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Background: We evaluated the efficacy of our quality assurance (QA) program of radiation
therapy (RT) in a prospective phase Il study. This is the first description of the experience of
the Japan Radiation Oncology Group (JAROG) with this program.
Methods: Clinical records, all diagnostic radiological films or color photos that depicted the
extent of disease of 37 patients with stage IEA extranodal marginal zone B-cell lymphoma of
mucosa-associated lymphoid tissue (MALT lymphoma) were collected for review. Radiation
- therapy charts, simulation films or digitally reconstructed radiographs, portal films and
isodose distributions at the central axis plan were also reviewed. All documents were digitally
processed, mounted on Microsoft PowerPoint, and for security returned from researchers by
mail in CD-ROM format. The QA committee members reviewed all documents centrally, utiliz-
ing the slide show functionality.
Results: All patients were prescribed their specified dose to the dose specification point in
accordance with the protocol. Three patients were regarded as deviations, because of a
smaller margin than that specified in the protocol (n = 2) or a prolonged overall treatment
time (n = 1). No violations were observed in this study.
Conclusions: This is the first report with regard to the QA program in MALT lymphoma. We
demonstrated that our QA program was simple and inexpensive. We also confirmed that the
radiation oncologists in Japan adhered closely to the protocol guideiines.

Key words: MALT lymphoma — quality assurance — QA program — radiation therapy

INTRODUCTION improvements of early detection of and screening for cancer.
Furthermore, other factors will also prompt the use of RT:
the trend toward less drastic organ-conserving surgery com-
bined with adjuvant RT; the improvement in identification of
patients with high risk of developing loco-regional recur-
rences following surgery; and the aging population of Japan.
It is undeniable that the deleterious consequences of poor
. L quality treatment contribute not only to the rise of compli-
For reprints and all correspondence: Koichi Isobe, Department of . . .
Radiology, Chiba University Hospital, 1-8-1 Inobana, Chuo-ku, Chiba 260- cations but also to deterioration of outcomes. They also lead
8677, Japan. E-mail: isobeko@ho.chiba-u.ac.jp to both an increase in health care costs and a decrease in the

It has been estimated that about 170 thousand cancer patients
will be treated with radiation therapy (RT) either as part of
their primary treatment or in connection with recurrences or
palliation in 2005 in Japan (1). It is anticipated that RT will
play an increasingly important role because of the
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quality of life. Thus, it has long been recognized that quality
assurance (QA) in RT is vital to guarantee provision of safe
and effective treatments (2—12).

The Radiation Therapy Oncology Group (RTOG) and
European Organisation for Research and Treatment of Cancer
(EORTC) are the two largest working organizations present-
ing the models for the application of valid QA procedures in
radiation oncology trials. Both organizations have funding for
centralized data collection, inter-institutional dosimetry pro-
grams and regular site visits, utilizing medical, dosimetric
and physics staff. For the data to be useful with regard to RT,
a rigorous review process must be implemented to document
the radiation used, volume irradiated, fraction size and dose
delivered to comply with the designated therapeutic protocol.
This is the most accurate way to confirm the uniformity of the
treatment and usefulness of the outcome data.

The Japan Radiation Oncology Group (JAROG) con-
ducted a QA program to guarantee the treatment quality of
RT in a phase II study. This study evaluated the efficacy and
toxicity of moderate dose RT for patients with extranodal
marginal zone B-cell lymphoma of mucosa-associated lym-
phoid tissue (MALT lymphoma). In pursuing the project, the
JAROG were faced with a difficult situation in order to
ensure that the clinical and technical compliance to the
specified protocol was satisfactory, without having the finan-
cial, structural or personnel resources to conduct a compre-
hensive clinical QA program. Thus, we developed a simple
and less expensive computer based method to easily execute
our QA program.

Our QA program was based on a central radiation oncolo-
gical review of all patients’ diagnostic imaging, color photo-
graphs and clinical findings. Additionally, an individual RT
prescription for every patient was provided. All of these
documents were digitally processed, and were mailed to
researchers in CD-ROM format. The purpose of the present
study was to assess the feasibility of such a procedure in
multicenter trials and its impact on the definition of the
extent of disease and patients’ treatment among 'Japanese
radiation oncologists. This is the first report describing the
QA program in MALT lymphoma.

METHODS
Stupy DESIGN

From April 2002 to November 2004, 37 eligible patients
with stage IEA MALT lymphoma received RT. The protocol
specified three different total doses of RT, which were
dependent on the tumor location and its maximum diameter.
Patients with orbital disease or those who had minimal
residual disease after surgical removal received 30.6 Gy.
Patients with tumors that were less than 6 cm received RT
with 36 Gy, and those with > 6 cm of disease were treated
with 39.6 Gy. A fraction size was 1.8 Gy in every setting.
The clinical target volume (CTV) was defined as an entire
involved organ (orbit, thyroid, salivary gland, breast) or

gross tumor volume (GTV) with a margin of at least 20 mm.
We did not intend to treat the adjacent first echelon lymph
node region. A lens shield was placed to prevent this except
where the block compromised tumor coverage. Radiation
doses were specified according to the report of ICRU 50. In
electron beam therapy, doses were specified at the peak dose
on the beam axis reached.

PROCEDURE OF QUALITY ASSURANCE PROGRAM

Clinical records, all diagnostic radiological films or color -
photos that depicted the extent of disease of all patients were
collected for review. Radiation therapy charts, simulation
films or digitally reconstructed radiographs, and portal films
were reviewed. In cases of patients who received electron
beam RT, color photos demonstrating the treatment position
in the treatment room were assessed. The isodose distri-
butions at the central axis were also submitted for review. In
addition to the evaluation of adherence of the protocol, an
evaluation of the response assessment was examined by
reviewing the clinical records, diagnostic radiological films

‘and color photos. All documents were digitally processed,
" and mounted using Microsoft PowerPoint. Each researcher

de-identified all materials before submission. Afterwards,
each researcher returned the data via-a.CD-ROM, and the
QA committee member reviewed it using the slide show
functionality. The patient data was not delivered via the
internet for reasons of security. Figure 1 shows an example
of the PowerPoint template.

Our QA programs included evaluation of the fraction size,
the elapsed days, the prescribed dose to the reference point,
the relationship between GTV, CTV and radiation field, and
the difference between simulation film and portal film. The
isodose distributions were also examined as reference data.

DEFINITION OF PROTOCOL VIOLATIONS AND PROTOCOL DEVIATIONS

Protocol violations were defiried as a fractional dose less
than 1.5 Gy, a total dose to the reference point either <90%
or >110% of the dose prescribed in the protocol, the incom-
plete coverage of GTV, and more than 1 cm of difference
between simulation film and portal film. In addition, protocol
deviations were defined as an overall treatment time either
<three weeks or >six weeks, the difference between
simulation film and portal film >35 mm, the field border
<20 mm away from CTV, and a dose to the reference point
either <95% or >105% of the dose prescribed in the
protocol.

