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Small cell esophageal carcinoma(SCEC) is a rare disease with aggressive behavior and poor progno-
sis. Because of the rarity of this disease, standard therapy has not yet been established. The objective of
this retrospective study was to report the outcomes of SCEC treated with chemotherapy and radiotherapy
from a retrospective study of 11 patients. We enrolled 11 SCEC patients who were treated with radiation
therapy (more than 50 Gy) and chemotherapy between May 1996 and October 2007. Patients’ age ranged
from 44 to 77 years (mean: 69 years). In all patients, pathological examination of the specimen obtained
by biopsy revealed small cell carcinoma. All patients were treated with chemotherapy and radiation ther-
apy. The mean follow-up time was 14.7 months, and the median overall survival time of all patients was
13.2 months (range: 4.2-43.6 months). The 1-year and 3-year overall survival rates were 63% and 24%,
respectively, while the 1-year and 3-year progression-free survival rates were 45% and 14%, respectively.
Five of seven patients with complete response (CR) developed recurrent disease. Recurrence sites were
distant metastases in four patients and lymph node outside the radiation field in one patient. Chemoradia-
tion should be considered as one of the important treatment options for the loco-regional control in the

patients with SCEC.

INTRODUCTION

The esophagus is the most commonly involved site of
extrapulmonary small cell carcinoma. Small-cell carcinoma
has been described in the lung, esophagus, stomach, intes-
tine, salivary gland, paranasal sinus, thymus, prostate, uri-
nary bladder, breast, uterine cervix, endometrium, and skin. n
In the gastrointestinal (GI) tract, 50% of tumors arise in the
esophagus.? McKeown reported two cases of small cell
esophageal carcinoma (SCEC), the first report of this dis-
ecase,” and since that time the incidence of SCEC has been
estimated to range from 04% to 3.2% of all esophageal
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malignancy.*”® SCEC is a rare disease with aggressive
behavior and poor prognosis, and because of the rarity of
this disease, standard therapy has not yet been established.

The clinical behavior of SCEC has a marked resemblance
to that of small cell lung carcinoma (SCLC), with a high fre-
quency of regional and distant spreading at diagnosis and
early systemic relapse after local treatment. Small cell car-
cinoma is considered to be highly sensitive to radiotherapy
and chemotherapy. Radiation therapy and surgery are used
to manage loco-regional disease, and systemic chemotherapy
is used to treat metastasis. The objective of this retrospective
study was to report the outcomes of SCEC treated with che-
motherapy and radiotherapy from a retrospective study of
eleven patients.

MATERIALS AND METHODS

Patients

We enrolled eleven SCEC patients who were treated with
radiation therapy (more than 50 Gy) and chemotherapy at
Kyushu University Hospital, Kyushu Cancer Center, Kita-
Kyushu Medical Center, and Saiseikai Fukuoka Hospital
between May 1996 and October 2007. The characteristics of
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the patients are shown in Table 1. Patient age ranged from
44 to 77 years (mean: 69 years). In all patients, pathological
examination of the specimen obtained by biopsy revealed
small cell carcinoma.

Pretreatment evaluation

The extent of disease in each patient was evaluated by
physical examination, esophagography, esophagoscopy, and
computed tomography (CT) of the neck, chest, and abdo-
men. Distant metastases were evaluated using CT, brain
MRI or positron emission tomography (PET). Assignment
of clinical staging was performed according to the criteria of
the International Union against Cancer (UICC, 2002).9

By analogy with SCLC, we have defined limited disease
(LD) as a tumor that could be covered reasonably within a
single field, and extensive disease (ED) as one that involved
distant metastases.

Treatments

The details of radiation and chemotherapy treatment of all
patients are shown in Table 2. All patients were treated with
chemotherapy and radiation therapy. In all patients, radiation
therapy was performed using an external beam and delivered
at a daily dose of 1.8-2 Gy, five times per week using 4, 6,
or 10MV photon beams. The total dose ranged from 50 to
70 Gy (median 60.8 Gy). Eight patients were treated with
prophylactic regional irradiation of 40-41.4 Gy. The chemo-
therapy regimen consisted of cisplatin (CDDP) and 5-
fluorourasil (5-FU) in four patients, CDDP and UFT in one
patient, carboplatin (CBDCA) and etoposide (VP-16) in
three patients, CDDP and irinotecan hydrochloride (CPT-11)
in two patients, and CDDP and VP-16 in one patient. In two

ED patients with liver metastases before treatment, transar-
terial infusion with CDDP was performed for liver metastasis.
Concurrent chemoradiotherapy was performed in eight
patients.

