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1. Introduction

tive radiation therapy (PORT) decreases the risk
of local-regional recurrence in patients with resected non-
small-cell lung cancer (NSCLC) [1—3]. However, reduction in
the fréquency’ of local recurrence has not translated into a
survival benefit i in most studies. In 1998, the impact of PORT
for NSCLC was analyzed in a meta-analysis of phase Il tri-
als [4]. After publication of the PORT meta-analysis, which..
emphasized deleterious effects in patients receiving PORT
for completely resected NO-1 cases, much of the clinical
focus on adjuvant therapy shifted to chemotherapy [5,6].
Thus, the role of PORT for patients at high risk for tocore-.
gional failure such as those with N2 disease remains unclear
Ad]uvant chemotherapy trials-have often permitted use of
PORT as an option for patients with N2 disease [5,7]. One
clinical study reported promising results for combined PORT
and chemotherapy for patients with pathologic stage Il or -
IlIA disease [8]. The results of these trials imply that PORT
delivered using modern radiotherapy techniques may poten-
tially provide a survival advantage for selected hlgh nsk'
patients. T
The Patterns of Care Study (PCS) isa retrospectlve study
designed to investigate the national practice for cancer
patients during a specific period [9,10]. In April 2002, the
PCS started a nationwide survey for patients with NSCLC
treated with radiation therapy in Japan. In the present.. -
report, we provide results of analyses focused on patients
who received PORT for NSCLC during the study period. The
abjectives of this study were to reveal clinical practice
patterns regarding PORT after publication of the PORT meta-
analysis and to assess variation in clinical practice accordmg :
to stratified 1nst1tutlons el

2. Materials and methods o

Between April 2002 and March 2004, the PCS conducted a

national survey of radiation therapy for patients with lung

cancer in Japan. The Japanese PCS developed an original -
data format and performed-an extramural audit survey for, - -
76 of 556 institutions using.a stratified. two-stage cluster:: .

sampling. Data. collection: consisted:‘of two steps of ran-. :-
dom: sampling.: Prior. to random sampling;.all institutions
were classified into: one of:four groups. Criteria for strat
ification have been.described. elsewhere:[10]. Briefly;.th
PCS stratified Japanese institutions as follows: A1;.academic: :

institutions such as university hospitals or national/regional:: :.:
cancer..center hospitals. treating2 430 patients. per: year;'
A2, academic. institutions treating <430.patients; B1,-non-.-..
academic institutions treating. 2130 patients per year; and: :::-
B2,:<130 patients. The cut-off: values in- number. of patients.

3Re5”lt5 e

. p=0.013). Overall, median age was 65 years (range, 39—
_and the male to female ratio was 4:1. Ninety- -thrée

(A1:157, A2:117, B1:214, B2:139) who were treated with

© radiation therapy between 1999 and 2001. Of those, 99 (16%)

patients (A1:15, A2:17, B1:45, B2:22) who received PORT.
constitute the subjects of the present analysis. The prac-
tice of PORT was investigated by reviewing ltems in each:
medical chart such as demographics, symptoms, history,
work-up examinations, pathology, clinical stage, treatment
course including radiatioh therapy, surgery and chemother-
apy, and radiotherapy parameters.. In addition, simulation...
films and linacgraphy of each patient were also reviewed by
surveyors.

The PCS surveyors consisted of 20 board-certified radi-
ation oncologists, For each institution, one. radiation
oncologist visited and siirveyed data by reviewing patient
charts. In order to validate the quality of collected data,
the PCS utilized an internet mailing-list among-all survey-
ors. In situ real-time check and adjustment of data input
were available between each surveyor and the PCS commit- -
tee. In tables, "missing’’ indicates that the item in the data
format was left empty, whereas ‘'unknown’’ means that the

- jtem’in the format was completed with data ‘*unknown'”: -

We combined ' ‘missing’’ and *‘unknown’’ in tables because -
their meanings were the same in most cases; no valld data )
were obtained in the given resources; Cases with missing or-
unknown values were included when both the percentage
and significance value were calculated. Statistical signifi-
cance was tested by the x? test. A p-value less than 0. 05"
was considered statistically. significant. Overall survival was
assessed from the day of surgery and was estimated by
the Kaplan—Meier product limit method using the Statistical
Analyms System Version 6. 12 . .