RESULTS

We held the QA committee meeting on 19 March 2005.
There were no missing data for any patients, and all docu-
ments were of adequate quality for review. Table 1 shows
the relationship between the RT technique and primary site.
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A Case 30 B - Case 30
Demographics M Pre-treatment diagnostic films

* 35 Years Old, Female
* Left Orbit  (Right or Left)
* Stage IE  (Tumor size : 22x1.2
cm)
* Radiation therapy
Energy: 4MV-X
Total dose: 30.6 Gy
Fraction size: 1.8 Gy
Number of fraction: 17

Case 30 Case 30
Pre-treatment key films DRR and Portal film
. B \"

Case 30

Dose @iStriP‘ftigp . Radiation therapy chart
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Case 30
Post-RT diagnostic films

Figure 1. Examples are shown of the types of data that were used in this template. (A) a patient demographics, (B) pretreatment diagnostic films, (C) pretreat-
ment key films, (D) digitally reconstructed radiograph (DRR) and portal film, (E) dose object, (F) radiation therapy chart, and (G) post treatment diagnostic
films. The original documentation was written in Japanese. (Please note that a colour version of this figure is available as supplementary data at http://

www.jjco.oxfordjournals.org)
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The most common field arrangement was a single anterior—
posterior field (41% of patients), and two oblique fields
follow (30%). Two anterior—posterior or lateral opposing
field techniques were employed in nine patients (24%). No
patient received RT with a 3D conformal technique or inten-
sity modulated radiation therapy (IMRT). All patients were
prescribed their specified dose to the dose specification point
in accordance with the protocol. No patients received RT
with a fraction size other than 1.8 Gy. Only one patient
required an overall treatment time more than 6 weeks, which
was defined as deviation. The cause of this prolonged treat-
ment time was merely personal. Adequate tumor coverage
was achieved in 95% of the patients. Although CTV was
covered enough in the treatment volume, the field border
was placed with smaller margin (<20 mm) than that speci-
fied in the protocol in the remaining two patients. These two
cases were defined as deviations. The isodose distributions at
the central axis plan were acceptable in all patients. Overall,
deviations were observed in three patients and the QA com-
mittee concluded that 92% of patients received RT as speci-
fied by the protocol. No protocol violations were observed in
this study.

Because all documents were digitally processed in this
study, the cost per patient, including CD-ROM and postage,
was about ¥150 (i.e. about US$1.30). It took about an hour
to prepare each patient data for review.

DISCUSSION

This report described our initial experience with a QA
program in a multi-institutional prospective study. Our
program is very simple and inexpensive. Ishikura et al. (13)
investigated the quality of RT in a Japanese clinical trial and
found that 60% of patients received less satisfactory RT in
2001. They extended their research to 2005 and demon-
strated that protocol violation decreased dramatically to less

Table 1. Primary site and RT technique

Primary site RT technique
AP Oblique Opposing field Others

Orbit - 15 6 3 0
Thyroid 0 3 1 0
Salivary gland 0 2 2 0
Waldeyer’s ring 0 0 2 0
Prostate 0 0 0 1
Lung 0 0 0 1
Cecum 0 0 1

Total 15 11 9

RT, radiation therapy; AP, single anterior-posterior field; Opposing field,
two anterior-posterior or lateral opposing field techniques.

than 5%. The early RTOG study also showed that the fre-
quency of major and minor deviation was as high as
between 60 and 70%. They reported that the appropriateness
rate rose over time, because the participating radiation oncol-
ogists became familiar with the protocol (2). The
Trans-Tasman Radiation Oncology Group (TROG) also
demonstrated an improvement in QA over time (14). Our
observation that 92% of patients received RT per protocol
specification was very promising for the initial QA experi-
ence. In addition to the decrease of protocol violation over
time, Halperin et al. (15) reported that institutional experi- -
ences affected the incidence of major deviations. RTOG also
found that the QA performance was significantly better at
principal centers compared with satellites. We were not able
to assess institutional difference, because only three patients
were judged as being a violation of protocol guidelines.

It has long been realized that the quality of treatment
seriously affects the outcome of clinical trials. Several
groups have evaluated the relationship between violation and
staging, treatment strategies, and outcome. The German
Hodgkin’s Study Group (GHSG) evaluated the quality of RT
for early stage HL (Hodgkin’s lymphoma) and found that
freedom from treatment failure (FFTF) was significantly
influenced by the quality of RT. Those who received RT as
per protocol obtained 82% of FFTF, and those with violation
demonstrated only 70% of FFTF after five years ( 16).

. Furthermore, they observed that the disease extent recorded

on the case report forms was significantly different from that
shown on diagnostic CT, which resulted in a change of
disease stage, treatment group allocations, and treatment
volume (17,18). As these misinterpretations lead to protocol
violations, they recommended an early central prospective
review. Dieckmann and colleagues (19) also concluded that
an up-front centralized review of patient data and consecu-
tive set-up and delivery of individualized treatment proposals

“for every patient are feasible within a large multicenter trial

involving pediatric HL.

However, two groups have concluded that violation did
not lead to a detrimental treatment outcome. The EORTC
20884 trial evaluating the efficacy of involved field RT in
patients with advanced HL demonstrated that 47% of
patients received RT with major violation (20). However,
their conclusion was that the outcome was not influenced by
violation of the radiotherapy protocol. In another multicenter
trial involving pediatric medulloblastoma, 57% of the fully
evaluable patients had one or more major deviations in their
treatment schedule (21). Major deviations regarding the
treatment site were also found in more than 40% of patients.
Despite these high major deviation rates, underdosage or
geographical misses were not associated with a worse
outcome. Although these two groups did not demonstrate a
relationship between violation and treatment outcome, it is
assumed that these high violation rates make it difficult to
correctly understand the true message of clinical trials. With
respect to violation rates, our present trial was satisfactory
and the outcome data are robust.



Advances in imaging and other technology have enhanced
our ability to create complete anatomic and functional 3D
data for each patient that facilitates the use of advanced tech-
nology RT delivery tools, including 3D conformal RT, inten-
sity modulated RT, stereotactic RT and radiosurgery, and
image-guided RT. Implementing these advanced technol-
ogies safely in clinical practice will require innovative and
efficient methodologies for clinical QA. For example, Palta
et al. (22) introduced the new web-based QA program to
allow the rapid peer review of radiotherapy data through a
simple personal computer-based web browser. RTOG has
already developed a web-based QA program, and EORTC
will also adopt a similar system to facilitate their QA
program.

This is the first report that evaluates the QA program in
MALT lymphoma. The technical deviation rate, technical
data quality and completeness of this phase II trial were
acceptable, and in addition our QA procedures were inexpen-
sive and not time consuming. Furthermore, in maulti-
institutional studies, this analysis continues to lend credence
to efforts related to QA for RT.
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Primary malignant melanoma of the esophagus (PMME) is a very rare disease with an extre-
mely poor prognosis. Surgery is currently considered its best treatment, while any other
measures are ineffective. We studied the effect of active specific immunotherapy- using mono-
cyte-derived dendritic cells (DCs) pulsed with the epitope peptides of melanoma-associated
antigens (MAGE-1, MAGE-3) in patients with PMME after surgery, for the first time. The
patient received passive immunotherapy with lymphokine-activated killer cells concomitantly.
Two HLA-A24-positive patients with PMME were treated. Both patients initially received
radical esophagectomy with regional lymphadenectomy, followed by adjuvant chemotherapy
with dacarbazine, nimustine, vincristine and interferon-«. In the case 1 patient, active specific
immunotherapy was used to treat a large abdominal lymph node metastasis that became
obvious 21 months after surgery. The disease remained stable for 5 months, and the patient
survived for 12 months after the initiation of immunotherapy. In the case 2 patient, immu-
notherapy was tried as post-operative adjuvant treatment after adjuvant chemotherapy. There
was no tumor recurrence for 16 months after the immunotherapy. As of 49 months after eso-
phagectomy, the patient is still alive. In both patients, the ability of peripheral lymphocytes to
produce IFN-v in vitro in response to peptide stimulation was significantly enhanced and
delayed-type hypersensitivity skin test response to MAGE-3 peptide was turned positive after
immunotherapy. In conclusion, active specific immunotherapy for PMME with the use of DCs
and MAGE peptides was safe and capable of inducing peptide-specific immune responses.
This case report warrants further clinical evaluation of this immunotherapy for PMME.

