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HUMAN TUMOR RADIORESISTANCE
— BIOLOGICAL INFORMATION DERIVED FROM
CLINICAL DATA FOR TREATMENT STRATEGY—

Takehito SASAKI

Abstract: Multivariate regression analysis based on various clinical factors has provided useful information
to predict tumor clearance probability and patient prognosis. However, this type of approache alone has an
apparent limitation in providing information required for changing the treatment strategy, because the biological
roles of clinical factorsinvolved in tumor radioresistance are complicated and unknown. In this review,
importance of clinical data on the precise tumor volume and the dose required for the local control has been
emphasized, because these data are directly related to both the in situ cellular radioresistance and the size of
target cell population. Using a biological model tumor system with these clinical data, it was shown that
human tumor radioresistanceislikely determined by asmall number of target cellswith in situ radioresistance
intumor tissue. Thus, the problems shown below targeted to this cell popul ation need to be further investigated.
Namely: O Mechanism of radioresistance acquired in a hypoxic environment. [J Topographical distribution
of target cell population in atumor tissue. [ Research and development for new laboratory tests to diagnose
molecular characteristics of the target cell population.
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THE PRELIMINARY RESULTS OF ACCELERATED HYPERFRACTIONATED
RADIOTHERAPY WITH INVOLVED-FIELD OMITTED ELECTIVE
NODAL IRRADIATION (ENI) FOR
INOPERABLE ADVANCED NON-SMALL CELL LUNG CANCER

Tomoki KIMURA™, Yutaka HIROKAWA™?, Yuji MURAKAMI™Y, Masahiro KENJO™,
Yuko KANEYASU™!, Akira NAITO™?, Shouko ITO™3, Katsuhide ITO™

(Received 5 January 2004, accepted 4 March 2004)

Abstract: Purpose: To evaluate the preliminary results of accelerated hyperfractionated radiotherapy with
involved-field omitted elective nodal irradiation (ENI) for inoperable advanced non-small cell lung cancer.
Materials and Methods: Ten patients with inoperable advanced non-small cell lung cancer were treated with
accelerated hyperfractionated radiotherapy with involved-field omitted ENI between November 2001 and
November 2003. The clinical stage for one patient was stage |1B, 3 patients were stage |11A, and 6 patients
was stage [11B. Chemotherapy was performed 8 patients (sequential: 1 patient, concurrent: 7 patients). The
involved-field consisted of the primary tumor and nodes with a short-axis diameter more than 1 cm on CT
scans. Total dosewas 72 Gy and 74.6 Gy in 2 patients treated with radiation therapy alone, 75 Gy in 1 patient
treated with sequential chemotherapy, 66 Gy in 6 patients and 72 Gy in 1 patient treated with concurrent
chemotherapy. Follow up periods were between 2 and 25 months (median: 14 months).

Results: Local recurrences developed in 3 patients with the two year local control rate at 49.4%. Out-field
regional recurrence devel oped in one patient, the two years regional control rate was 88.9%. Two years cause
specific and overall survival rate was 47.4%. Adverse events were evaluated NTC-CTC ver.3.0. Three
patientsin 8 patients treated with chemotherapy devel oped grade 3 neutropenia. Two and 1 patient developed
grade 2 and 3 pneumonitis, respectively. Nobody developed more than grade 2 esophagitis.

Conclusions: Accelerated hyperfractionated radiotherapy with involved-field omitted ENI was feasible with
limited toxicity.

Key words: Accelerated hyperfractionated radiotherapy, Involved-field, Elective nodal irradiation, Non-small
cell lung cancer
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EXTERNAL IRRADIATION AND INTERSTITIAL BRACHYTHERAPY TWICE PER DAY
FOR PROSTATE CANCER— INITIAL RESULTS—

Hime IsHIKAwWA™, Morio SATO™, Shintaro SHIRAI™, Kazushi KisHI™,
Kazuhiro Suwa™?, Yoshitaka NAYA™2, Hisaki TOKUNAGA"2, Atsuyuki HIRANO'®,
Atsushi Suzuk1*3, Keizou HAGINO™®, Toshiaki SHINYA™S

(Received 15 May 2003, accepted 15 March 2004)

Abstract: Purpose: To evaluate the effectiveness and safety of the combination of external irradiation and
interstitial brachytherapy twice per day for prostate cancer.

