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PREDICTIVE FACTORSFOR RADIATION ESOPHAGITISIN
LUNG CANCER PATIENTSTREATED WITH
CONCURRENT CHEMORADIOTHERAPY

Saeko HIROTA™ "2, Kayoko TSuaNO™, Eisaku Y ODEN™

(Received 4 March 2004, accepted 25 May 2004)

Abstract: Purpose: To identify the predictive factors for radiation esophagitis (RE), we analyzed related risk
factors in patients treated concurrently with chemotherapy and conventional fractionation radiotherapy.
Multivariate analysis was used and incorporated dosimetric-volumetric and clinical factors.

Materials and methods: Eighty-nine patients with non-small-cell lung cancer received a chemotherapy
regimen of carboplatin/paclitaxel (CBDCA/TXL) (n=60) or cisplatin/vinorelbine (CDDP/VNR) (n=29)
concurrently with 50 Gy or more of radiotherapy. Logistic regression analysis was performed: independent
variables were age, serum abumin and hemoglobin at the start of treatment, presence or absence of diabetes
mellitus, chemotherapy regimen, past thoracic surgery, percentage of organ volume receiving >45 Gy (Vas),
and mean esophageal dose (Dmean); the dependent variable was a modified NCI-CTC score of 4 or more.
Results: Vs and Dmean were important variables and good predictors of RE. Patients on a CBDCA/TXL
regimen and with alow serum abumin level were likely to suffer RE.

Conclusion: To prevent severe RE, it is preferable to keep V4 and Dmean low. However, even under these
conditions, patients with alow serum albumin level may still suffer from RE.

Key words: Radiation esophagitis, Chemoradiotherapy, Lung cancer, Multivariate analysis
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REDUCTION OF SET-UP ERRORSIN HEAD AND NECK RADIOTHERAPY
USING A REAL-TIME TUMOR TRACKING SYSTEM AND
AMOUTHPIECE WITH GOLD-MARKERS

Masataka OITA™, Kazuhiko TsucHIYA™?, Rikiya ONIMARU"?, Keiichi OMORI™3,
Yoshiharu WATANABE'?, Takeshi NisHIOKA™?, Hiroki SHIRATO'?, Kazuo MIYASAKA"?

(Received 8 March 2004, accepted 27 May 2004)

Abstract: Purpose: To improve set-up accuracy in head and neck radiotherapy, a real-time tumor tracking
radiotherapy (RTRT) system and a mouthpiece with gold markers has been developed. The reduction in set-
up error was estimated in this study.

Method and Materials: Four patients with oropharyngeal carcinoma were enrolled in this study. Three 2-
mm gold markers were implanted into a mouthpiece, which was designed specifically for each patient. The
center of gravity of the three markersand itsrelationship to the tumor was registered using computed tomography
(CT) and 3-D treatment planning system. Translational set-up error was calculated by comparing the actual
and planned position of the three markers. Set-up errors by conventional manual immobilization and the
RTRT system were compared.

Results: In manual set-up, median set-up errors along right-left (RL), cranio-caudal (CC), antero-posterior
(AP) directions, and three-dimensional (3D) vector length were 0.5, -0.8, 1.3, and 4.1 mm, respectively (n=87).
Systematic set-up errors were 2.8, 3.5, 0.6, and 1.9 mm (n=4). Random set-up errors were 2.6, 3.2, 1.7, and
1.9 mm. In RTRT set-up, trandational set-up errorswere 0.2, 0.3, -0.3, and 1.6 mm, respectively. Systematic
set-up errors were 0.8, 0.8, 0.9, and 0.9 mm (n=4). Random set-up errorswere 1.2, 1.5, 1.1, and 1.3 mm
(n=92). Statistically significant difference (p<0.001) was seen in random set-up errors of X, y, and 3D vector
between the two methods.

Conclusion: Set-up errorswereimproved by using RTRT system with amouthpiece with three gold markers
in head and neck radiotherapy (p<0.001). This system will be useful to improve the accuracy of intensity-
modulated radiotherapy (IMRT), which requires meticul ous set-up.