~3.1. Patient and tumor characteristics

Patient and clinical tumor characteristics are shown in
Table 1. Of the 99 patients who received PORT, 32 were

~treated at academic institutions and 67 at non-academic

institutions. The proportion of patients with NSCLC' who
received PORT. was_significantly higher in non academlc
institutions- than in academlc institutions (19% versus 12%
2),,

of patients had a KPS greater than or equal’ to 80%. Pr
erative examinations-included chest computed tomography.
(CT) in_97% of patients, bronchoscopy in 87%, brain. CT or
magnetic- resonance imaging (MRI) in 75%, abdominal
75%, bone. scmtlgraphy in.83%, and medlastmoscopy X
The primary tumor site. was the upper lobe in 62 patlents

.middle lobe in-7, _:_a_nd lower lobe in 27. The remaining 2

treated per year between A1 and A2 institutions and B1
and B2 institutions, respectively, were increased from thos
used in the previous PCS study because of the:increase- ::-
in the number of patients treated by radiation therapy in
Japan [10]. Eligible patients had 1997 International Union
Against Cancer (UICC) stage |-Ill NSCLC that was treated
with PORT between 1999 and 2001, a Karnofsky Perfor-
mance Status (KPS) >50 prior to start of treatment, and
no evidence of other malignancies within 5 years. The cur-
rent PCS collected specific information on 627 patients
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* to missing or unknown data.

_patients had a primary tumor near the border of the upper
_and middle lobes that involved both lobes, and they were

allocated to. '‘others’!. Peripheral tumors were twice as
common as central tumors. When tumors were analyzed by

" laterality, the ratio of right to left side primary site was 1.5.

Clinical T- and N-classifications were T1 in 28 patients, T2 in

- 35, T3 in24, T4in 11,"and NO in 33, N1.in 19, N2 in 40, and

N3 in 6, resulting in clinical stage'| in 27 patients;. Il in- 14,
1A in 41, and HlIB in 16. The numbers less than 99 are due»




Postoperative radiotherapy for non-small-cell lung cancer

3597

ing ¢ R ,
KPS, Karnofsky performance status score.

3.2-; “Surgery and tumor pathology characteristics
(Table 2)

The primary surgical procedure was a lobectomy in 78
patients, pneumonectomy in 12, and segmentectomy in 9.

urglc ' pjrb;édﬂre and tumor pathology characte-

Among all 99 patients, complete resection was accomplished
for 55 patients. Surgical margin status was positive in 31
patients. Histopathology was squamous cell carcinoma in 47
patients, adenocarcinoma in 43, large cell carcinoma in 7,
and adenosquamous carcinoma in 2. Predominantly involved
mediastinal nodes confirmed pathologically to contain tumor
were No. 7 (34%), No. 4 (34%), No. 5 (28%), and No. 3 (26%)
according to the lymph node mapping system of the Japan
Lung Cancer Society [11], although nearly half of the data
for this item were *"missing/unknown.’’ The pathological T-
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Fig. 1  Proportion of patients with pathologic stage Ill disease

tended to be higher in large academic institutions (p -'-__0.13).

and N-classifications were pT1 in 22 patients, pT2 in 35, pT3
in23, and pT4in 18, and pNQ@in 15 patients, pN1in 19, pN2 in
56, and pN3 in 4. Pathological stage was stage | in 9 patients,
Ilin 17, HIA in 45, and |IIB in 20, respectively. The propor-

tion of pathological stage lil patients tended to be higher.
in large academic institutions (Fig. 1, p=0.13). Breakdown:

of pathological stage in 55 patients who underwent’ coms

plete surgery according to the stratified institution group

was shown in Table 3. As for the proportion of pathologi-
cal stage Ill patients, no significant dlfference was observed
between institutions.

3.3. Radiotherapy parameters (Table 4) -

A CT-simulator was ised for planning for 26 patients. Ninety-
one patients were treated with opposed AP-PA fields, and.-

field reduction during the course of radiotherapy was.done
for 48%. Three-dimensional treatment was used in- only 2
patients. Photon energies of less than 6 MV were used for 34
patients (34%). Dose prescription by isodose line techmque
was performed for only 8 patients (8%). The median field size

was 9cm x 11.cm, and the median total dose was 50 Gy. The__

reglon in 30% and contralateral supr la ular reglon m,
22%. Institutional stratlﬁcat) n was found to influence’ V-
eral radlotherapy parameters A photon energy of 6MV or

hlgher was used for 73% of patlents in A1, 77% in A2, and'
80% in B1 institutions, whereas it was used for only 23% of .
patlents in B2 lnstltutlons (Flg 2 p<0 0001) A Cobalt 60:__
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unit was used only in 5 B2 institutions, The planning tar.
get volume included the contralateral mediastinum for more
than 70% of patients in A1 to B1 institutions, whereas it was
included in only 46% of patients treated in B2 instituti
(p=0.011).