Materials and Methods: The cases were 42 patients with prostate cancer (4 casesin StageA, 14 in Stage B,
20in Stage C and 4 in Stage D) who underwent external irradiation of 50 Gy to the prostate gland including
30 Gy to the pelvis and interstitial brachytherapy of 5.5 Gyx 2/day in 4 cases, 7.0 Gyx 2/day in 2 cases and
7.5 Gyx 2/day in 36 cases. The average age was 77.5 (range 61 to 89) years old.

Results: Prostate specific antigen (PSA) values after the combinated radiation therapy dropped in each case.
Three cases with PSA failure were noted during the average observation term of 12 months. No cases with
stage A, B or less than Gleason score 6 were associated with PSA failure. Biochemically no evidence of
disease (bNED) survival curve showed significant PSA failure in the cases with PSA values of 0 30 ng/ml
than in those with PSA values of <30 ng/ml. Transient rectal bleeding (2.3%), diarrhea (7%) and periana pain
(4.7%) as adverse effects of radiation treatment were noted.

Conclusion: Initia results of external irradiation and interstitial brachytherapy twice a day are promising
especialy for aged cases with early prostate cancer. However, longer-term observation is needed to evaluate
the real effectiveness and the adverse effect of this combinated radiation therapy.

Key words: Prostate cancer, Brachytherapy, Radiation therapy
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RADICAL RADIOTHERAPY WITH ORWITHOUT CHEMOTHERAPY FOR
HYPOPHARYNGEAL CARCINOMA

Atsunori Yorozu't, Kazuhito ToyA™, Jyunichi FUKADA™, Takushi DOKIYA™

(Received 6 January 2004, accepted 22 March 2004)

Abstract: We took a routine conservative approach for hypopharyngeal carcinoma. This retrospective study
analyzesthe outcome of treatment with this policy. Between 1993 and 2002, 36 patients with hypopharyngeal
carcinoma received radiotherapy with or without chemotherapy at our institution. Doses ranged from 60 Gy
to 72 Gy givento theinvolved fields. Fourteen patients received CDDP and 5FU, either inductive or concurrent
with radiotherapy. The overall five-year survival was 38% and the two-year local control rate was 69%. The
local control rate was dependent on the size of primary tumor. Two-year local control rates were 60% with
radiotherapy alone and 88% with chemoradiotherapy. Neck dissections combined with radiotherapy were al
successful for 12 patientswith N1-2. In 14 patientswith NO, 3 patients were salvaged successfully after nodal
recurrence. Ultimate conservation rate of laryngo-pharynx was 67%. This non-surgical therapy provided
survival comparable with that achieved with the standard approach of surgery and postoperative radiotherapy.

Key words: Hypopharyngeal carcinoma, Radiotherapy, Chemoradiotherapy, Salvage surgery
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TREATMENT OUTCOME OF NASOPHARYNX CANCER:
DOSE PRESENCE OF MR FINDINGS OF EXTRACAPSULAR SPREAD IN
CERVICAL NODE METASTASISINFLUENCE DISTANT METASTASIS?

Gen Suzuki™, Naofumi HAYABUCHI™, Kazuyuki KoJaMA™, Etuyo Oco™, Hidehiro ETO™,
Hiroaki SUEFUJI™?, Norimitu TANAKA™, Toshi ABE™?,
Yoshimi MiyaamA™2, Hirohito UMENO'?, Tadashi NAKAJMA™?

