates were 90.9%, 92.3%, respectively.
With respect to radiation toxicity for lungs, Grade 0 and 1 were recognized in 9 patients and in 11 patients,
respectively. No patients experienced grade 2 or greater toxicity. Theresultsof this preliminary study suggested
that our 3D-CRT using a middle fraction size for lung tumors was promising with encouraging local control
rates and little lung toxicity.

Key words: 3D-CRT, Lung Tumor, Middle fraction Size
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SUPERSELECTIVE INTRA-ARTERIAL INFUSION OF HIGH-DOSE CISPLATIN
COMBINED WITH RADIATION THERAPY FOR HEAD AND NECK CARCINOMA
— EXPERIENCE OF YAMAGATA UNIVERSITY HOSPITAL—

Yasushi HAMAMOTO™?, Keiji NIINO™L, Hiromichi ISHIYAMA™,
Shuji Kolke™?, Takaaki HOSOYA™, Masaru AOYAGI ™2

(Received 16 July 2002, accepted 8 November 2002)

Abstract: Local effectiveness and complication of superselective intra-arterial infusion of high-dose cis-
diamminedichloroplatinum (CDDP) (SIC) combined with radiation therapy (RT) were investigated. Between
1998 and 2000, 18 head and neck carcinomasincluding 10 maxillary carcinomas (T3; 1, T4; 9), 3 ora cavity
carcinomas (T2; 1, T4; 2), and 5 oropharyngeal carcinomas (T2; 2, T4; 3) were treated with SIC and RT with
or without surgery. CDDP of 100-150 mg/body was administered weekly in principle for 2-9 weeks (mean:
4.9) with the smultaneous administration of sodium thiosulfate. Radiation doses ranged from 40 Gy to 70 Gy
(mean: 56.8 Gy). Complete response was obtained in 7 of 10 maxillary carcinomas, 2 of 3 oral-cavity
carcinomas, and 2 of 5 oropharyngeal carcinomas, respectively. When surgical intervention was performed if
necessary, 2-year local control rates for maxillary carcinoma, and other carcinoma including oral-cavity
carcinoma and oropharyngeal carcinoma were 80% and 63% respectively. Two-year loca control rates for
T4 maxillary carcinoma, and other T4 carcinomaincluding oral-cavity carcinomaand oropharyngeal carcinoma
were 78% and 40% respectively. Two-year overall survival ratesfor all cases, maxillary carcinoma, and oral-
cavity/oropharyngeal carcinomawere 88%, 90% and 86% respectively. All local recurrences occurred within
6 months from the initiation of treatment. The systemic toxicity of weekly SIC was comparatively mild;
however, atotal CDDP dose of 1,000 mg or more and/or RT of 70 Gy induced complications of local soft
tissue such asmucosal ulcer and fistula. SIC combined with RT isuseful to improve the local control/survival
rates and to avoid the aggressive surgery for locally advanced head and neck carcinoma. A high total dose of
CDDP and/or RT of acomparatively high dose may be risk factors for local soft tissue complications.

Key words: Superselective intra-arterial Infusion, CDDP, Sodium thiosulfate, Radiation therapy
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QUALITY ASSURANCE IN IMRT (INTENSITY MODULATED RADIATION THERAPY)
AT KINKI UNIVERSITY

Masahiko OKUMURA", Yasumasa NIsHIMURA"?, Hisayuki HASHIBA™,
Minoru Suzuki*2 "3, Mitsugu SUMITA™L, Yoshihiko MURANO™

(Received 27 June 2002, accepted 19 November 2002)

Abstract: Intensity modulated radiation therapy (IMRT) for head and neck cancers and brain tumors was
started in December 2000 at our hospital. Methods of quality assurance (QA) in IMRT at our hospital are
reported. IMRT was given by 4 MV X-ray with adynamic multi-leaf collimator (MLC) method. Treatment
planning was obtained by an inverse planning method. It took two days to select an appropriate treatment
plan among various plans obtained by inverse planning, and three days to perform dosimetry in phantoms for
each beam and the total beams and to determine an isocenter of fields. The measured dose distribution in
phantoms were consistent with the calcul ated dose distribution, although the measured doses were 2-4%
lower than the calculated doses. The accuracy of MLC is the most important point in QA of IMRT. Beam
profiles were obtained for all beams by a semiconductor profiler before IMRT every day. In addition, position
of MLC was checked by atest pattern of afilm method once aweek. This method is very accurate and the
slight deviation of MLC position as small as 0.2 mm could be detected by the method. A guideline of QA for
IMRT should be established as soon as possible in Japan to perform IMRT safely and effectively.