3.4. Use of chemotherapy

Thirty patients (31%) received systemic chemotherapy.

For 21 patients, chemotherapy and PORT were adminis-.
tered concurrently, mainly using a platinum-based, two- -drug
combination. For 9 of the 30 patients, platmum -based

chemotherapy was used as induction therapy. Oral fluo-
rouracil was used for 9 patients.
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Fig. 2 A photon energy of 6 MV or. hlgher was used for 73% of
patrents in At institutions, 77% in A2, and 80% in B1, whereas
only 23% in B2 institutions (p<0. 0001) A Cobalt 60 umt was
used only in BZ 1nst|tutrons e

3.5.. Failure pattern and prehmmary chmcal
outcome W . o

mw%“

The srte of first fallure was local in 6 reglonal in 5, and
distant in ‘31, Of the patients who developed failure, the

median time to first failure was 7 months Although the curs,
rent PCS has li mltatlons in terms ‘of outcome analysrs duetoa
short follow-up penod and srgmﬁcant variations in follow-up
information accordmg to institutional. stratrﬁcatnon [10 12],
overall survival -for the entire group was 88% at 1 year and. -

63% at 3 years, with a- medlan follow-up penod after PORT
of 1 7 years :

4, D.l.scu_sswr"i

The:reésults of the present PCS reflect national -practices
for PORT for NSCLC-in Japan. However, when interpreting

our data, it is important to note that they were limited to

patients who. received radlatlon therapy We' have no infor- -
mation about patrents who d1d not recelve radratlon therapy, '
after, surgery Thus, we have no data concermng the per- '

centage of patients. who underwent radiation therapy after
surgery. Analysis..of the national practice process for all
patients with NSCLC in the ad]uvant settmg IS beyond the
scape of this study. -

All eligible .patients”in this study recelved radiation

therapy after publication of the” PORT meta- analysis that '

emphasized deleterious effects in patients receiving PORT,
especially for ‘patients with' completely resected NO-1

disease [4]. Since then, the clinical focus on ad]uvant treat- .

ment has largely shifted to chemotherapy, which has become
part of the postoperative standard of care for patients
with NSCLC [5,6,8]. In the United States, use of PORT has
substantially declined due to the lack of proven survival
benefit [13]. However, PORT was still incorporated as an
option in recent clinical trials that recruited patients with
pathological N2 disease [5,7]. The recent analysis of Surveil-
lance, Epidemiology, and End Results (SEER) data in the
United States demonstrated that PORT was associated with
improved survival for patients with N2 disease [14,15]. In
addition, a recent clinical study has reported promising

results for combined PORT and chemotherapy using mod-
ern radiotherapy techniques [7,8]. Thus, the current clinical
question is whether adjuvant chemotherapy combined with
PORT lmproves survival for patients at high risk for locore-
glonal failure compared with adjuvant chemotherapy alone.

Taking all of the evidence together, we conclude that PORT
still. plays an important role in the adjuvant setting. We
believe that this PCS study provides basic data of current
practice regarding PORT in Japan.