(Received 8 March 2004, accepted 20 May 2004)

Abstract: Purpose: Evaluation of our treatment outcome of nasopharynx cancer for a neoadjuvant
chemotherapy followed by radiation was performed. In addition, we reviewed whether presence of findings
of extracapsular spread (ECS) in cervical node metastasisin MRI influenced treatment outcomes.

Material and methods: Twenty-eight patients with nasopharynx cancer without distant metastasis were
treated with radical chemoradiation between 1991 and 2002 at Kurume University Hospital. They were
UICC 1997 stage I1-1V (stage I1: 5 patients, stage I11: 10 patients, stage 1V: 13 patients). Patientsranged in
age from 16-71 years, with amedian of 56 years, and included 22 men and 6 women. We administered 1-3
courses of systemic chemotherapy before radiotherapy. Follow-up period was at least 6 months from the
beginning of radiation therapy. We performed MRI before treatment for all cases. Metastatic lymphnode,
that showed the presence of aperinodal high signal intensity areaon STIR sequence or presence of adiameter
greater than 3 centimetersin the longest axis, were defined as ECS.

Results: Four patients developed distant metastasis after initial therapy, and at 3-years the distant failure free
rate was 75%. The three-year overall survial rate and failure free rate were 59% and 55%, respectively. In
MRI, metastatic cervical lymphnodes were deteced 21 (75%) among the 28 patients, and the findings of ECS
were noted for 11 cases (52%) of these 21 patients. None of the patients without the findings of ECS devel oped
distant metastasis. In chisquare analysis, a significant relationship was noted between the findings of ECS
and distant metastasis.

Conclusion: The neoadjuvant chemotherapy followed by radiation for nasopharynx cancer did not lead to
satisfactory treatment outcomes. It seems that the findings of ECSin MRI might be aimportant factor to
develop distant metastasis.

Key words: Nasopharyngeal cancer, Chemoradiation, MRI, Extracapsular spread
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QUESTIONNAIRE SURVEY RESULT ON THE WEDGE FACTOR

Kataroukai the Investigation Group
Shoji TANI'Y, Hiroshi TAKAHASHI'?, Hiroyuki KoyAMA®3, Masahiko ODA™

(Received 13 November 2003, accepted 23 February 2004)

Abstract: InApril 2001, an over dose irradiation accident happened in Tokyo. In August 2002,we investigated
the wedge factor which became the cause of the over dose irradiation accident. The investigation centered
around the wedge factor and the measuring method used TPR 20 and 10 beams. The monitored dose units
were calculated and then reconfirmed. The investigation was conducted to 78 institutions in the Kinki region.
The answers were received from 61 institutions, and covered 78 equipments units, 40 types (while 6 were
unidentified) and 135 beams. Measured acceleration energy varied within 1.0 MV at nominal energy of 4
MV, and varied within 2.8 MV at nominal energy of 10 MV. With regard to the MU calculation, theinstitutions
over 60% of use RTP. The over half of institutions responses reconfirmed calculation results by the
measurement. However, several institutions (13%) make no reconfirmation. Fifty-seven percent of intitutions
measured the wedge factor by calibration depth. Ninety-seven percent of institutions measure the wedge
factor by 10x 10 cminaradiation field. All wedge factorswere classified in tables according to manufacturers

or energies.

Key words: Wedge factor, TPRzo, 10, Cal cul ation method, Reconfirmation, Questionnaire survey
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A QUESTIONNAIRE SURVEY OF QUALITY ASSURANCE (QA) FOR
AN EXTERNAL RADIOTHERAPY FACILITY IN JAPAN

Munefumi SHIMBO™, Teiji NiIsHIO™, Yuzuru KUTSUTANI-NAKAMURA™2, Yoshihiro ENOKIDO™,
Yukio UcHIYAMA™, Takehiro NisHIDAI™®, Yasumitsu KAWAGOE'S,
Katsuyoshi TABUSHI?, Masahiro ENDO™®, Hiroshi IKEDA™

(Received 21 October 2003, accepted 22 March 2004)