Key words: Intensity modulated radiation therapy, Quality assurance, Dosimetry
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RESEARCH ON DOSE PRESCRIPTION IN HIGH DOSE RATE INTERSTITIAL
BRACHYTHERAPY FOR PROSTATE CANCER (I)
— FOCUSING ON OPTIMIZATION PROGRAM—

lori SUMIDA™, Yasuo Y OsHIOKA™:2, Eiichi TANAKA'2, Takehiro INOUE™?, Toshihiko INOUE™

(Received 5 August 2002, accepted 10 December 2002)

Abstract: In high dose rate interstitial brachytherapy for prostate cancer, we compared a Geometrical
optimization method and a Dose point optimization method in terms of coverage index (Cl) and dose non-
uniformity ratio (DNR) computed from dose volume histograms (DV Hs) of respective dose distributions,
under several different conditions of dose prescription points. In the Geometrical optimization method, we
set the prescribed isodose curves as those crossing the prescription points placed at 3-, 5- and 10- mm distant
from the applicators, respectively. When the distance was as close as 3 mm, the Cl was less than 90%. With
5 and 10 mm, the Cls were large enough (97% and 100%); while in the case of 10 mm, the DNR was as high
as0.84, that is, yielding atoo high dose volume. In the Dose point optimization method, when the prescription
points were placed on the surface of CTV, the Cl wasaslow as 72%, indicating that the Dose point optimization
method failed to prescribe the given dose on CTV surface. When the dose points were placed at the distances
of 5- and 10- mm outside of CTV, the Cls were 91%, and 100%; while the DNRs were as high as 0.64 and
0.85, respectively, indicating dose volumes their were too high. Whichever “optimization” program is used,
it does not always ensure a good dose distribution, and so radiation oncologists should examine the dose
distribution carefully without overestimating the “ computer-optimized” one.

Key words: Optimization, High-dose-rate brachytherapy, Dose prescription, Prostate cancer
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LATE ADVERSE EFFECTSOF WHOLE CRANIAL IRRADIATION IN
CHILDHOOD HEMATOLOGICAL DISORDERS

Masanori SOMEYA, Kensei NAKATA, Hisayasu NAGAKURA,
Atsushi OoucHI, Kohichi SAKATA, Masato HAREYAMA

(Received 6 September 2002, accepted 26 December 2002)

Abstract: Purpose: To examine the late adverse effects of childhood hematological disorders treated with
chemotherapy and radiotherapy including whole cranial irradiation at Sapporo Medical University Hospital.
Materials and Methods: Twenty-eight patients were treated with chemotherapy and 18-24 Gy of prophylactic
crania irradiation (PCI) for acute lymphoblastic leukemia (ALL), and 14 patients were treated with 3-12.8
Gy of total body irradiation (TBI) and bone marrow transplantation (BMT) for ALL, acute myelogenous
leukemia (AML), chronic myelogenous leukemia (CML), myelodysplastic syndrome (MDS), malignant
lymphoma, and aplastic anemia (AA). Age at diagnosis ranged from 2 to 15 years old, and 28 were males and
14 were females. All patients were disease-free more than 2 years after diagnosis.

Results: Of 42 patients, 4 patients had decreased height (less than -2 S.D.), 3 patients required hormone
replacement therapy, 2 patients had mental retardation, 3 patients had leukoencephal opathy, and 1 patient had
a second malignancy. Except for the cases of decreased height, 3 of 7 late adverse effects were occurred in
patients who had relapse of disease, and the risk of the adverse effects seemed to be higher for those patients
whose doses of PCI were 22 Gy or more, or who received an additional craniospinal irradiation due to relapse
of disease, and 18 Gy of PCI did not increase the risk of adverse effects.

Key words: Radiation therapy, Late adverse effects, Prophylactic cranial irradiation, Childhood cancer,
Hematological disorder
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PRESENT STATUS OF RADIOTHERAPY IN JAPAN
— THE REGULAR STRUCTURE SURVEY IN 2001—

JASTRO Database COMMITTEE

(Received 5 February 2003, accepted 14 February 2003)

Abstract: The regular survey on radiotherapy resourcesin Japan at the end of 2001 was performed asaregular
activity of JASTRO Database Committee. The censuswas taken by mailing aquestionnaire to 746 radiotherapy
facilities and 637 (85%) questionnaires were returned.

The number of institutions which carried out radiotherapy in 2001 were estimated 707, and 603 (85%)
answers were available for analysis.

The number of newly registered patients who received radiotherapy in 2001 were 118,016, and it showed a
steady increase.