Results of the present study demonstrated that patients
who received PORT accounted for 16% of all patients with
NSCLC who received radiation therapy in Japan between
1999 and 2001. Of all 99 patients, 65 had pathological
stage Il disease (45, stage IllA; 20, stage llIB). Using a
median field size of 9cm x 11 cm, a median total dose of
50 Gy was delivered mainly through opposed AP-PA fields.
Three-dimensional conformal treatment was infrequently -
used. Field size reduction during the course of radiotherapy
was done for almost half of the patients. A dedicated CT-
simulator was used for 26 patients. The PORT meta-analysis
was criticized because the authors included several old stud-
ies-in which a cobalt machine was used for radiotherapy.
It was pointed out that suboptimal administration of PORT
using outdated techniques counterbalanced the beneficial
locoregional effects of PORT treatment in the meta-analysis
[16]. Because of potential pulmonary/cardiac toxic effects
of . mediastinal radiotherapy, PORT should be delivered
with modern radiotherapy techniques using CT-based three-
dimensional conformal treatment planning, a technique
with which target volumes and normal tissue constraints
are precisely defined. Although the patients included in
this PCS. survey were treated between 1999 and 2001, the
modern radrotherapy era, 34% of all patients were treated '
usrng photon energies <6MV, including five patients who
were treated using a cobalt machine. Institutional stratifica-
tion influenced several radiotherapy parameters in PORT for
_C.As shown in the previous report for small-cell tung
cancerin Japan [17), smaller non- -academic institutions (B2)
provrded a lower quality of care for their patients. Planning
target ‘Volume typically included the ipsilateral hilus, ipsi-
lateral mediastinum, and contralateral mediastinum in A1
to B1 institutions, whereas the contralateral mediastinum
was included for only 46% of patients treated in B2 institu-
tions. Although there is controversy concerning prophylactic
nodal irradiation in the setting of definitive radiation ther-
apy, PORT. -for patients with pN2 NSCLC should include
the contralateral mediastinum. Proportion of patients with
pathological stage |-l who underwent complete surgery
did not differ between stratified institution groups. Thus, it
was consrdered that omission of treating the contralateral
mediastinum in B2 institutions was not caused by unbalance
in stage distribution. We speculate that this discrepancy
in care was due mainly to the extremely small number of
radiation oncologists in B2 institutions, We also found that
obsolete equipment such as Cabalt-60 units were still used,
especially in non-academic institutions treating only a small
number of patients per year. The proportion of patients
treated with 6 MV or higher photon energies was significantly
higher in A1 to B1 institutions than in B2 institutions. A
Cobalt-60 unit was used only in B2 institutions. The present
study again confirms differences in the practice of radio-
therapy according to institutional stratification status.
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.We consider that the structure of radiation oncology is
a domestlc problem speCIﬁc to each country The results
represent intrinsic problems with the structure of radlatlon
therapy in Japan Consrdenng the current lmmatunty of the
Japanese structure of radiation oncology, PCS still perform
an lmportant role in momtonng structure and process, as’
well ‘as ‘providing éssential information not only to medi-
cal staff and’ their patlents but also to admrmstratlve pollcy
makers.

5. Conclusions

Through the audit survey and subsequent data’ analyses,

the PCS established nationwide .basic information on the
practice of PORT for NSCLC in Japan. Even after -the pub-
lication of the PORT meta-analysis, PORT was used for a
considerable-proportion of patients receiving radiotherapy.
However, this PCS documented that outdated modalities
such as cobalt-60 units were still used in small non-academic
institutions during the study time frame. Thus; the cur-
rent PCS confirmed. the continuing existence of variation .
in the practice of radiotherapy according .to msntutlon
stratlﬁcatlon
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Absiract: 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, Gamma 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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Table 1 Category of radiation oncology facilities
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Table 2 Region and number of radiation oncology facilities
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TE (4) 37 36(97.3) 31(83.8) 44
Fuil- 48 (8) 100 98(98.0) 90(90.0) . 126
£ (47) 789 766(97.1) 712%1(90.2) 100

¥ 20054 BUH AR TE IRSEMEMERR B 735 & HERI S h, 7125E5R396.9% 12 HH Y

N7 ET789MFR T, JASTROEHFA 520051 A 1 B
~12A318 ¥ COBSHRIGROBEEBICOWVWTOHEEH
BFEHNFEX SN, 20064 EIASTRORR L 7— § X—2
ERERELICTERAE~NOR N T ERICEEL . #9460
Wik 513 3 0 ADRIGEE 237045, &) 0#H3005E%
R LTREFICLAERIVETHo . BROEHI
1B TH o7, BHOEHE 2@ EOBRETo 7.
4 @97V, BRAICIET SR SEHD S, 20074 2
AT TIT766M5%(97.1%) & b &I B LN, T TITHK
SHRARZ RO TV AR S D, 2005F ICBEHRIERE
Fo TV AHERITTISHR & HE Sz, BT RERE
13712658 (96.9%) & 72 o 7= FEEIX2005E 4 AP HER
ATHEENE TR SN, BEOREEZLDEAMY
BHhdh, HFi-RFAEEB L L TlinacDdual energy
B8, 3DCRT#:fE, IMRTHE#E, Tomotherapy, HRIESAEIC X
BESENENS, BARBRREYENERYLT /S
7 —FTE (full time equivalent ; JB40BF BIBSTHRIGREEES
CHRE), FREEBLBERGRLSDLREEY, Bs
SUBEBEREREML L. T/, BREFHHEES
IAEA % & D544 P ZDIRAC (Interational Directory of
Radiotherapy Centres) ~0 7" — ¥ {171 D 72 DFRAL b FRFIC