Key words: esophageal malignant melanoma — cellular immunotherapy — dendritic cell —
lymphokine-activated killer cell — MAGE peptide

INTRODUCTION

median overall survival of 10—14 months (1,2). Radical eso-
phagectomy with regional lymphadenectomy is the mainstay

Primary malignant melanoma of the esophagus (PMME) is
an uncommon tumor comprising only 0.1-0.2% of all eso-
phageal malignancies (1,2). Only about 250 cases have been
reported in the English-language literature to date (3,4). The
prognosis of PMME is extremely poor, with a reported

For reprints and all correspondence: Yuji Ueda, Department of Surgery,
Division of Digestive Surgery, Graduate School of Medical Science, Kyoto
Prefectural University of Medicine, 465 Kajii-cho, Kawaramachi-Hirokoji
Kamigyo-ku, Kyoto 602-8566, Japan. E-mail: yueda@koto kpu-m.ac.jp

of therapy for patients with resectable PMME; however, the
S-year survival rate after surgery is less than 5% (1). Various
regimens have been tried as post-operative adjuvant treatment
to prolong survival, including chemotherapy, radiotherapy,
and immunotherapy using recombinant cytokines. However,
because very few studies on PMME are available, potential
benefits of these treatments remain uncertain.

Since the latter half of the 1990s, dendritic cell
(DC)-based immunotherapy has been used to treat cancer,

© 2007 Foundation for Promotion of Cancer Research
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Abstract: A national structure survey of radiation oncology in 2005 using questionnaire was conducted from
March 2006 to February 2007 by JASTRO. The response rate was 96.9%: 712 out of 735 completed the
questionnaire . The total numbers of new cancer patients and cancer patients (new+repeat) treated with radiation
were estimated to be 162,000 and 198,000, respectively. The numbers of linac, telecobalt, Gamnma Knife, ®Co
RALS, and "’Ir RALS in actual use were 765, 11, 48, 64, and 119, respectively. The linac has the dual energy
function in 498 (65%), 3DCRT in 462 (60%), and IMRT in 170 (22%). The numbers of JASTRO-certified
radiation oncologists, full time equivalent (FTE) radiation oncologists, medical physicist, radiotherapy QA
staff, radiation therapist and radiation therapy nurses/clerks were 426, 774, 117, 257, 1,635, and 907,
respectively. Use of radiotherapy geographically varied from 0.8 to 1.7 new patients per 1,000 population.

Key words: Structure survey, Radiotherapy facility, Radiotherapy equipment, Radiotherapy personnel
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Medlcme) 8%5%&%5&?{?%&?% ﬁﬁgfﬁ&ﬁ“ 724 (Department of Radlologlcal Technology, School ‘of Health Sciences, Fujita Health,
»University ) - Rl j(%fi%i]l BRI AR (Depa.rtment of Radiology, University of Tokyo Hospnal) i ,‘°Eﬁk—?-ﬁ%l%:[§_%ﬁf§%ﬂﬁ§lﬁl§
EREREHEERY - BRI ARRE (Departmiit of Radiation Oncology and Image-applied Therapy, Graduate School of Medicine Kyoto University), -
SRV REREE LY 5 &%Tﬁvﬁﬂﬁ (Departrent of Radiblogy, National Center for Child Health and Development) CEHRBRT ALY S
ﬁ(uﬁﬂ (Division 6f Radiation Oncology, Shiz ki Cancer Center) (E’ E'E) ‘3§:ﬂ'j("%‘r ]‘;c?b’r’u“lz b A (TohokliUmversxty Hospltal Ciiice Centcr)
! (20064 TASTROZR) .7 , : AR o . 4 PRI o
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Table 1 Category of radiation oncology facilities

RAEEEMEOSE

KEHEOSE

(U} . REMBRE

[N] : BYTBEAELREEE (DALY 7 —-%3KB{)
[P] : A (BMEFRAATFAL) HE (ALY 7 —%LKB )
[Cl: ALYy — - AREY T — - i ENAL ¥ —
[S] : F+Fwk - BESHKE

[C] . &%/ ARk

L] : BR/ MR/ HE/FE B B Emkes

(H] : BEEA - B4Rk - BARES

[0] . ZF oAt

L KEME R
TEYPAEY S - CBRAFEY S - ENAEY S -
CBRATBHEAE YRR (ALY 5 SRR ()
DAY (BRERRTTEAIL) Wk (25 A € v 5 — % 2B ()
DR tERE - BEARE, &% AtREE,

Bk R KE S FR A BEERRES
H:EREAN - EMRFER - AR - 201t

v zZzacac

MEEFGEORELECEINI 6 DOELBEEMERL VE-EEDD

Table2 Region and number of radiation oncology facilities

 Huig (BRI RFIE 30 B 32 EE MRS (%) FENTHERR 2R (%) TSR B2 E (%)

Je#EE (1) 32 "32(100) 31(96.9) 4.4
#ik(6) 62 62(100) 60(96.8) 8.4
RIE (8) 214 206(96.3) 191(89.3) 26.8
{88 - JbBE(5) 58 56(96.6) 52(89.7) 73
g (4) 95 94(98.9) '88(92.6) - 124
8 (6) 131 124(94.7) 115(87.8) 16.2
HE(5) 60 58(96.7) 54(90.0) 7.6
M (4) 37 36(97.3) 31(83.8) 44
JuIH - 1178 (8) 100 98(98.0) 90(90.0) 12.6
=EF(47) , 789 766(97.1) 712%1(90.2) 100

X1 D005 ST IA R E M AR BRI 735 MR & I S R, T12MERI296.9% LAY

N7z £ ET89/ERRIZ, JASTROEHF 2520051 5 1 B
~12A31H T TORGHRIERDZEERBII DOV TOHER
EEFREI NI, 2006EFIASTROSE L 77— ¥ X— R
RERER I TRRENOBH % ERIEEL 7. 460
R 5133 7 BUPHTIRE 2187225, 2 Y D#3005E:%
K LTREFBCL2BRILETH o7, BROEHKT
1EITH o725, Y DX 2 B EOBR AT 7.
4 [TV, RHEMICER SN HRIDED 5. 200742
RE % TIZT66HE3% (97.1%) 2> 5 BED B SN, T TICK
HRIEEEZRLOTVAIER DD ), 2005 IIHEHRIEES
To T BERITTISHR EHE SN2, BT SEEE
712068 (96.9%) & % o 7=, FAEEIF20058 4 AHHEE
STHEERZ CHRITEN:. BEOREZ LN
B’L %20, FH-2FAEEE & L TlinacDdual energyti
BE, 3DCRTHERE, IMRTH#EEE, Tomotherapy, RFRSEIC L
LEGEESNE, BOGTREEBEUEOERN LT/
7 —FTE (full time equivalent . Y408 B i St A REAT T
WCHRE), HEEEREBRBELEDIREENH, KB
SUBEBRERERZMA L. 72, EBEEFHEE
IAEAZ* b D Jia% & A DIRAC (International Directory of
Radiotherapy Centres) ANDF— I BHDI-HDFHED FrEI

TV, 511463 (69.5%) 2 b 7 — s REFOEE LB T,
7 4 — ¥ DIABAREAN20074 4 A i@t L7z, Zhig,
BIHBLR LOFMRERT, IAEADF—Ax— V1T
EHPICERTFELORELB TS,

w R

1. BHAE, B8, R _

Table 1 7, MRSE—EEZRT. £5HBOSELLT
[S]: FT+FHbt - FELHE, [C] . &% /R,
L] : EMR MR B 5K e/ BAEEREE R0
LT—#E L7, [H]: BREA - EFSRE - BARK
%, [0]: ZOMZHE LT—3E L. EEEBEORY:
BNz 6 DOEVEEEMERL Y ¥ —HGICED .