Abstract: A nationwide survey was performed to investigate quality assurance (QA) for photon external
radiotherapy. It was carried out by mailing questionnaires to 737 radiotherapy facilities. Six hundred and
twenty eight questionnaires were returned, and 603 answers (including 38 answers from 60Co facilities) were
availablefor analysis. At 565 X-ray treatment facilities, only 68 facilities (12%) treated more than 40 patients
per day. The 356 facilities (63%) treated less than 20 patients per day. In this survey we examined following
itemes. 1) number of radiation oncologists and radiotherapy technologists (RTT) each facility, 2) individuals
responsible for QA, 3) ratio of conducting periodic check for basic QA items, and 4) Ratio of verifying
monitor unit (MU) calculation. Thissurvey showsthat QA isnot satisfactory at most of Japanese radiotherapy
facilities.

Key words: Quality assurance (QA), Questionnaire survey, Radiotherapy staff
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ATECHNICAL DEVICE IN LOW DOSE RATE BRACHYTHERAPY WITH
IR-192 THIN WIRE FOR LOCALIZED PROSTATIC CARCINOMA

Kazuhito ToyA™, Atsunori Yorozu™, Junichi FUKADA™, Takushi DokIYA™

(Received 21 January 2004, accepted 13 May 2004)

Abstract: Purpose: 1r-192 thin wires were used in our hospital since December 1997 for low dose rate
brachytherapy for prostatic carcinoma. Since February 2000, we used the therapeutic planning system which
created a pattern of dose distribution from atransrectal echogram, however, there were difficulties associated
with thistreatment which we tried to improve. However, atechnical problem with the Ir-192 low dose rate
brachytherapy became obvious. Improvements to the method have been tried since October 2001, and are
reported here.

Method: We performed brachytherapy for localized prostatic carcinoma on 105 patients from February 2000
to February 2003. We defined the period from February 2000 to September 2001 as the early phase (47
cases). The period from October 2001 to February 2003 was defined as the late phase in which technical
improvements were introduced (58 cases). We compared the late phase with the early phase. The early phase
treatment procedureisasfollows. We did centesiswith a plastic needle for the prostate gland using transrectal
ultrasound as a guide through the aperture of atemplate by atransperineal approach. The position of the
paracentesis needle was checked by CT and also obtained a pattern of dose distribution in 2 dimensions from
the maximal profile of the prostate gland. This was analysed and dose rate cal culated and radiation source
halt time. We set the clinical target volume around the circumferentia part of the prostate gland. We inserted
radiation source in a pallium needle and then fixed them in situ. However, the next points were modified. 1)
We changed the posture of a patient into extended lithotomy. 2) We invested the position of the transrectal
ultrasound probe in a part of infraversion / dorsum. 3) A metal marker was inserted into the apex of the
prostate gland and was maintained. 4) We contrasted the urethra by means of transrectal ultrasound. 5) The
calculated dose distribution from the transrectal ultrasound for therapeutic planning could be obtained in 3
dimensions. The dose volume histogram was calculated in relation to the prostate, urethra and rectum from
which we decided the dose rate. Each technical improvement was eval uated.

Result: 1) The loading of the needle, which avoided the pubic arch by taking the extended lithotomy was
enabled. 2) Visualization enabled a good amount of the border area of the prostate gland by positioning of the
transrectal ultrasound probe moving towards the dorsum. 3) Weinserted a metal marker at the gland apex part
in order to aim the radiation source displacement and maintain it. 4) It became easy to identify the urethra by
contrasting it. 5) We devised a configuration of paracentesis needle. It became technically clear that the
dosageto the urethraand the rectum could be decreased by these improvements.

Conclusion: We evaluated the problem of brachytherapy for localized prostatic carcinomawith alow dose
rate Ir-192 thin wire. We introduced technical improvements to improve treatment. This has provided a
reference point for further technical improvements for brachytherapy for prostatic carcinoma.

Key words: 192-iridium, Brachytherapy, Prostatic carcinoma
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