1TV, 5115E5%(69.5%) b 7P — ¥ REDEE 2B T,
7 4 — ¥ DIAEAZRER~N20074E 4 it L. Thid,
BICRERZ 2 EOHEMLFERT, JABADKR—ANR—JIT
EBHICBBRFELDEEZB TN,

® 8

1. FEERHEE, MR, Mok & e

Table 1 |2, MERRSE—EE25 T, £EHEOSEE LT
[S]: #t+EHEkE - LSRR, (C]: ©¥E/ AHtHk,
L] : EMR /AR /38 /55K / e/ BEEERkELOL
LT—#L7%. (H): BEREA  BEF&Hk - BARK
£ [0]: FDMEHE LT—E L. BEEFBHEOEFEC
Bhhiz6 o2OEIBEEMERL Y —EGILEDL.

Table 2 |2 & fERRFZR LTV 5. BAH(26.8%), i
& UM - ihi8, ¥, Bdb, RE, F8& - JukE, dLiE
i#, MEG@4%)DIREZ>TS. o

Table 3 i HERALRE 5 & IGRRIE (FMFBER) &
T. U REREBRK, G.EBIFALYY = - KAFRE
vy —, WENALY Y —THRF S0\ LTFRLEDo
7-. N EMGERES, P ANHEE, OTIRA I 99AL
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Table 3 Number of radiation oncology facilities by annual patient load and category

hEEx AR

TR XS

- Total (%)
(FEHFEER) 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\) o 6 8 36 31 . 22 114 16.0
D(300—399A) . 19 3 3 16 14 9 64 9.0
E(400—499\) 19 0 0 4 T4 5 32 - 45
F(500ALLL) 37 " 16 1 3 4 5 66 9.3
Total ' 112 29 71 215 181 104 712
(%) 15.7 4.1 10.0 30.2 254 14.6 : . 100

T, B:100~19APEDBE{ hoTiz. &4TRS
L, BA%31.6%, AD%29.6%, C:200~299Ad516%TdH->
7=, F:S00ALLE#BET AERRIZ03%THE. Ti2b
Y, bAWEDTT%OHERITI0KHOEMFTEER(A,
B, C)kEHEL TS,

2, FREBEH

Table 4-1 HERBEN DEMPFBE L RT. 712/
THEH56318ADTFBEITGEINT Wiz, £EDEMHE
B A TISHRRE L LA, HEHAEHIIH16752,000
ATHolz. HRAEBXS TRU | KFERBEA29% L&D
%<, P AUFK2%, 0. F1F -  BESR, £F RR
Hifk, E4EH19%ThH o7z, MRPETIIF [ S00ALLE
#%31%, B :100~199A%%21%, C:200~299A4°18% T
Ho7z. Table 42 ICHBHEEANOEMERER (HE+E
BYRRT. EREBRADOMRISINRD ), FEE
BX12THWIE L. BRAKEIHEETOSEZEEL
7o, TI2HER CHIRETIOLITBAN IR E T iz, £EHE
TIEEEBERIIHI9F8,000ATdh o 7. MERAEK
4, HERHETIdTable 4-1 LIFIZFEBOBERMER L 7.

Table 5-1 12, #IRFIMERE & FEAHFEEHERL T
3. SFBERI(%) TR ZVDIIEEN33.4% Tho
7. RAT, EHED16%, UM - MiBD11.1%, RiED10.6
% & BEvTe, MEERTEHOHBHIIEETH TII220AT, b
HE287 N, BH273A, 218 A L Hiv7z. Table5-2 12,
ARICERERBERTRL T2, SRBEHIL(%) b
BRMOERTH o7, HERTHERERISETEOA
T, db#EE382A, MEIZLA, E#263A LR,

3. &fw
Table 6 2, MEERIMERIDBAIEIM L, ZOBIEERL
Twa, &fkTidlinac 7654, tomotherapy 1 ¥, microtron
244, telecobalt 1174 (#REJ4), Gamma Knife 485 T#H o
2. Z®3 blinacktdual energy#hE %4984 (65%) i<,
3DCRTHEBE #4625 (60%) I, IMRTHERR %1704 (22%) I
BLTW:, HRBPETHSB LA 9ALT DR T3,
ZRENA9%, 40%,

HERT2EUEE LTV 1

9% THho7:2%, F:S500AL LD .