Table 2 (23 & HEER A R L T\ 5. AR (26.8%), 5F
&, UM - R, R, Rk, PE, S8 bk, Gk
B, WE@44%)DIEE 2 oTWE,

Table 3 IZHERRALREX 53 & fERRAE CEFTRER) 25
T. U REWRERK, 6. BYFALYY — - BRAFKE

VI, BENALYF—TIE SOOALEARD S b
7z. N EDNLREEAEE, P ANKE, OTIEA I 99ALL
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Table 3 Number of radiation oncology facilities by annual patient load and category

Hﬁ"ﬁfﬁ PR Total (%)
(EBFEER) U G N P o) H
A(99ALLT) 12 3 30 73 63 30 211 29.6
B{(100—199A) 14 1 29 83 65 33 225 31.6
C(200—299A) 11 6 8 36 31 22 114 16.0
D (300—399 A) 19 3 3 16 14 9 . 64 9.0
E{400—499A) 19 0 0 32 © 45
F(500ALLE) 37 16 1 4 5 66 93
Total 112 29 71 215 181 104 712
(%) 15.7 4.1 10.0 30.2 25.4 14.6 100

T, B:100~19ADPHEH L ko T/, 2K TR
&, B¥%31.6%, AD%29.6%, C:.200~299AA%16% T o
72. FIS00ALAE%GHET AMRIZ3%TH5E. Ti4b
B, DIEDTT% DHERIII0FKFHEDEMETEERK (A,
B, C)%EEL T3, :

2. FHBER

Table 4-1 I fEERRR O ERFEERE R, T125%
’C“%"*‘Eﬂ% 318A@¥)?$%75§“A#§é Nz, EEOERKE

BREETISHERR & LIBAI, HEEHEERITMNI6H2,000
ANTHo7. u%ﬂﬁliﬁ}fwiu T RFERBED20% LB b
%<, P! RLAE2%, 0. Kt+F - BES
Bk, BEAEH19% TH ol MREETIIF : S00ALLE
#%31%, B 100~199A%%21%, C :200~299 A#518% T
o7z, Table 4-2 IZHERBEFNOEMERER (FHE+H
B)eRd. ERBERATIOHRIGIHRD ), FEE
i&cxuf%ﬁmtﬁ RARRIFTERTOSEL L
ST TI2EERR THRENOLITBAMBE S LTV, £EHE
TR %ﬁ%‘iﬁcti%‘amﬁs,oeo)\f&)ot Hask X
5, FEERIMETidTable 4-1 & TIZEBEDER %2R L7,

Table 5-1 {2, HUBBIMERKE EFRFTEEREZRLTY
5. EFEEEL (%) TRLLEVDIIEHEDN334% TH -
720 RWT, H#D16%, FLM - ifBD11.1%, HiED10.6
% & HEV Tz, FERREROFHBEIZEETYTIH20AT, db
#BIE28TA, BAE273A, W#218 A &5V /2. Table 52142,
FHRCERMEREZRTRLTVS., £EBER(%) D
%ﬁﬁ'@{iﬁrﬂf%o 2. FERTFHERERIIEETEROA
T, dedEE382 A, BEE33IA, EE263A & .

3. (i

Table 6 12, FERRFUER DGR L, %@%’ﬁ%%-r L
TWwb, £{KkTldlinac 7657, tomotherapy 1 3, microtron
247, telecobalt 11& (BREIS), Gamma Knife 485 TH -
7z. Z®7) blinaciddual energythk % 498% (65%) 12,
3DCRTHEEE #4621 (60%) 12, IMRTHSRE% 170@(22%) i
FLTW, Mk TARL &AL 9AT DR
ENEN9%, 40%, 9% TH o175, F: sooALAJ:@ﬁﬁj

, %, R -

ST 3) o7z, JASTROZEEHIIN6ANTH o7z,

BT, 73%, 79%, 48%IZH L Tw7z. D 300~399A
DERECLVDHINEET 2 H5F LAY, FORBRTIEE
T 28 EE LT, 1 BDlinac TEREHTER235
ANBEL TV, C200~29 ADHFHTIZ29A, D :
300~399 AT, 339AREHEL Tz, E:400~49 A\ Tl
331A, F:500ALLETIZ43S NIEEL Tz, &K TA B
&, BRI V=T 290DEHETH 5250~300\/EE %
Aﬁims%@ﬁﬁ XTIz LT (Fig. 1). k21400

R TIZ00EZ LB THEEL TV, BIZE/10% T,
HEEEE00LEBR 5 EHOBE R 1 BDlinac THEE
LTwi:, HFREEETTEHEEL Tz, /NEERST
% 1E (ERENE) 139Co RALSHT64E, “Ir-RALSHS119%E,
BICs-RALSH 2 B TH o7z, HsRBEILICKRETT 5 &,
C:200~299 AN E DK & VRt linacD ZHSREIITE
LT, ANRIERREESCUEOBRTEM S, 1§
{Z¥Ir-RALSIEE : 400~499 AL LT 6 Sl E Dk 12 245
=¥ (NG ZYAN

Table 7 12, HMEERBERIOWEERLIRRBERL T3
EETEXMY I 2L —F502%, CTYI 2V —% 407
B, BEHIGEEITE I Y ¥ 2 — 5 (RTP) 9404, HEHRIAE
BEHCT351A, BATHIGEEAMRI 124, BEHREEOT
FCnarv¥a—yERIT626HE, K77 v M AIEE649
g%, % ETH o7z HRBAE TCT simulator DR =R % A
HE, AOANLTORERTIINGTH o724, F:500A
P EDRERTIX97%I2H LT,

Table 8 12, HMATMIGHEEERERL, Z0OBEE * ik
BTRT. REAMERIRTHERD o 72708, RNBEHRA
ERBEREHRFCIZEM (1 FRS, xta 2 FIEREH) T#20
% (A%, F4), #fE et 2 FIERET, 3 FIRET), Bk
FILLEDORRET, EBIMET, FEE&RH) T, FRENH10%
(A2, FE)DEVFBE SN

4. N8B
Table90: HRHENOBERERY v 7HEZRLTW
MRS ) OFHEBRBERFEHE) i1260A
FHOWERE
BUEREIZ1,003N, FEGHOHRFEHELERIITISONT
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Table 4-1 Annual number of new cancer patients by patient load and category of radiation oncology facilities
FaER AKX 5 ﬁﬂi ]
MR : Total (712) (%) o
(FERRE) U(112)  G(9) N{71) P(215) 0(181)  H(104) . &
A(211) 458 156 1,631 4,277 4,058 1,801 12,381 7.9 59.0
B (225) 2,021 136 4,162 11,602 9,437 4,627 31,985 20.5 142.8
Cc(114) 2,853 1,526 2,023 8,776 7,369 5,378 27,925 17.9 245.0
D(64) 6,582 1,067 1,083 5,400 4919 3,000 22,051 14.1 344.5
E(32) 8,508 0 0 1,825 1,756 2,105 14,194 9.1 430.1
F(66) 25,460 13,400 640 2,036 2,506 3,740 47,782 30.6 735.1
Total (712) 45882 16285 © 9539 33916 30,045 20651 | 156318
(%) 29.4 10.4 6.1 21.7 19.2 13.2 100
MR TH EE N 409.7 561.6 1344 158.5 166.0 200.5 220.2

2005413)55151‘%&1.3%’%@3& i&%nsﬁﬁ k?ﬁ?ﬁju’i% @#ﬁxs%?%%iﬁ ;@16752000A

Table 4-2 Annual number of total cancer patients (new-+repeat) by patient load and category of radiation oncology facilities*!