Response evaluation

For measurable disease, responses were evaluated accord-
ing to the World Health Organization (WHO) criteria.”
Response for all sites was as follows: complete response
(CR) was consistent with disappearance of all visible tumors
including distant metastasis, while partial response (PR) was
assigned if all visible tumors were reduced by at least 50%.
Progressive disease (PD) was consistent with an increase in
the tumor area by 25% or developing distant metastasis.
Response for the primary tumor was also evaluated accord-
ing to the criteria of the Japanese Society for Esophageal
Disease.? Briefly, CR for a primary tumor was consistent
with the disappearance of all visible tumors, including ulcer-
ation, and a negative biopsy result on esophagoscopy that
lasted more than four weeks. PR was assigned if the primary
tumor was reduced by at least 50% on esophagography and
reduction lasted for four weeks. PD was consistent with an
increase in the tumor area by 25%. Responses were evaluat-
ed using esophagography, esophagoscopy, and CT of the
chest and abdomen. Distant metastases were evaluated using
CT, brain MRI or PET. Common Terminology Criteria for
Adverse Events v.3.0 (CTCAE) was used to evaluate
observed toxicity.

Statistical analysis
The survival time was calculated from the date of treat-
ment initiation to that of death from any cause or to the last

Table 1. Patient characteristics
. Finding primary Tumor LD L.
Patient Age Gender PS ) length T N M Stage or Metastatic site
type site (mm) ED
1 71 M 1 2 It 30 3 1 1 4 ED  liver, adrenal
2 65 M 1 2 Mt 80 4 1 0 3 LD
3 70 M 0 2 Mt 100 3 1 0 3 LD
4 51 F 3 2 Mt 30 4 1 0 3 LD
5 66 F 0 2 Lt 00 3 1 0 3 LD
6 44 M 1 2 Ut 65 3 0 0 2 LD
7 76 M 1 2 Lt 30 3 1 0 3 LD
8 75 M 0 2 Mt 47 2 0 1 4 ED liver, adrenal
9 58 M 0 3 Ut 130 4 1 O 3 LD
10 77 F 2 3 Lt 70 4 1 O 3 LD
11 74 F 0 0-1pl Mt 10 1 0 0 1 LD

Abbreviations: Ut = upper thoracic esophagus; Mt = middle thoracic esophagus; Lt = lower thoracic
esophagus; LD = limited disease; ED = extended disease
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Table 2. Treatment course and results of treatment

Patient Trce(?ézznt d%lt?(t;;) R};é;g;ial CT legimen ReSp(;?tS; of all PD site (Ir(l)osn’fh) Present status
1 CT-RT+TAI 50 small  CDDP/5-FU PR unknown  23.4  Dead of disease
2  RT->CT-RT 50.4 large CDDP/VP CR DM 13.2  Dead of disease
3 CT-RT 614 large  CBDCA/VP CR none 44.6  Dead with NED
4 CT-CCRT 61.4 large  CBDCA/VP CR DM 24 Alive with disease
5 CT—CCRT 614 large  CBDCA/VP CR none 18 Alive with NED
6 CCRT 70 large ~ CDDP/5-FU CR DM 5.6  Dead of disease
7 CT—-RT 60 large CDDP/CPT-11 CR DM 9.2  Dead of disease
8 CT—RT+TAI 60 small  CDDP/CPT-11 PR DM 12.4  Dead of disease
9 CCRT 60.8 large CDDP/5-FU PR DM 7.2 Dead of disease

10 CCRT 60.8 large  CDDP/5-FU PD DM 4.2 Dead of disease
11 CCRT-CT 63 small ~ CDDP/UFT CR LN 18.1  Dead of disease

Abbreviations: CT = chemotherapy; RT = radiotherapy, CCRT = concurrent chemoradiation; TAI = transarterial infusion; CR =
complete response; PR = partial response; PD = progressive disease; DM = distant metasiasis; LN = lymph node; OST =

overall survival time; NED = no evidence of disease
*large/small; with/without prophylactic irradiation
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Fig. 1. Overall survival curve ; 1-year and 3-year overall survival
rate were 63% and 24%.

date of confirmation of survival. We estimated survival
curves using the Kaplan-Meier method.