Key words: Real-time tumor tracking system, Gold markers, Set-up error, Head and neck
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QUANTITATIVE ANALY SIS OF SALIVARY DYSFUNCTION WITH
SALIVARY SCINTIGRAPHY AFTER STEREOTACTIC OR
CONFORMAL RADIOTHERAPY TO HEAD AND NECK TUMORS

Masahiko Koizumi™l, Kinji NisHIvAMA™, HideyaY AMAZAKI™, Yoshinao HASEGAWA"2

(Received 3 February 2004, accepted 22 June 2004)

Abstract: The reduction effects of salivary gland disorders treated by stereotactic radiotherapy (SRT) or
conformal radiotherapy (CRT) for head and neck cancer, were quantitatively evaluated with salivary gland
scintigraphy.

Subjects were 7 patients with nasopharyngeal and 3 with oropharyngeal (tonsillar) carcinomas treated by
SRT or CRT at Osaka Medical Center for Cancer and Cardiovascular Diseases between Sept. '99 and Sept.
'02. The age ranged between 17 and 71 (median 48) yearsold. Maesand femaleswere 7 and 3, respectively.
After conventional radiotherapy, about 40 Gy to bilateral whole parotid glands, boost SRT or CRT 30-36 Gy
with fields avoiding the contralateral parotid as much as possible were done.

After post-RT at 8 months, parotid gland scintigraphy was performed and uptake and secretion rates were
measured.

The average uptake and secretion rates measured as control for 18 head and neck tumors before radiotherapy
including the subjects in this study were 0.40% and 40%, respectively. Average parotid gland 50% volume
dose (D50) were 44.3 (39.2-49.1) Gy in contra-lateral side, and 58.8 (47.3-70.5) Gy inipsilateral side. The
average uptake rates after radiotherapy did not change for both the contralateral (0.44%) and ipsilateral (0.47%)
sides. Average secretion rates were decreased in both sides. That of theipsilatera side (3.9%) were significantly
lower than that of contralateral (11.0%) (p=0.023). There was no correlation between D50 and uptake rates,
but the secretion rates showed a negative correlation. In the cases that D50 were |ess than 55 Gy, even more
than 40 Gy, the average secretion rate was maintained about 10%. On the other hand, the cases of where D50
was more than 50 Gy showed a remarkable decrease of secretion rates with an average of only 2%.

The SRT or CRT as boost irradiation to head and neck tumors with afield avoiding the contralateral parotid
were able to reduce its secretory damage, slightly.

Key words: Stereotactic radiotherapy (SRT), Conformal Radiotherapy (CRT), Parotid gland, Salivary
scintigraphy
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IMPORTANCE OF SCATTER COMPENSATION ALGORITHM IN HETEROGENEOUS
TISSUE FOR THE RADIATION DOSE CALCULATION OF SMALL LUNG NODULES
— A CLINICAL STUDY—

Yuji BABA™, Ryuji MURAKAMI™, Naohisa MizukAMI™L, Shoji MORISHITA™, Yasuyuki Y AMASHITA™S,
Nobuyuki MORIBE?, Yukinori HIRATA"?, Fujio ARAKI™3

(Received 17 May 2004, accepted 15 July 2004)

Abstract: The purpose of this study was to compare radiation doses of small lung nodules calculated with
beam scattering compensation and those without compensation in heterogeneous tissues.

Materials and Methods: Computed tomography (CT) data of 34 small (1-2 cm: 12 nodules, 2-3 cm 11
nodules, 3-4 cm 11 nodules) lung nodules were used in the radiation dose measurements. Radiation planning
for lung nodule was performed with acommercialy available unit using two different radiation dose calculation
methods: the superposition method (with scatter compensation in heterogeneous tissues), and the Clarkson
method (without scatter compensation in heterogeneoustissues). The energy of the linac photon used in this
study was 10 MV and 4 MV. Monitor unit (MU) to deliver 10 Gy at the center of the radiation field (center of
the nodule) calculated with the two methods were compared