sk FERR AR 5 (FERR i) ‘ HEERTY
Total (712) %) gman
(HEEE0) U(112) G(29) N(71) P(215) 0(181) H(104) g
A(211) 516 178 1,994 5,039 5,015 2,067 14,809 7.7 70.5
B(225) 2,417 136 4,996 13,629 11,685 5,684 38,547 202 172.1
c(114) 3,568 2,068 2,657 10,966 9,206 6,435 34,900 18.3 306.1
D{64) 8,383 1,356 1,262 7,273 5,989 3,744 28,007 147 4376
E(32) 10,132 0 0 2,200 2,395 2,802 17,529 9.2 531.2
F(66) 29,562 16,693 768 2,717 3,020 4,621 57,381 30.0 882.8
Total (712) 54,578 20,431 11,677 41,824 37,310 25,353 191 173 )
(%) 28.5 10.7 6.1 219 19.5 13.3 100
BRI BEEEK 487.3 704.5 164.5 195.4 206.1 246.1 269.3
2005&&251@(“#%%73’@5& &%7355&3 Hﬁzﬂﬂtfiﬁﬁmﬁmﬁ%%ﬁ 71"]19758 oooA ~
M ESEN GEEM EEEN. EEERRATOMHE %, %ﬁ*%‘?ﬁcxwfﬁm(ﬁe}km& D 37hEER

R RRIITEE R T I00ANBMN CR Y- -8 R

bol:. BFAHRERSEEBRBLRE L -EEN <Y
N7 —TH 5 (EE+IEEE) GFELEFTEILT4A T
Holz. FENAEBELUEMEII635A, BEM - BEY
BHEEYELIZIITA
(+FEEEIBON), FHRGRERSEEEREL 3257 BEE

F - EBEBBUI0IATH 7.

B3N Th o7z,

BETRIGRIE SR 1 FIEXS /- ) D BEHK

id, 247(190,971/774) AT - 7219 GEASATIE 2 @2

SRR

Table 1042, —ARRKEISMERRRET LISV OBFFRIAE X FIREL C
Wb, FEAERSTIE3,24661 (2003457 3,44861) 2S181MERIZ T
T T/, BEABES IR I - FEEERE0)E
2,773%1 (20034 928%51) A¥79 1%

E#IE1,7656) (20034F 40%1) A5395E5%
A%H”%ﬂil 738451 (20034F 1,6465]) 25191 Ha5%

RIZTiTbN, BRI F
RIZTITbIL Tz,

22T, HTREE

ET 338761 (20034E 54981) AS66HE3%

11,122%7 (20034E 12,610%1) 25197 4E3% |
51131,65861 (20034 838‘&ﬂ)7§i‘92ﬁ5?&b:
(20034F 37061) 25335E3% 12
4F 58741) A36/EE%
B1) A% 5 Hadk

6. ERERS LUK, SEBEEER

RIZTIThh Tz,
TOEEIE25%, 11%, 55%, 27%,
46%, 5%, 0.7%TH 7.
U EDiEek
IMRT, RZ6FFH RSN,
nansz,

RIZE DS,

12T, R () BEHE
2T, EAL (fkaiE) BB

T, IMRTIZ755%60

T, mEFR REHESs8141 (2003
ZIZT, OSrERF G 18451 (20034 226
FNFNFATHRDEE

9%, 28%, 13%, .

FERBEICAB E, FIS00A
EFEE, #AiPEBE, SRS

DBBIB/ NIRRT b AT &

Table 1112, JE"%EIJ%?,U%&%?LTV\% Z BT
& LT3, Fhig,
30,261%1(19.6%), (Mﬁ%;,ﬁﬂéa%ls,séoﬁﬂ (12%), TESELNE

RE - HEFRIEE30,04050(19.4%), $9E
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Table 5-1 Numbers of radiation oncology facilities by region and annual new cancer patients
Hoig (HRERFIE ) BATRE SR B FEER EFBEE (%) B FHHTEER
JbdEE (1) 31 8,909 57 - 287.4
#it (6) 60 11,440 7.3 190.7
FAR (8) 191 52,146 334 273.0
S - bk (5) 52 9,580 6.1- 184.2
B (4) 88 16,631 10.6 189.0
8 (6) 115 25,060 16.0 217.9
HE(5) . 54 10232 6.5 189.5
PUE (4) 31 4,905 3.1 1582
JuH- 48 (8) 90 17,415 11.1 193.5
£ [E (47) 712 156,318 ) 100 219.5
2005 BUSTHIEIRE IR 2 T35H % & 8 L 7 B e OREFBE 1 16520004
Table 52 Numbers of radiation oncology facilities by region and annual total cancer patients (new+repeat)
g (BRE AT R EATHEER EBREH EEBEHI (%) R EBEK
fkiE (1) 31 11,852 62 3823
Hik(6) 60 13,393 7.0 2232 .
BAZR (8) 191 63,189 33.1 330.8
ERE-JbkE (5) 52 11,728 6.1 225.5
g (4) 88 21,841 11.4 248.2
8% (6) 115 30,213 158 262.7
o E (5) 54 12,523 6.6 231.9
M= (4) 31 5,671 3.0 182.9
JUIN- 48 (8) 90 20,763 10.9 230.7
£ (47) 712 191,173 100 268.5
20054 HEHRIE R MBI E 735H8% L 0 L =B & ORERBER 1 H1958,000A
Table 6 .Number of equipments and their function by annual patient load of radiation oncology facilities
HEbRAE L R AQ211) B(225) C(114) D(64) E(32) F{66) Total (712)
Linac 187 214 109 76 53 126 765
with dual energy function 91 133 84 60 38 92 498
with 3DCRT function (MLC width=<1.0cm) 74 122 69 59 38 100 462
with IMRT function 17 29 22 17 25 60 170
Annual No. patients/Linac 72.3 169.3 289.9 338.6 330.7 4353 234.6
Particle 1 1 0 1 0 4 7
Betatron 0 0 0 0 0 0 0
Tomotherapy 1 0 0 0 0 0 1
Microtoron 4 1 . 5 2 0 12 24
Telecobalt (actual use) 12(2) 5(2) 5(1) 4(1) 1(0) 7(5) 34(11)
Gamma Knife 6 12 9 7 2 12 48
Other accelerator 1 1 1 1 1 7 12
Other external irradiation device 1 0 1 1 0 3 6
Co-60 RALS (actual use) 107) 13100 21(19)  19(18) 3(3) 8(7) - 74(64)
Ir-192 RALS (actual use) 2(2) 12(11) 22(22) 18(17) 22(21) 47 (46) 123(119)
Cs-137 RALS (actual use) 0{0) 0(0) 2(2) 0(0) 0(0) 0(0) 2(2)
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Fig. 1 Distribution of annual patient load/external treatment equipment in radiation oncology facility.
Horizontal axis represents facilities arranged in order of increasing value of annual number of patients/treated
equipment within facilities.
Q1: 0—25%, Q2: 26 —50%, Q3: 51 —75%, Q4: 76— 100%.