RESULTS

The response for all sites was CR in seven patients, PR in
three patients, and PD in 1 patient. The response rate (RR)
for all sites was 91%. The RR of primary esophageal lesions
was 82% (nine of 11 patients). The summary of results of
treatment is shown in Table 2. One patient with PD of all
sites (patient 10) developed distant metastasis in the liver
and bone during therapy. Two patients (patients 3 and 5)
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Fig. 2. Progression-free survival curve; 1-year and 3-year pro-
gression-free survival rate were 45% and 14%.

were still alive at the last follow-up, and one patient showed
no evidence of disease.

The mean follow-up time was 20 months, and the median
overall survival time of all patients was 13.2 months (range:
4.2-43.6 months). The 1-year and 3-year overall survival
rates were 63% and 24%, respectively (Fig. 1), and the 1-
year and 3-year progression-free survival rates were 45%
and 14%, respectively (Fig. 2). Five of seven patients with
CR response developed recurrent disease. Recurrence sites
were distant metastases in four patients and lymph node out-
side the radiation field in one patient. Local recurrence was
not observed. Distant metastatic sites were the liver in two
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Table 3. Severe adverse reactions

Hematologic adverse reactions Grade 3 Grade 4

Leukopenia 3 1
Thrombocytopenia 0 2
Anemia 1 1

Non-hematologic adverse reactions

Radiation pneumonnitis 1 0
Esophagitis 0
Nausea 0 0

patients, brain in two patients, bone in one patient, and pan-
creas in one patient.

Toxicity is summarized in Table 3. Grade 3/4 neutropenia
was observed in four patients (36%), grade 4 thrombocy-
topenia was observed in two patients (18%), And grade 3/4
anemia was observed in two patients (18%). Regarding non-
hematologic adverse reactions, grade 3 radiation pneumonitis
was observed in one patient (9%). Other adverse reactions
were mild, with no treatment-related deaths observed.

DISCUSSION

Small-cell esophageal cancer (SCEC) is a rare disease
with aggressive behavior and poor prognosis. The SCEC
tumor is aggressive, and most patients present with dissem-
inated disease. The prognosis of this tumor is generally unfa-
vorable, with median survival ranging from 3.1 to 15.5
months.>'V Surgical resection, radiotherapy and multi-drug
chemotherapy have been used either alone or in combination
to treat SCEC, but the overall prognosis is still disappoint-
ing, regardless of treatment modality. Because of the rarity
of this disease, the most effective treatment for SCEC has
not yet been established.

Small cell carcinoma is considered to be highly sensitive
to radiotherapy and chemotherapy. Since SCEC has similar
histological and clinical characteristics to small cell lung
cancer (SCLC), the same therapeutic strategies for both
malignancies are recommended in the literature.”** SCEC
is a systemic disease, so chemotherapy is considered to play
a more important role in the combined therapy. In a study
involving eight patients, Isolauri ef al. suggested that the sur-
vival was better for the patients receiving chemotherapy
(range: 4-8 months) compared with the patients treated with
surgery alone (range: 9-30 days).® Law ef al. reported a
median survival of 16.7 months (range: 2.8-72 months) for
patients receiving systemic treatment compared to 2.2
months (range: 4 days to 9.1 months) in the other cases.'®
Nichols et al. reported that 50% of patients with SCEC were
insensitive to multi-drug combination chemotherapy with/
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without sequential radiation,” and Nishimaki ef al. also
reported that chemotherapy with a single-drug protocol
could not prolong patient survival.'”” Nemoto et al. reported
that survival rates were significantly better in the 14 patients
who were treated with chemotherapy (median survival time:
24 months) compared with six patients who were not treated
with chemotherapy (median survival time: 5 months) (p =
0.0061).®

Hudson ef al. concluded that combined modality therapy
using platinum-based combination chemotherapy and radi-
cal radiotherapy might allow a non-surgical approach to
management, avoiding the morbidity of esophagectomy.’®
They reported that the median survival time of all patients
(n = 16) was 13.2 months and that the median survival time
of patients with LD (n = 6) was significantly longer than
those with ED (n = 9) (24.4 versus 9.1 months, P = 0.034).
Additionally, Yau ef al. managed all patients non-operatively
with chemotherapy and/or radiotherapy, and the overall
median survival time was 8 months (range: 2-62 months).””
The survival was 4-62 months for patients with LD (n = 4),
whereas it was 2-10 months for patients with ED (n = 6) at
initial diagnosis. They concluded that satisfactory palliation
could be achieved with chemoradiation for patients with lim-
ited disease.