Key words: Radiotherapy equipment, Radiotherapy staff, Radiotherapy facilities, Census
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WRITTEN INFORMED CONSENT FOR RADIATION THERAPY
— THE SECOND QUESTIONNAIRE SURVEY BY
RADIATION ONCOLOGY CONFERENCE GROUP—

Tsutomu SAITO™, Ryochi IsHIBASHI™2, Toshiyuki OKUMURA'3, Katsuyuki KARASAWA™,
Hiroshi SEKINE™, Takeo TAKAHASHI™®, Iku NISHIGUCHI™?, Kazuo HATANO'®,
Masahiko FURUKAWA™®, Shigeyuki MURAYAMA™Y

(Received 25 June 2002, accepted 8 November 2002)

Abstract: Purpose: The second questionnaire survey was carried out to describe the actual situation with
respect to informed consent, especially written consent, at the radiation therapy department.

Methods and Materials: On April 2001, we sent the questionnaire to 167 institutes which had a radiation
therapy department in the Kanto area. The results were compared with the first survey donein 1996.
Results: There were 88 eligible replies from 90 institutes. The average number of full-time radiation
oncologists, that of full-time radiation technologists and that of radiation physicists did not increase. But the
average annual number of patients who received radiation therapy in an institute was 286 (241 at the first
survey), and there was a significant increase of the number between the second and the first surveysin the
institutes that replied to both surveys. The number of institutes at which doctors told the truth about the
diseases to equal or less than 50% of the patients decreased to 13%. This percentage significantly decreased
compared to thefirst survey. Seventy five percent of institutes did not get written consent. But the percentage
significantly decreased compared to the first survey. The content of explanation became detailed compared to
the first survey, especialy in the items of aim of treatment, method of treatment and possible toxicities.
Conclusion: The number of patients who received radiation therapy increased and more detailed explanations
were carried out. But the number of radiation oncologists did not increase and it was till a small number of
institutes whose radiation oncol ogists obtain written informed consent.

Key words: Written consent, Informed consent, Questionnaire survey, Radiation therapy
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SECOND OPINIONS ON HYPERTHERMIA THERAPY
Hiromasa KUROSAKI, Atsushi OKAZAKI, Hirotaka MARUNO, Akiyoshi UKI

(Received 23 August 2002, accepted 11 December 2002)

Abstract: Asaresult of effortsto improve information disclosure in medicine, an increasing number of patients
are actively seeking information on hyperthermiaand/or wish to undergo hyperthermiatherapy. To investigate
interest among patients, we studied 12 patients who visited the Department of Radiation Oncology and Nuclear
Medicine, Toranomon Hospital, Tokyo from April 2000 to December 2001 to seek second opinions on
hyperthermia. The subjects consisted of 8 males and 4 females, and the median age was 53 years. Eight
patients brought referral letters from their original doctors, and 11 brought X-rays taken at their first hospital.
Thetotal number of consultations per patient was once or twicein al cases. The time spent with each patient
was 0.5 hoursto 3 hours per consultation (median: 1.5 hours). Asaresult, hyperthermiatherapy was indicated
for 2 patients. As sources of information on hyperthermia, 9 of the 12 patients had searched the internet
before visiting Toranomon Hospital. Seven of the 9 searched Yahoo! Japan using the key word “ on-netsu
ryouhou” rather than “hyperthermia’. Thisfigure reveaed that “ on-netsuryouhou” was more often used, asa
key word among patients, than “ hyperthermia’. Within the scope of this study, it appeared that information
on hyperthermia, including internet sources, is limited and/or difficult to access. This suggests the need for an
educational campaign on hyperthermia.

Key word: Hyperthermia, Second Opinions, Informed consent, Internet
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THE EXCHANGE OF TREATMENT PLANNING DATA
USING RTOG DATA EXCHANGE FORMAT

Hiroko KoyAmA-ITO™, Junetsu MizoE"?

(Received 9 October 2002, accepted 26 December 2002)

Abstract: We have devel oped an exchange system of treatment planning data sets between multiple radiotherapy
treatment planning systems (TPSs) used in our ingtitution: a specially developed TPS for carbon ion therapy,
and two commercial TPSs. The system allows mutual use of software utilities for the carbon ion treatment
planning and its analyses. Data sets including tumor and treatment target volumes, anatomical structure
contours and dose distributions are exchanged through RTOG data exchange format files. Theimplementation
issues such as the coordinate matching to CT scan images as well as the import of dose distribution are
described. Several test runs showed that the coordinates of the contours and dose distributions were unaltered
within apixel size of aCT image after the exchange. The system has proven to be useful in both clinical and
research purposes such asimage fusion and comparison of dose distributionsin carbon ion treatment planning.
It isalso used to convert treatment planning data setsto and from DICOM RT information objects.

Key words: Radiotherapy data exchange, Treatment planning, lon therapy
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