Table 7 Number of treatment planning equipment and accessories by annual patient load of radiation oncology facilities

RS A(211) B (225) c(114) D(64) E(32) F(66) Total (712) -
X-ray simulator 135 158 79 49 26 55 502
CT-simulator 81 120 72 43 27 64 407
RTP computer (2 or more) 195(14) 236(25) 140(23) 97(22) 69(19) 203 (43) 940(146)
X-ray CT (2 or more) 330(103) 469(173) 291 (99) 192(56) 121(31) 279 (60) 1,682(522)
for RT only . 41 89 90 40 26 65 351
MRI (2 or more) 240 (40) 316(95) 187(69) 127(53) 79(28) 163(53) 1,112(338)
for RT only 1 4 1 1 3 2 12
Computer use for RT recording 167 200 107 61 30 61 626
Water phantom (2 or more) 146(8) 201(23) 112(15) 70(13) 37(7) 83(17) 649 (83)
Film densitometer (2 or more) 70(2) 103 (4) 67(4) "45(3) 23(1) 67(10) 375(24)
Dosemeter (3 or more) 446 (64) 498(72) 295 (54). 191(32) 131(18) 326(49) 1,887(289)

Table 8 Number of treatment planning by its complexity and annual patient load by radiation oncology facilities (n=495%1)

BATRERERHE (BTREREERRICHT2484)

A(141) B(156) C(78) D(45) E(26) F(50) Total (495)
% 6,203 14,205 11,780 7,781 6,893 18,536 65,398
(1 FIRREY, 9TE) 2 FIEEST) (66.5%)  (63.5%)  (551%) (43.7%)  (56.1%)  (46.8%) (53.3%)
Syl 1,760 4,585 5279 5,875 2,610 11,986 32,095
(GExtmm 2 FIEEES, 3 FIEEST) (18.9%)  (20.5%)  (247%)  (33.0%)  (21.2%)  (30.2%) (26.1%)
Eot3 L 1,359 3,587 4325 4,155 2,781 9,110 25317
(4 LA Lo RS, EFRE, FEIARE) (14.6%)  (16.0%)  (202%)  (233%)  (22.6%) (23.0%)  (20.6%)
&F 9,322 22,377 21,384 17,811 12,284 39,632 122,810
AR B A REDRBBATH o7k | 217
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Table 9 Numbers of personnel and annual cancer patients by patient load of radiation oncology facilities

HROBEERY v 78 A(211) B(225) Cc(114)  D(e4) E(32) F(66) Total (712)
R REERTEER =99  100—199 200—299 300—399  400—499 500=<
HERBULHRE (%) 29.6 31.6 16.0 9.0 45 93 100
FRFBERE 12,381 31,985 27925 22,051 14,194 47,782 156,318
| ER S EMFEER 587 142.2 245.0 3445 443.6 724.0 219.5
FHEBELHK 14,809 38,547 34,900 28,007 17,529 57,381 191,173
| RS- FEHEBREER 70.2 171.3 306.1 437.6 547.8 869.4 268.5
FEERARIRR L 74,113 104,738 63,509 40,579 25,281 52,292 360,512
BEHEERIR R A FEER B (%) 42(19.9)  69(307) 60(52.6) 38(59.4) 24(75.0) 54 (81.8)  287(40.3)
BSTHRERE R 168.5 340.5 464.6 437 247 872.7 2,530.3
BUTREHRR /R 5 (%) 0.2% 0.3% 0.7% 1.1%" 1.0% 1.7% 0.7%
1 FEER S0 R R R 0.8 1.5 4.1 6.8 77 13.2 3.6
BSHER AR R A R sk 4/ -0 R R 4.0 4.9 7.7 11.5 10.3 16.2 8.8
HEMEMESHE (%) 35(16.6)  98(43.6) 70(61.4) 45(703) 28(87.5) 61(92.4)  337(47.3)
BEREMEEHTR D% (%) 49(23.2)  59(26.2) 19(16.7) 6(9.4) 3(9.4) 1(1.5)  137(19.2)
BEMRESBH (EE)) 131 200 134 109 105 286 965
HE#RE M E (Fih) 111 176 121 91 79 206 784
JASTROZ BE (% #h) 70 129 104 104 89 276 772
JASTROZEZEEH (K#h) 24 59 65 63 49 166 426
1 HERR L 7-DJASTROS B#K _ 03 - 0.6 0.9 1.6 2.8 42 1.1
FHIEEESD B (%) 110(52.1)  157(69.8) 91(79.8) 59(922) 31(96.9) 64(97.0) 512(71.9)
HEERENER 153 206 136 111 . 108 289 1,003
1 RS B e R B S EY 0.7 09 12 17 34 44 1.4
EENEEIH Y EFTES 49 81 97.85 95.80 89.10 80.30 247.10 659.96
1 FEER L 70 F G B L EEFTES 0.23 0.43 0.84 1.40 2.50 3.70 0.90
FEEERIBLER 146 169 65 19 11 40 450
9 EEVME ST CE SRS 5d 0.7 0.8 0.6 0.3 0.3 0.6 0.6
IR E G RIE L EFTE®! 30.62 46.26 13.72 4.70 2.70 16.50 114.50
1 g% &4 7-DIEH Ehig B E L EFTES! 0.15 0.21 0.12 0.07 0.08 0.25 0.16
it (BH+3EE ) I5RIBYEFTES 80.43 144.11 109.52 93.80 83.00 263.60 774.46
1 BEER 70 & G E 4 ERFTES! 0.38 . 0.64 0.96 1.47 2.59 3.99 1.09
FEZHrHLERK 236.8 389.9 3194 337 284 644 2,211.1
FEHTHHELER 194.2 238.8 115.9 141 43 111 843.9
BALEEIE LI 144.8 211.4 152.9 124.5 92.5 335.6 1,061.7
ARG R LT 160.7 171.6 93 69 74 54.5 572.8
BEHERHE LR 305.5 383 245.9 193.5 116.5 390.1 1,634.5
1 FiER M 7-0 A EHA I LA 1.5 1.7 2.1 3.0 3.5 5.9 23
BER - BEDHF BHREEE 135.1 225.3 164.8 110.45 70.3 201 907
FHEEYE T HCGEEHR) 15+(5) 17+(2) 15+(3) 8+(8) 14+(0)  48+(12.1) 117+(30.1)
FERSREHERRERE L GRESR)  213+3)  625+(1) 41+(1) 30+(7)  22+(1) 80+(0) 256.8+(13)
BERENE L GEREH) 12+(1) 16+(0)  7+(0.2) 8+(1) 3+(0) 30+(0)  76+(22)
R TEBLE R+ GEREE) 16+(1) 28+(0) -10+(0.1) 6+(0) 5+(1) 34+(1)  99+(3.1)

20054 TR ISR R A T3SHERE & 360 L 728 & O H BEH | 1916752,000A
2005 BRI IR E MM RE & 73556 & I LB & OBERBER | #919758,000A
*I'FTE (full time equivalent) : JB40RE R AT IS HEELER CRE LE L EEM~T 3T —
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Table 10 Special radiation therapy other than external irradiation
SR L AR EAY 20055 ‘ 2003%
A(211) B (225) Cc(114) D(64) E(32) F(66) Total (712) Total (726)