Chemotherapy for squamous cell esophageal cancer usu-
ally consists of platinum plus 5-FU regimens. However, the
recommended chemotherapy for SCLC is the platinum plus
VP-16 or CPT-11 regimen. CDDP and VP-16 or CPT-11 are
the standard regimen for SCLC in Japan.?® Recently, the
authors of two studies have suggested that the combination
of CPT-11 or VP-16 and platinum such as that used to treat
SCLC seems to be effective therapy for SCEC with an
acceptable toxicity profile.”** Regarding SCEC, Yamashita
et al. reported that 9 LD patients treated with concurrent
chemoradiation using a CDDP plus VP-16 regimen showed
a median survival time of 10.8 months (range: 4.2-42.8

~ months) and a 3-year overall survival rate of 55.6%.% Chin

et al. reported that 12 patients treated with chemotherapy
using a CDDP plus CPT-11 regimen with/without radiation
or surgery showed a median survival time of 417 days
(range: 97-1626 days), and 3 of 12 patients were alive for
over 40 months.” CDDP plus VP-16 or CPT-11 may be
effective regimen for SCEC as well as SCLC. However,
further analysis is needed to determine the optimal chemo-
therapy regimen for SCEC.

SCEC is extremely aggressive and exhibits early metastat-
ic dissemination much like that seen in SCLC. The authors
of several previous reports suggested that SCEC is a system-
ic disease, so metastasis developed in early stages of the dis-
ease. %1520 The most frequent sites of distant metastases
were the bone and liver, followed by the lymph node, brain,
and lung. In our two ED patients, liver metastases were
found initially. We performed transarterial infusion with
CDDRP for liver metastasis in these two patients and achieved

J. Radiat. Res, Advance Publication. This article may be modified at the final publication,

—220—



Chemoradiation for Small Cell Esophageal Carcinoma 5

good response. Transarterial infusion can be effective for liver
metastases. In our two patients, brain metastases were
observed after initial treatment. Prophylactic cranial irradia-
tion (PCI) prolonged the survival time in patients with LD
and ED SCLC in CR cases?*® 1t is very difficult to deter-
mine the role of PCI in the treatment for SCEC by random-
ized prospective study because of the rarity of this disease.

The standard dose and timing of radiation therapy for SCEC
has not been established. In our study, all of the 11 patients
achieved CR or PR of the primary region and no patient had
local recurrence following treatment with 50-70 Gy (median
60.8 Gy) of irradiation. However, Yamashita ef al. reported
that 2 of 9 patients suffered from loco-regional recurrence in
the irradiation field with 50 Gy of irradiation,” and Chin ef
al. reported that 7 of 12 patients initially treated with CPT-
11 plus CDDP without radiotherapy suffered from loco-
regional recurrence.” Therefore, radiotherapy is considered
to have an important role in loco-regional control of SCEC.
In the treatment of SCLC, local recurrence is observed in
approximately half of the patients receiving 40-50 Gy of
irradiation,” but recurrence tends to be reduced by higher
radiation doses.?” Considering the excellent local control in
our series, most of which were treated with 60 Gy or higher
doses, high dose irradiation may be effective for local con-
trol of SCEC. The recommended radiation therapy for SCLC
patients is early and concurrent radiation with an accelated
hyperfractionated (AHF) regimen.?® However, the AHF reg-
imen is difficult to use for SCEC treatment because of the
large field size consisting of a long part of the esophagus.
The optimal dose, radiation field, fractionation schedule, and
timing of the combination with chemotherapy remained to
be established.