BT, 73%, 79%, 48%ICF LTwi7z. D:300~399A
DR C OV LINEEY 2 AF LIGD, FOBRTHEE
A Dlinac TEBEFHTH4235
NBELTW/z, C . 200~299 ADHEE TIE290A, D:
300~399A T, 339AZEBEL T, B 400~49ATid
331A, F:S500ALLLETiR435ABEL Tz, & ThE
&, BRI V=T 200EUETH5H250~300\/EEE
LEN35% DR Tl LTz (Fig. 1). EfL1/4D5E
BTIX300% 2B THBEL TV, BICEML10% T,
U EEE(HI00E 2B ASHDEE L 1 B DlinacTHEHE
LTwiz. HFRIEZLETT AEE L Tz, MNRIRRS
SE (EREE) 139Co RALSH 647, Ir-RALSA'1194
WCs-RALSAS 2 B TH oz, MRBEEIT L IIRETT S 2:

- C:200~299 AN E DK E VHERRTR, linacD BHEREIXTEE

LTWwi, AMRFREEBOCLU EOMRTEM SR, %
IZ9I-RALSIZE © 400~499 ALLET 6 %ﬂu_twm&kﬁvb
éﬂfwt -

Table 7 k ﬁfﬁ&ﬁf‘“ EU@H#&HU&%&&%T LTwWa,
Qﬁvmixa@i/‘: FU—%s5028&, CTY 32l —% 407

&, BEHRIGEETE I v ¥ 2 — ¥ (RTP)940%, IiEHiRiGE
BEACT351%, BEHGREREAMRI 124, HEHRIAEOR
T ¥ a—FERIL66HERE, K7 7+ ARE49
HRE, LY Thorl. HERFEE TCT simulatorDRERE &
Ak, AL OADTORERTIZ39% Tdh o745, F:500A
P EORRTIHITRIZH LT,

Table 8 IT, MOHRIGREBEE L, ZOHEE L HEERA
BTRT. REAMRI21TMHERD o 7048, B/FIRHERA
& RHEMERFCIX B (1 FIRRST, 3 2 PIERST) T#H20
% (A%, F&), W (Fextm2 FIERSS, 3 FIERAT), WG4
FIL\ LD RSY, BEIEST, BEREEH) T, £hEhBi%
(A2, FZ)DEVBESNL.

4, AB
Table 9 |2, MRRHEBIDBEHER Y v 7HERL T
5. 1 HEERS72 ) OFHEMBBER(FE+ER) 200
Thol:. JASTROZEERII26ATH o7z, FEOERE
HUEREIL1,003A, FEHOHEFELERBIZ4S0AT
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Table 4-1 Annual mimber of new cancer patients by patient load and category of radiation oncology facilities

g R AKX S MR
m%ﬁﬁ Total (712) (%) 5 m g
(MERz30) U(112) G(29) N(71)  P(215) o(181)  H(104) g

A(211) 458 156 1,631 4271 - 4,058 1,801 12,381 7.9 59.0
B(225) ' 2,021 136 4,162 11,602 9437 4,627 31,985 20.5 142.8
C(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 3,000 122,051 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) 45,882 16,285 9,539 33,916 30,045 20,651

(%) 294 104 6.1 21.7 19.2. 132 100
WEEREoEaEsR - 4097 561.6 1344 158.5 166.0 200.5 2202
N S

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

HEskipp e MR R 5 (M) MEEREHY
2 Total (712) (%)

(Hasg %) U(112) G(29) N(71) P(215) o(181)  H(104) mEREHK
A(211) - 516 178 1,994 5,039 5,015 2,067 14,809 1.7 70.5
B (225) 2,417 136 4,996 13,629 11,685 5,684 38,547 20.2 172.1
C(114) © 3,568 2,068 2,657 10,966 9,206 6,435 34,900 183 306.1
D(64) 8,383 1,356 1,262 7,273 5,989 3,744 28,007 14.7 437.6
E(32) 10,132 0 0 - 2200 2,395 2,802 17,529 9.2 5312
F(66) 29,562 16,693 768 . 2,717 3,020 4,621 57,381 30.0 882.8
Total (712) 54,578 20431 11,677 41,824 37,310 25,353
(%) 28.5 107 ~6.1 219 19.5 133 100