izt o)
20518 L AT L 2o hE Rk 0 2 6 9 7 44 65 68
1~19B81 1T L 7o fEak % 5 18 36 27 16 14 116 127
SRFEATHEEREL 206 205 72 28 9 11 531 531
BEBI%K 15 166 520 574 371 1,600 3,246 3,448
MBNEE
1061 L, AT L 7% 0 0 1 4 7 24 36 26
1~9 BIREATL 7= HE R & 1 7 10 5 5 15 43 43
RHAT MRS 210 218 103 55 20 27 633 657
BRI 3 46 95 274 434 1,921 2,773 928
BRI BRI —NiGE _
1081 LA L FEATL /- sk 3 0 2 2 2 4 23 24 2
1~9 BUREATL 72 FE 3R 0 1 2 1 0 2 15 .0
RFEATHIER B 211 222 110 61 28 41 673 724
BRI 0 34 43 118 221 1,349 1,765 40
g Rt ,
1080 2L B AT L7 g% 5 3 9 9 11 28 65 62
1~9 B TL 7= iR 9 2 31 21 16 27 126 115
FHEATHE RS 197 200 74 34 5 11 521 549
RO 116 149 244 232 312 685 1,738 1,646
o RS
1081 L L AT L 7= p R 3 0 0 0 0 2 7 9 15
1~9 BUHEATL 2Rk 7 9 13 9 4 15 .57 71
RIETHERE 204 216 101 55 26 44 646 640
BB 17 20 33 37 32 - 248 387 549
ENL (%) B8 5 , _
2081 P EREATU 7o h R B 4 14 16 13 9 26 82 82
1~ 198U Hta4T L 7= FE 3% 11 29 21 22 10 22 115 104
REEATRIER 196 182 77 29 13 18 515 540
HEFIEL 317 2,069 1,734 2,532 1,044 3,426 11,122 12,610
EN (RHRE) Bt
2081 EFEAT U7 FaER £ 2 1 2 4 7 9 25 7
1~ 1985647 L7 i 8k 3% 5 11 15 8 7 21 67 63
FRIGITHERL L 204 213 97 52 18 36 620 656
GEGIEL 211 97 210 262 391 487 1,658 838
IMRT , -
2081 DL LR TU 7o AR 1 0- 1 1 3 7 13 8
1~19BREATL 7 e R & 0 3 3 1 4 9 20 9
KMATREER B 210 222 110 62 25 50 679 709
GEBIE 50 26 40 37 205 397 755 370
iREGE RS .
2061 L FREATL 7o ek & 1 0 0 0 2 4 7 8
1~19BIFEAT L /- FEaR & 3 8 7 4 0 7 29 41
RHETHEERE 207 217 107 60 30 55 676 677
GEBI%K 44 57 33 29 126 292 581 587
Sr-90EB R IG#E
2050 2L EHEAT L 7o pE R 2 0 0 0 0 0 2 2, 2
1~ 19BIREITL MR B 0 1 0 0 1 1 3 4
EHEITIERE 211 224 114 64 31 63 707 720
BRI 0 4 0 0 9 171 184 226
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#1637361(10.6%) S ZET b5, D) bLiifEX253926]
(16.4%), BISZARHE13,218%81(8.6%) TH o7z, 15SELTD
NBREFIE1,04781(0.7% ) S S iz,

Table 1212, B & UBEBEBERE EREZREIN
THEEERL TV, MEBII1532181(8%), BERI
2747661(14.4%) Ch o7z, MRHETHBLE, AT 9AL
T, B:100~199A, C:200~299AT, BEBDOHEN
16~20% &, fliL Y EL o7z,

7. WISRIOMEHEAERER, HEXE, JASTROBEEHR
Table 1312, HEAFEROBRGHHRIEEREER, M,
JASTROZZEEHZRLTWwAYW, AM1,000A272 1) DR
EHEIGET AR, 2ETH TI2ATH o7 HIRAIC
i, EFE#RLTA, deidEleA, AR, BEE, LEE
ISAEEL, WRR, HER0SA, KEE, #RIF0IA
&L, HIBRRENBE AN, 1 RS PIRITR
D ANOFER, £EFH1779,000A & %o Tva7z, HiRH
BB ERD35H3,000A, TERED2878,000A A6, K
SR, FNE, BREOI051,000A, fEHED10753,000
A, BHED1054,000\F TOEIEE I, JASTRO
REEHM 0 OMIRITSEBE S NP o722, 1 AD

I EEUE, EBEETHE.

£z =

Table 1412, BED 7 RDIASTROEEFHET — 7090
Tk, SREID005EFEDNE 8 KALOHRDOLE R R
LT3, BIED2003EERED 0 L HBL T, EIEEREIR
RET L7z, FRERCHERTOMBREIII20034E L 08
8% L7z, Z oI, FAREKLIZIZEHITLT
Wh, KEHIZX B2005FE DDA REEIT660,578 A TdH
DR, FIHLEHSNDENFAKHT B REHRERER
TIZH25% Th o7z, EMHE L Clinackt 3%8EML 7.

| WCoEEIRIA L KIBCEI L, FEAPLOBELHY,

FBEEDEOCoERE X linaciZ B S N TV 7z, YIr-RALSE

B Cho . EHRERIERERIIH %ML

7:. FTEBE CIUAADT /T — % B L Tnw5H I & H%HH
L7z, BEEBIZ15%8EM L7z, REHREEE LM
5%¥EML7. CTY I 2L —¥71324%, HEFTEI Y
¥a—%137.6%8EML 7. BEROBENE FEHRSHGE
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Table 11 Annual number of new cancer patients by disease site®!

BRE R ER (%)
- FHEE 8,599 (5.6)
EEPREE (PRBEE L&) 16,373(10.6)
EE 10,213 (6.6)
fhiE, S - HEEE 30,040(19.4)
5 b 25,392(16.4)
L5 -30,261(19.6) .
B BB - B 6,355 (4.1)
B /NG - &G - BEBE 7,844 (5.1)
BAREE 8,669 (5.6)
WRBREE 18,560(12.0)
3 LRI R 13,218 (8.6)
HmERY) VNRIEE 8,040 (5.2)
EE -5 RHES 5,204 (3.4)
Fofh (BEEE) 2,075 (1.3)
BHEE 2,356 (1.5)
1S T O/NRE (L ER) 1,047 (0.7)
A8t 154,589 (100)

®l E LM B B R AR ADHER IS H oD, AR
Table 4-1 D BERDO AL RE LTS

ER OB ITIZEAT LTV, EESEEIHETIE
20055V HNTA AD BB DGR ZT 5 L FRL TV 0
A, 4EH, Fhe TEALERTHo7 ERE LTH, 23
DFEFEBH IR ICHEEOK ZVHERIFRo Tzl &,
A b b:?ﬁﬂ“(b%ﬁ’@%’:ﬁ%?ééﬁ% Lhizwz e, BE
AOBERBOEBREL OB, STy, FICK
FEMREROBEREMCET bERFSFRENE I L2 E
BATERL:. BROME, BEF—YADHREV)
ATHASh, ABHM2EOTRELNEFTLELER
AT
& HEER DRI 20081 KM A60%, 300BIKFHAT76% % &
DTS, HRE LT, b EORSHRIGERRI/NRIE
LERD. EEOFBEEROFEETIIS0AL LD
| &ED30.6%, 100~199A%%20.5%, 200~299 A%517.9%,
300~399 AN 14.1% DEEHZ T TS Y, FiT100~
400 NKBOHERD25% DEELIHEL T, EERKEZ
B-LTwh, #E5TIE, 1 ADCHE L COERET

Table 12 Annual number of total cancer patients (new+repeat) treated for any of brain metastasis and bone metastasis

by patient load of radiation oncology facilities

EBEH (BSTREEESERBCH T 2E8)

52
” A(211) B(255) Cc(114) D(64) E(32) F(66) Total (712)
eeen 1,029 3,644 3,257 2,624 1247 '3,520 15,321
i A
(6.9%) (9.5%) (9.3%) (9.4%) (7.1%) (6.1%) (8.0%)
'%ﬁg 2972 6,260 5,892 3,611 2,150 6,591 27,476
(20.1%) (16.2%) (16.9%) (12.9%) (12.3%) (11.5%) (14.4%)
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Table 13 Number of patients, facilities, and certified personnel according to prefecture

Aow IETRERT EER IGRRER]