Surgical resection is often performed for LD-SCEC as
well as radiation therapy. Sun KL ef al. reported that, in the
73 patients treated with surgical resection for SCEC includ-
ing 60 patients received chemotherapy after operation, 1-, 3-
and 5-year survival rates of patients were 50.7%, 13.7% and
8.2%, respectively.” In our study, 1-year and 3-year overall
survival rates were 63% and 24%, respectively. Additionally,
chemoradiation achieved good response of primary legions
and a local recurrence was 1ot observed in our study. SCEC
is considered a systemic disease rather than local disease
because of high incidence of distant metastases as well as
SCLC. Considering the high local control achieved by radio-
therapy combined with chemotherapy, chemoradiation may
be an effective treatment option comparable to surgical
resection for LD-SCEC. Also for ED-SCEC, a combination
use of radiotherapy with chemotherapy should be an useful
palliative treatment against esophageal stenosis due to pri-
mary tumor.

In conclusion, chemoradiation should be considered as
one of important treatment options for patients with SCEC.
Although the incidence of SCEC is low, it is necessary to try
to do clinical trials to obtain evidences of high level.
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A CASE OF BONE METASTASES FROM BREAST CANCER WITH
FEMORAL HEAD REPLACEMENT AFTER INJECTION OF
STRONTIUM CHLORIDE (Sr-89)

Akira Kirant®!, Mana YosHIMURA'?, Munefumi SuimBo™, Takahiro Yamapa™, Norinari HoNpa™?

{Received 27 May 2009, accepted 15 September 2009)

Abstract: We report a case of multiple bone metastases from breast cancer with femoral head replacement
due to pathological fracture of the femoral head 81 days after injection of strontium chloride (5r-89),
radiopharmaceulical for bone pain palliation. Before replacement, the external radiation dose was estimated,
and careful attention was paid to reducing the radiation from the exposed bones containing Sr-89 during the
surgery. The calculated dose and measured dose with the portable dose rate meter were far below the exposure
limits. We think this report will be informative for future occasions of such plastic surgeries.

Key words: Strontium chloride (Sr-89), Bone metastases, Breast cancer
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Fig. 1  Bone scintigraphy at injection of Sr-89.

¥ =

Sr-80l BB EERENC B VT, WREBMENTHES
ANAHEHRERATH S, HHIRE LT, VAS, 1
BREHEOVT NP ORI HT25% TRO LIS Z EHUR
ShTwaY,

2T, SH. ANEBEHRERESH L O, REEH
BMA AT T A4 ko, FHTHC, BF0
HPICRE T 5Sr-80l L BN E L ONL. 0, bh
HRAFRENCHE L2 FEE Table 2 {23817 5.

9, AANCRET L2, BREANOME GREDOHERIC
DNCIHRG,

BREPUITETET ASr-890FUH I DWW T TH B, K
EO% | FERABRIZT, Sr-85% AW TR & FRFFER
2, CEHOBEREETLIBREOO~T2HEZIZBWVT
814% Th-72Y. ThESHII, WAEYERY(S05H) 1S
ESWT, B 5D DRSHHEDFEGIRZ03) 2 EE T
B, EKAICRET 5 EIZ74(MBg) x 0.814 x 033 =
20MBqiZlE & HfEsE Sh7

Sr-8913, BHMRATL AN F— 149MeV. FHT RN F—
061MeV)DAE RN T 2HHECH Y, ZOpMNRATRE
IdFeather® R HTable 3 DX HIZBIENE, Z0EH,

—231—

1 1

&, FOMBPICKT) REITZTEIH0.20cm (FARE0.67cm)
L, SO EDH, —HEICS-89RBEAMIHES
TVBREILB VT, EHE~ONEHHIICEZR LR
(TCHLEVHIBEEZ TELER 2VERDRS.

LaL, ZEHRTORBIIFHTAVF-TH158cm%
YD s, FHBCKBFrERLE XN B
BEADWITABEESNG, ZOpMIEAHIE R, B
WEDBR~ORBEEZETHL, (ITHFRAICRES
haEtErLND.

FIC, WL RBRE S B A~O T DEE
dhizh, T, HMEUAKEEQT, BHEH) ~DSr-89
ORBEHEHEELL. BLUDIS, Sr-9DLHBTCOHA
ik, AEROEY Y F 79 MBI RGeS FIILAT
BEREL: 2T, £RAFLUF7 I ADORRIER
2. &%, MY, KB4 S B I MO #EB(ROD)
BRrsELIL Sy oIy FRHERT-o-£8, TWER
CHEEBOROID A Y ¥ b 2R L BHEG THRTY
L. G LWBEOHY Y M OEREHF IR ENIHRS
e L, CHIZHTABEBOANY Y bOERDLED
500321k otz LizdoT, I LAEHHTOSr-89
DFRAEREHEI34#90.64MBq (20MBq % 0.0321) & e S 7z,

Sr-80EFET A B A 1 E 1emOIRIBIFU LT B L
R5E5E, T0umifE Y B Hnuwld [T REDOTE -
Hfiv =2 TP ETE, LTOKITTRENS.