TR BB 487.3 7045 1645 195.4 206.1 246.1 269.3

AR LR L SRR LR A A
BEN-FEEMEREN. ROEBRAN OB, FREMX12CHIE GRATIR : 3768)
" SR B M % 100 A BAL TR Y] > 72538 % 44

551338761 (20034 549%1) D66 HERR 1= T, FEAL (M) ,ilﬁﬂﬂi'
11,1224 (20034F 12,610%1) 2S197HEER IS T, 4L ((RE4ER) AR

Hole. HETRERECEFRELRE LAEANL2TY
T —THHEE (KEHIE ) MFE L EFTER774A T

Holz. BEHARIBUEMEILL635A, BUH - BHB
F - BEBEREBI0IATH o 7=, BHESZWELIZIITA
GSEBEIBON), FEBETRIARSEEETIISTA (+3E%
BBA) Thod:. HEHRIGEUENSE 1 FTES: ) 0B
i, 247(190,971/774) AT o 7210 (FMAH 1L 5 2 e
BR).

5. §5%iA

Table 101, —fAEI5VEBERST LN DIFBRIGHF EFIEL L T
VWa, BEARETIE3,24651 (20034E7 3,44861) 25181 4EER 1T
ThhTwi., EBARS (AR - FiEgZa )i
2,77361 (20034 92861) A*79M8R 1= TITb R, BIVBI—F
167 131,76551 (20034F 4061) A30HRR I T DR TV 1z,
S5 BETE1,73801 (20034F 1,64681) A5191 565812 C, B

5F131,658%1 (20034F 83841) AT92htiER 1= T, IMRTL755%)
(20034 370%1) A33HaRR 4T, MBEGE F BRSTHIZ 58141 (2003
4 587H1) H36HERRIZ T, OSrERK 1A IL18461 (20034F 226
Bl) A5 RIS TITDR T, FRENGITHEOLSH
TOEEIE25%, 11%, 55%, 27%, 9%, 28%, 13%,
4.6%, 5%, 0.7% Thol:. MERPEICHAB L, F:SOOA
O EoERicE v, 5B, RS, SRS,
IMRT, mEGERIRRETIE, SEBID/NRERMR T TS
nTwiz,

6. ERENE LU, BHEBEREHR

Table 1112, BEEFIFEERERLTVS, SVEHME
& LTI, B, S% - #EMBIEE30,040%1(19.4%), i
30,261%1(19.6%), WIREFRIEE18,56061(12%), FEEEE
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Table 5-1 Numbers of radiation oncology facilities by region and annual new cancer patients

185

ERFOHEER

i (B ERFIEE) * BATHERR B HEEH EHEEHI (%)
e (1) 31 8,909 5.7 287.4
#ik(6) 60 11,440 73 190.7
93 (8) 191 52,146 334 273.0
Ei2 - dbEe (5) 52 9,580 6.1 184.2
i (4) 88 16,631 10.6 189.0
EE(6) 115 25,060 16,0 217.9
HE () 54 10,232 6.5 189.5
ME (4) 31 4,905 3.1 158.2
Ju- 148 (8) 90 17,415 11.1 1935
£ (47) 219.5

ERATIE R MR

Table 5-2 Numbers of radiation oncology facilities by region and annual total cancer patients (new-+repeat)

RTFHEBELK

Hhig (BB ERFIR ) SRAT MRS Bk EREH SEBEHM (%)

AbiiE (1) 31 11,852 6.2 382.3
Bk (6) 60 13,393 7.0 223.2
B3R (8) 191 63,189 33.1 330.8
1Eik-JkiE (5) 52 11,728 6.1 225.5
HHE (4) 88 21,841 114 248.2
& (6) 115 30,213 15.8 262.7
FE (5) 54 12,523 6.6 231.9
M= (4) 31 5,671 3.0 182.9
FuiH-ih#R (8) 90 20,763 10.9 230.7

- 100 268.5

<= (47)

Table 6 Number of equipments and their function by annual patient load of radiation oncology facilities

HIRREE L 1Bk A(211) B(225) c(114) D(64) E(32) F(66) Total (712)

Lindc 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) 10(7) 13(10)  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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1100
1000
900
800
700 J
600 - /
500 .
, ‘ / Warning
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300 - Blue Book
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Annual No. Patients/Linac

Q1 Q2 Q3 Q4

Fig. 1 Distribution of annual paﬁent 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

BRI DR 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 4 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(s4)  191(32)  131(18)  326(49)  1,887(289)

Table 8 Number of treatment planninig by its complexity and annual patient load by radiation oncology facilities (n=495*")