=] oz
WERRE B4 01,000 EAL: A(AOLOOOAS-DEEER) (1 HEERY /- AT : 1,000A) JASTRORZEH
ki3] 5,628 8,909 (1.6) 31(182) 25
FHE 1,437 1,440(1.0) 10(144) 6
EFE 1,385 1,603(1.2) : 9(154) 2
BHE 2,360 3,346(1.4) 13(182) 6
FREE "1,146 1,597 (1.4) 11(104) 2
A 1,216 ‘ . 1,414(1.2) 8(152) - 2
EBEE 2,091 2,040(1.0) 9(232) 2
b/ 2,975 2,672(0.9) 16(186) 6
AR 2,017 2,723(1.4) 10(202) 5
HER 2,024 - 2917(1.4) 13(156) 17
BHEE 7,054 I 5,318(0.8) 20(353) 15
FER 6,056 6,516(1.1) ) 21(288) 24
AR 12,577 20,970(1.7) 70(180) 62
LR 8,792 - 10,007(1.1) 37(238) 32
HiBE 2,431 3,030(1.2) 14(174) 6
e L2 1,429(1.3) 8(139) 4
ANE 1,174 1,722(1.5) '8(147) 3
b= 822 923(1.1) 8(103) 4
iR 1= 885 1,023(1.2) 4(221) 3
EHFE 2,196 2,476(1.1) 14(157) 5
Ik B 18 2,107 2,197(1.0) 11(192) 3
B IR 3,792 5,242(1.4) 27(140) 10
R 7,255 7,376 (1.0) ' 37(196) ~ 15
=EE 1,867 i 1,816(1.0) 13(144) 5
HER 1,380 . 1,211(0.9) : 9(153) 3
RERAF 2,648 2,884 (1.1) 13(204) 11
KERAF 8,817 10,531(1.2) 44 (200) 29
KER 5,591 7.235(1.3) 32(175) 22
ZRIE 1,421 1,849(1.3) 8(178) 8
FoEcLL B 1,036 1,350(1.3) 9(115) 4
BHUR 607 910(1.5) 6(101) 1
BiRE 742 963(1.3) ' 6(124) 2
RIS 1,957 2,313(1.2) 11(178) 8
TN =18 2,877 4,239(1.5) 19(151) 18
1ifmj=8 1,493 1,807(1.2) 12(124) 4
fry=3L 810 1,033(1.3) 5(162) 2
ENR 1,012 1,101(1.1) 10(101) - 7
g4 1,468 1,783(1.2) 10(147) 5
AR 796 : 988(1.2) 6(133) 3
EHEE 5,050 6,495(1.3) 27(187) 17
EEER 866 _ 887(1.0) ) 4(217) 1
EiFE 1,479 1,729(1.2) 7(211) "4
REARIE 1,842 2253(12) 13 (142) 4
KlE 1,210 1,539(1.3) 12(101) 2
HiFE 1,153 1,493(1.3) 9(128) 2
EREBE 1,753 1,895(1.1) 12(146) 3
HEE 1,362 1,124(0.8) 6(227) 2
&5t 127,768 156,318(1.2) 712(179) 426

20055 BEHR A REMIER B £ 735565 L0 L 2B S OEEFBEH | H1652,000A
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Table 14 Number of radiation oncology facilities, treatment devices, patient load and personnel: trend 1990 —2005

1990" 19932 1995% 19979 19999 20019 2003% 2005
MR 378 629 504 568 636 603 726 712
([m4x=R) (48.5%) - (88.3%) (73.9%) (78.6%) (86.3%) (85.3%) (100%) (96.9%)
FEEK 62,829 - 71,696 84379 107,150 118016 149,793 156318
EBEH ~ R - - - - - 191,173
BT HEERK 166 - 142 149 168 196 206 220
EREBESR (FET) .
V=7 v 311 508 407 475 626 626 744 765
FLasLb 170 213 127 93 83 45 42 11
Ir-192 RALS - - 29 50 3 93 117 119
FHHRSRIGEER 547 748 821 889 925 878 921 1,003
FTERGHEEEESK - - - - - - - 774
HEIASTROREEH - - - - - 308 369 426
BTG ER L 592 877 665 733 771 918 1,555 1,635
AIEBEEH
XBrizvb—4 295 430 394 452 512 464 532 502
CTV3Ial—% 30 75 55 9% 96 247 329 407
GRS 2 — ¥ 238 468 374 453 682 680 874 940

20054 BT RS MM R IR T3S HERR L HEMIL 72 5 & DHEE R BB B #916772,000A
20054 BUATHOE IR E IR I 3SR LML 75 & DY 2 B B #919758,000 A

BEH, EREHERLTVS, BHRYL TR, &bl
E, BT, NS nEEEERL, NETER DL
CoTwrz, BREREARETH 2, BETENEV)
RAEDBTEHDb Lz, MBI HRESHICEL0
EWidd B0, BETRIGERR L L CReBE0&miEE 1T
IZBRETETVWBLERLA.

RRGERBEICEEH 57, BRCERRIEEML

ZODITEHREINT VS, BHIANF—OFRTE
3DCRTLL L DWEBD -0 DRk 6 EILLEICHERE I hTw
7o, RERERERLERET, IMRTIZ20034E" Y D# 2 B DHERIAS
ERINTEY, SRCHEHSEAL Tz, ZhEFhO
FEATHERR {32003 4E I HLBR L 22k, 16Kk 2 T Wi,
MRBEAMERST, HICHISIR I — MIAEISEE CL72SPImL
TEY, HATRERDITHREINL T, FEIBSRELT
CT simulatorld 3 TII57T% DR ICER LTz, LA L,
RERBUMRTI9~9T% D) T~ 3 U hsdh o 7z, IhEEHE
DEESBEINBUERRAE, HAHA %, HEIARE (25
IZoNnT, %], BHEFE o Tz, HETIEB 100
~199AN &C 1 200~299 N T2 (BN 10% RS, T, #
M, TRENSREEM AR ON. 512, C:200~299
AED :300~399 NICE (BN 10% A, FED10%E
mA%, E51Z, E:400~499 A LR 500 ALk k122 (EIAE
WEMDI0%EL, FED10%EI) AR 5Nz, DEEIC
B5B L2E (BRO10%80, FHED10%H) HE%
N7z, TNHDEMNER TR, BREMT, %BT58
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SHRECMIZ2003F 7 92 B L TOA N, BHESY
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DEFIZEBEHMESAD 28R o N, HEHRIERIZE
ERICEERREZ R L TVAZ EPMET— 5 2 LT
SIREINT:. FEERBETAB L, C:200~29ALLF D/
BET, BEBESDEEDI6NEBL TV, HFIZA 99
ANUTTIZ20% % 5O TBY, BHEELIBIBEEOE,
FIDPHRBETT TIEATV LR S LAz,

HIEH I A 1,000 A %72 ) OREHEIGET B2 KT
17~08AD 2 L EDENVBRES N/, €FFH TI12A
THY, ZOMFEIX003EED VL IZIZERTH-72. 158
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Abstract: A national structure survey of radiation oncology in 2005 using questionnaire was conducted from
March 2006 to February 2007 by JASTRO. The response rate was 96.9%: 712 out of 735 completed the
questionnaire. Annual patients’ load/FTE (full time equivalent) radiation oncologist was 247. The corresponding
data according to the institutional stratification including >1FTE radiation oncologist (A) or <1 (B) were 200
and 159 (calculated as FTE=1 to avoid overestimation in B institutions), respectively. More than 300 patients/
FTE radiation oncologist (warning level for decline of quality of care) were treated in one fourth of the A
institutions. The data/radiotherapy technologist were 117. In designated cancer care hospitals, larger numbers
of cancer patients were treated with the more functionally sophisticated linac and CT simulator compared to
other hospitals. Geographical variation in patients’ load/FTE radiation oncologists ranged from 148 to 478
while radiotherapy technologists ranged from 73 to 191. The number of cancer patients/linac exceeded 400/
year (warning level) in the institutions with heavy load/FTE radiation oncologist =300/year (A) and in those
with number of new patients >800/year. '

Key words: Structure survey, Radiotherapy facility, Radiotherapy personnel
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