Hwum= 10"+ A - D(Emax, k) * C

SIT, A TTETEE, D(Emax, h) | BIROBRTINV
¥ — Emax L U F A & BERERZ IS U 72 BALIRS RETE F &
72 DR ORI EE (mrad - WY/uCi - em™), C: KEO

WL SRR L RANOHER () THL.

Ald, FUHESIZSr-89A%0.64MBq# TR L 72 lcmDERIK
MFEREST DL,

0.64 x 10°Bq/37000/ (47 x 1°) = 1.38uCifem’

Dit, BROBAKITINF— 149MeV, HIFL HHEOHERE
#10cm& LT, M CEROBE « SFiv =27 VP (R
4, 34)DBLHARY, 13(mrad - h/uCi-ecm) &5 &,
Huoumld,

Hroun = 0.01 (mrad/mGy) x A{(uCi/em?) x D(Emax, h) x C
=0.01x138%x13x1
= 0.18mSv/h

COLHZ, SEOLHICEHRLABERERELLT
W0cmDBEMEC, | BAAEELALLTS, EE OMES
120.18mSvEHEE SN, RFS MG EIRES0mSvAET (S
LPICTRAMETHLEEX ORI

e g Lo KB L Y 10emBE LT — A
A— 7 OREIXTOuSVATH o7z, ZOF - A—%
B lem@EUREEY XA A—5THY, gv1 Pl
H+aZLTRBBERAT AL, BREORIEZIR



Sr-898F - L AT Bl IR AT & JifT L 2, AR 1 6 157

Fig.2 A pelvis radiograph. Left femoral head replacement for pathological fracturé of the femoral head.
(a) Before surgery.
(b) After surgery.
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Objective: The purpose of this study is to identify the treatment planning process for
Japanese patients with localized prostate cancer.

Methods: The Patterns of Care Study conducted a random survey of 61 institutions nation-
wide. Detailed information was collected on prostate cancer patients without distant metas-
tases who were irradiated during the periods 2003-05. Radiation treatment planning and
delivery were evaluated in 397 patients who were treated radically with external photon beam
radiotherapy.

Results: Computed tomography data were used for planning in ~90% of the patients.
Contrast was rarely used for treatment planning. Simulations and treatments were performed
in the supine position in almost all patients. Immobilization devices were used in only 15% of
the patients. Verification of the treatment fields using portal films or electric portal imaging
devices was performed in most of the patients. However, regular or muitiple verifications in
addition to initial treatment and/or portal volume changes were performed in only 30% of the
patients. Typical beam arrangements for treatment of the prostate consisted of a four-field
box. Three-dimensional conformal techniques were applied less frequently in non-academic
hospitals than in academic ones. Modernized multileaf collimators with leaf widths <10 mm
were used in about two-thirds of the patients. Although the total doses given 1o the prostate
were affected by the leaf widths, there were no significant differences between leaf widths of
5and 10 mm. 4

Conclusions: The results of the survey identified certain patterns in the current treatment
planning and delivery processes for localized prostate cancer in Japan.

Key words: prostate cancer — treatment planning — Patterns of Care Study

INTRODUCTION

Recent years have seen rapid modernization in the develop-
ment of new radiotherapy equipments and techniques, and
great growth in their availability in Japan. Accordingly,
radical radiotherapy has been accepted as an option for the
curative treatment of prostate cancer (1,2), and a number of

For reprints and all correspondence: Katsumasa Nakamura, Department of
Radiology, Kyushu University Hospital at Beppu, Tsurumibaru 4546, Beppu
874-0838, Japan. E-mail: nakam@radiol.med.kyushu-u.ac.jp

patients with prostate cancer have been treated with not only
three-dimensional conformal radiotherapy (3DCRT), but also
with intensity-modulated radiotherapy (IMRT). However, as
with any newly arrived medical technology, the treatment
planning process and methods are critical factors to affect
the treatment results. Therefore, it was deemed very impor-
tant to examine the structures and processes of treatment
planning and delivery for localized prostate cancer in Japan.
The Japanese Patterns of Care Study (PCS) national
survey is a retrospective study designed to investigate the