Results: In 1-2 cm nodules, MU calculated by Clarkson method (MUc) was 90.0+ 1.1% (4 MV photon) and
80.5+ 2.7% (10 MV photon) compared to MU cal culated by superposion medthod (MUSs), in 2-3 cm nodules,
MUc was 92.9+ 1.1% (4 MV photon) and 86.6+ 2.8% (10 MV photon) compared to MUs, and in 3-4 cm
nodules, MUc was 90.5+ 2.0% (4 MV photon) and 90.1+ 1.7% (10 MV photon) compared to MUs. In 1-2
cm nodules, MU cal culated without lung compensation (MUn) was 120.6+ 8.3% (4 MV photon) and 95.1+
4.1% (10 MV photon) compared to MU calculated by superposion medthod (MUS), in 2-3 cm nodules, MUc
was 120.3+ 11.5% (4 MV photon) and 100.5+ 4.6% (10 MV photon) compared to MUs, and in 3-4 cm
nodules, MUc was 105.3+ 9.0% (4 MV photon) and 103.4+ 4.9% (10 MV photon) compared to MUs. The
MU calculated without lung compensation was not significantly different from the MU calculated by
superposition method in 2-3 cm nodules.

Conclusions: We found that the conventional dose calculation algorithm without scatter compensation in
heterogeneous tissues substantially overestimated the radiation dose of small nodulesin the lung field. Inthe
calculation of dose distribution of small lung nodules, the scatter compensation in heterogeneous tissues is
essential to obtain an accurate radiation dose.

Key words: Radiation dose calculation, Scatter compensation, Lung, Superposition
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RADIOTHERAPY OF THYMIC CARCINOMA
— A REPORT OF 6 CASES—

Akira SuclYAMA, Gen KUBOTA, Hirohisa OKUHARA

(Received 16 June 2004, accepted 11 August 2004)

Abstract: Thymic carcinoma, with high percentage of advanced cases, is difficult to treat and has unfavorable
prognosis. Six patients, three males and three females, aged 52-90 (mean age 70.4 years), were treated for
thymic carcinoma from 1995-2003. In 5 cases, pre-operative histological diagnoses were obtained by CT
guided needle biopsy. By histological subtypes, four were cases of squamous cell carcinoma and two were
cases of small cell carcinoma. Although five cases underwent thoracotomy, only one case was resected
completely. According to the Masaoka clinical staging system, there were two stage |11, one stage | Va and
three stage 1Vb cases. Because of this result, post-operative radiotherapy (54-70 Gy) and chemotherapy were
applied. Two out of three evaluated cases were PR (partial response). But one case relapsed locally after 20
months. Besides that, there were 4 pleural disseminations, 5 lung metastases, one bone metastasis and one
brain metastasis. Survival since the start of the treatment ranged between 9-65 months (mean: 28 months).
Prognosis for small cell carcinoma, compared to that of squamous cell carcinoma, was less unfavorable with
only a 12-month survival.

By the review of literatures and our data, complete resection promise good prognosis for Masaoka stage |,
Il cases. Multimodal treatment combined with chemo-radiation and surgery is needed for stage I11, IV thymic
carcinoma. Chemotherapy should be applied especially for high-grade histology cases. Radiotherapy is
effective for local tumor control and metastatic tumors.

Key words: Thymic carcinoma, Radiotherapy, Surgery, Chemotherapy
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PROTON BEAM THERAPY FOR LARGE HEPATOCELLULAR CARCINOMA

Keiko NEmoTo, Koichi TokUUE, Kayoko ONIsHI, Masashi MizumoTo, Takayuki HASHIMOTO,
Hiroshi 1GAKI, Masaharu HATA, Kenji KAGEI, Shinji SUGAHARA, Kiyoshi OHARA, Yasuyuki AKINE

(Received 22 June 2004, accepted 17 August 2004)

Abstract: Purpose: To retrospectively evaluate the efficacy of proton beam therapy for large hepatocellular
carcinoma (HCC).