© The Author (2009). Published by Oxford University Press. All rights reserved.
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national practice processes of radiotherapy for selected
malignancies over certain periods of time (3). In the PCS
survey, detailed information about the structures, processes
and outcomes of radiation treatment was collected. The
2003—05 PCS, which is the most recent PCS, included ques-
tionnaires designed to assess treatment planning practices
currently in use. The goal of this current report is to identify
the treatment planning process for patients with localized
prostate cancer in Japan.

PATIENTS AND METHODS

The methods used in data collection for the PCS have been
described previously (1—3). From a stratified Facilities
Master List, 34 hospitals were randomly selected from A
institutions (university hospitals/cancer centers) and 27 hos-
pitals from B institutions (non-academic hospitals) (Table 1).
Between August 2006 and September 2008, each of the
chosen facilities was visited by member physicians of the
PCS group. A total of up to 10 medical records from each
institution were randomly selected and reviewed. The follow-
ing eligibility criteria were used in the process survey. The
patients were required to have been diagnosed with adeno-
carcinoma of the prostate without evidence of distant metas-
tases; they had to have been treated with radiotherapy
between 2003 and 2005; and the patients must not have been
diagnosed with any other malignancy nor have been pre-
viously treated with radiotherapy. From a total of 592 eli-
gible cases (Table 1), 397 patients were evaluated who had
been treated radically with external photon beam radiother-
apy. Patients who were treated after surgery or after pro-
gression from hormonal therapy were excluded.

In this paper, we focused on the patterns of radiation treat-
ment planning and delivery for localized prostate cancer.
The data were stratified according to whether the treatment
took place in academic or non-academic facilities, and com-
pared on this basis. For statistical analysis, the differences
between proportions were tested by the y* test. A P value
< 0.05 was considered to indicate a statistically significant
difference.

Table 1. The number of patients examined in this analysis

No. of No. of total No. of
facilities  prostate patients in
patients this study

A institutions (university hospitals and cancer centers)

Al (>410 patients per year) 17 180 111

A2 (<410 patients per year) 17 164 105
B institutions (non-academic hospitals)

B1 (=130 patients per year) 15 148 117

B2 (<130 patients per year) 12 100 64
Total 61 592 397

Jpn J Clin Oncol 2009,39(12) 821

RESULTS
TREATMENT PLANNING AND IMPLEMENTATION

The computed tomography (CT) simulation usage rates are
shown in Table 2. CT data were used for planning in ~90%
of the patients. The majority of the CT data were obtained
from dedicated CT scanners in A institutions, but almost half
of the CT data were obtained from diagnostic CT scanners in
B institutions. X-ray simulation was used more frequently in B
institutions. Contrast was rarely used for treatment planning.

Verification of the treatment fields using portal films or
electric portal imaging devices was undertaken in most of
the patients. However, regular or multiple verifications in
addition to initial treatment and/or portal volume changes
were performed in only 30% of the patients.

PosITioN AND IMMOBILIZATION OF PATIENTS

Simulations and treatments were performed in the supine
position in almost all patients (Table 3). Immobxhzatlon
devices were used for only 15% of the patients.

TREATMENT TECHNIQUES

Treatment techniques are shown in Table 4. The most com-
monly used photon energy was 10 MV. In B institutions,
lower energies <10 MV were used more frequently.

Table 2. Treatment planning and implementation

Stratification® P value
A B
Simulation 0.021
CT simulation with/without X-ray 203 (94.0%) 158 (87.3%)
simulation
Dedicated CT 171 (79.2%) 82 (45.3%)
Diagnostic CT 32 (14.8%) 76 (42.0%)
X-ray simulation only 13 (6.0%) 23 (12.7%)
Contrast used for treatment planning 0.871
None 213 (98.6%) 179 (98.9%)
Rectal barium 0 2 (1.1%)
Urethrogram 1 (0.5%)
Both 1(0.5%)
Portal verification 0.031
None 9 (4.2%) 0

Initial treatment or field change
only

147 (68.1%) 128 (70.7%)

Regular or multiple intervals 60 (27.8%) 53 (29.3%)

CT, computed tomography.
“Because some data were missing, the total numbers of patients may be less
than the actual numbers.
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Table 3. Position and immobilization of patients

Table 4. Treatment techniques

Stratification P value Stratification P value
A B A B
Position 0.403 Energy (MV) 0.0000
Supine 216 (100%) 179 (98.9%) 4-59 10 (4.8%) 13 (7.4%)
Prone 0 2 (1.1%) 6—9.9 8 (3.9%) 42 (24.0%)
Immobilization 0.434 10-14.9 149 (72%) 113 (64.4%)
None 174 (80.6%) 158 (87.3%) >15 40 (19.3%) 7 (4.0%)
Cast® 24 (11.1%) 14 (7.7%) Field arrangement for the prostate 0.0000
Body frame® 9 (4.2%) 9 (5.0%) 2-field 36 (16.8%) 15 (8.4%)
Others/unknown 9 (4.2%) 0 3-field 7 (3.3%) 2(1.1%)
4-field 49 (22.9%) 71 (39.7%)
*Cast’ was defined as a firm body support system, such as vacuum pillows. g
5Body frame’ was defined as an immobilized system, such as a system 5-field 33 (154%) 4@Q2.2%)
using a base plate and body shells. >6-field 26 (12.2%) 12 (6.7%)
Rotational 21 (9.8%) 16 (8.9%)
Pendulum 41 (192%) 54 (30.2%)
The typiczl bfear? arr;nlggr;\ent lt:or treatmer;t of thle grgs- 3DCRT/IMRT technique 0.0000
tate consisted of a four-field box. Treatment plan included a .
. . . . 3DCRT-dynamic 64 (29.6% 54 (29.8%
moving field in one-third of the patients. 3D conformal tech- Y ¢ oo) (29.8%)
. . . . - i 0,
niques including IMRT were generally applied less fre- 3DCRT-static 87 (40.3%) 38 21.0%)
quently in B institutions than in A institutions (A1, 97.3%; IMRT-step and shoot 13 (6.0%) 2(1.1%)
A2, 53.3%; B1, 59.8%; and B2, 37.5%). Modernized multi- IMRT-sliding window 0 0
leaf collimators (MLC) with leaf widths <10 mm were used None 52(24.1%) 87 (48.1%)
in about two-thirds of the patients. Width of multileaf collimator leaves 0.0000
5 mm 38 (17.6%) 53 (29.3%)
TotAL DosE 10 mm 120 (55.6%) 52 (28.7%)
. . 20 mm 10 (4.6% 19 (10.5%
The median dose given to the prostate was 70 Gy (Al, ¢ 00) (10.5%)
. 0,
70 Gy; A2, 70 Gy; B, 67.8 Gy; and B2, 66 Gy). Figure 1 Block 15 (0% 3107.1%)
shows the distributions of doses delivered to the prostate None 26 (12.0%) 26 (14.4%)
according to the leaf width of MLC. Although the doses Unknown 7 (3.2%) 0
were affected by the leaf width, there were no significant
differences between the dosages delivered at 5 mm and those 3DCRT, three-dimensional conformal radiotherapy; IMRT,
delivered at 10 mm MLC leaf width (P = 0.12). intensity-modulated radiotherapy.
100 - -
DISCUSSION %
This is the first detailed survey report focusing on the radi- :ig‘mm
ation treatment planning for prostate cancer in Japan. This o 6 ,, szozzm
Feport provides a clear p?cturg of t‘he present practices relat- g = None
ing to treatment planning in this country. Because few 8
reports exist on treatment planning practices for prostate S 4
cancer (4,5), these data will serve as a baseline for future
surveys as well as for the multicenter trials including
radiotherapy. 2
The results in this study show that contrast was rarely
used for treatment planning in Japan. In the 1989 US PCS 0 A

(4), contrast was used in the bladder and rectum in 25% and
34% of the patients, respectively. However, only 51% of the
patients had CT data for planning in the 1989 PCS (4). It is
recommended that rectal or bladder dye should be utilized to

0-59.9

60-648  65-69.9 70-71.9

Dose (Gy)

72-759  76-84.9

Figure 1. Distribution of radiation doses delivered to the prostate according
to the leaf widths of multileaf collimators.
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