Patients and Methods: Two hundred thirty-five patients having HCC were treated with proton beam therapy
at the University of Tsukuba from 1983 through 2000. Nine patients of the 235 had large HCCs, 10 cm or
larger in maximal diameter. Six patients of the 9, who had a solitary HCC and no metastasis outside of the
liver, were retrospectively reviewed. Two patients of the 6 had impaired hepatic functions and another two
had porta or right hepatic vein tumor thrombosis. They underwent proton beam therapy of 50 to 81 Gy in 10
to 27 fractions over 17 to 52 days. CT or MRI examinations were performed every three months following
proton beam therapy in a median follow-up period of 16.9 months ranging from 4.2 to 62.5 months. Child-
Pugh classification and grades of serum GOT, GPT values according to the National Cancer Institute-Common
Toxicity Criteriawere measured during and after proton beam therapy.

Results: The median survival of the 6 patients was 21.6 months ranging from 5.8 to 65 months. All tumors
werelocally controlled during the follow-up periods, Two tumors disappeared 9 and 13 months after completion
of theirradiation, respectively. The Child-Pugh classification and levels of GOT, GPT values were maintained
during the follow-up periods.

Conclusions: Proton beam therapy was feasible and effective in the treatment of large HCCs. Proton beam
therapy could be an alternative to surgical resection in the treatment of large HCCs.

Key words: Hepatocellular carcinoma, Large tumor, Proton beam therapy
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A CASE OF SECONDARY MENINGIOMA FOLLOWING
TREATMENT OFACUTE LYMPHOBLASTIC LEUKEMIAIN
CHILDHOOD

Surendra Nath SENAPATI, Dipti Rani SAMANTA

(Received 18 February 2004, accepted 21 May 2004)

Abstract: Second intracranial neoplasm is one of the late complication of long term survivors of childhood
acute lymphoblastic leukemia. The clinical, radiological and pathological featuresin a 28 year old patient
who developed meningioma 13 years after the completion of treatment of acute lymphoblastic leukaemia
(ALL) is described here.

The above meningioma may be attributed to prophylactic crania radiation commonly used in treatment of
ALL. Thiscaseisreported dueto it’srarity.

Key words: Second malignancy, Brain Tumour, Acute lymphoblastic leukaemia
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BONE REPRODUCTION AFTER RADIATION THERAPY FOR
LONG BONE METASTASIS: A CASE REPORT

Hideomi Y AMASHITA™, Keiichi NAKAGAWA™L, Hiroshi KAWAGUCHI™2, Kuni OHTOMO"!

(Received 1 March 2004, accepted 31 May 2004)

Abstract: Here we present an 87-year-old man with amalignant lymphomathat invaded hisright fibula. The
patient experienced bone reproduction after radiation therapy for the metastatic bone lesion. Radiotherapy
may be effective for preventing pathologic fracture in a non-weight-bearing bone.

Key words: Radiation therapy, Bone metastasis, Bone reproduction
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RADIATION THERAPY FOR TWO PATIENTSWITH IMPLANTED PACEMAKER
— THE INFLUENCE OF SCATTERED RADIATION TO THE PACEMAKER—

Minako UcHINO, Yoshikazu HosHIKAwWA, Yukihisa OGAwA, Kenji TAKIZAWA, Yasuo NAKAJIMA

(Received 16 March 2004, accepted 6 July 2004)

Abstract: Purpose: Electromagnetic interference to a pacemaker by irradiation iswell known. For irradiation
of esophageal cancer, we have to be aware of scattered radiation to the pacemaker. According to the AAPM
recommendations, the maximum dose tolerated by a pacemaker is 2 Gy. We constructed a phantom and
confirmed the amount of scatter radiation to a pacemaker.

Method: A 57-year-old male with cancer of the middle thoracic esophagus. We give 65.6 Gy of 10 MV X
ray. Confirmation through use of the phantom was made prior to theirradiation. An 80-year-old male with
cancer in the lower thoracic esophagus. Based on the experience with case 1, we give 63.4 Gy of 10 MV X-
ray.

Results: The dose to the pacemaker was 1 Gy, we were able to use alower dose than recommended. Treatment
could be completed in both patients without pacemaker malfunction.

Conclusion: When mediastinal irradiation is indicated, careful prescription of dosage and attention to the
field are necessary, particularly for the patients with a pacemaker.

Key words: Pacemaker, Esophageal cancer, Radiation therapy, Electromagnetic influence
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