13

BOTRIGREERR S (BoiRBRTESBRRICHT584) ;%

A(141)  B(156) c(78) D(45) E(26)  F(50)  Total (495) g

B 6,203 14,205 11,780 7,781 6,893 18,536 65,398 i

(1 PB4, a2 FIRasE) (66.5%)  (63.5%)  (551%)  (43.7%)  (561%)  (46.8%)  (53.3%) €
Y 1,760 4,585 5,279 5,875 2,610 11,986 32,095 &
(Fextim 2 PIERST, 3 FIRRSY) (18.9%)  (20.5%)  (24.7%)  (33.0%) (21.2%)  (30.2%) (26.1%) §
B 1,359 3,587 4,325 4,155 2,781 9,110 25,317 {

(4 MR b ST, EEIFES, FEAERS) (14.6%)  (16.0%)  (202%)  (23.3%) (22.6%)  (23.0%) (20.6%) ;
&8 9322 22377 21384 17811 12284 39,632 122,810 : ?;

. i

R A ERREAREA Thore iR | 217168
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Table 9 Numbers of personnel and annual cancer patients by patient load of radiation oncology facilities

>

EROWEL RS v 7H A(211)  B(225) c(i4) D(e4) E(32) F(66)  Total(712)
MR REERTBER <99  100—199 200—299 300—399 400—499 500=
TERRBUETERE (%) 29.6 316 160 9.0 45 9.3 100
FEHHERERK 12,381 - 31,985 27925 22,051 14,194 47,782
1 RV R ERPFTBER 58.7 1422 245.0 344.5 443.6 724.0
FHEBERRK 14,809 38,547 34,900 28,007 17,529 57,381

1 GRS T ERREER 70.2 171.3 306.1 4376 547.8 869.4 268.5
TERRR AR E 74,113 104738 63,509 40,579 25,281 52,292 360,512
Bt R A TR E(%) 42(199)  69(307) 60(52.6) 38(59.4) 24(750) 54(81.8)  287(40.3)
BSHRERRE 168.5 340.5 464.6 437 247 872.7 2,5303
BEHERHRERHERIRERE (%) 0.2% 0.3% 0.7% 1.1% 1.0% 1.7% 0.7%
1 MERR A7) BUSRRHRIR K 0.8 15 41 6.8 1.7 T 132 36
Bt EARER R A Mirk LD RIRE 4,0 49 7.7 11.5 10.3 16.2 8.8
HERE FIESREERER (%) 35(16.6) .98(43.6) 70(61.4) 45(703) 28(87.5) 61(924)  337(47.3)
AEHE P RS EG H R (%) 49(232) 59(262) 19(167)  6(9.4) 3(9.4) 1(1.5)  137(19.2)
HEKRS B (B8 131 200 134 109 105 286 965
BERZEFER (FH) ool 176 121 91 79 206 784
JASTROZ B % (K #)) 70 129 104 104 89 276 772
JASTROBEES (Bl - 24 59 65 63 49 - 166 426
1 HEER & /-WIASTROS E & 03 .06 0.9 1.6 2.8 42 11
FEibRES R (%) 110(52.1) 157(69.8) 91(79.8) 59(922) 31(96.9)  64(97.0)  512(71.9)
FHGRELERY 153 206 136 . 111 108 289 1,003
1 L) BB R L ER 0.7 0.9 12 1.7 34 44 14
BEGEEYEFTEY 49.81 97.85  95.80 89.10 80.30 247.10 659.96
1 MBS B S IE L EFTE™ 0.23 043 0.84 1.40 250 370 0.90
SEEERFEHLERY 146 169 65 - 19 11 40 450
1 RIS G RIBLER 0.7 0.8 0.6 0.3 03 0.6 0.6
e E B iAHTE L EFTER 30.62 46.26 13.72 470 2.70 16.50 11450
1 JERR & 72 03EH )i R IE U EFTE™! 0.15 0.21 0.12 0.07 0.08 0.25. 0.16
& (B E+ 3R Bh) 1A IB Y EFTE™ 80.43 144.11 109.52 93.80 83.00 263.60 774.46
1 fER A EHEFIBLEFTE™ 0.38 0.64 0.96 1.47 2.59 3.99 1.09
BEDHELERE 236.8 389.9 319.4 337 284 644 2.211.1
FFEEDIELEREK 194.2 238.8 115.9 141 43 111 843.9
BRI L Hm 144.8 2114 1529 1245 925 = 3356 1,061.7
SR ISR L K : 160.7 171.6 93 69 24 545 572.8
AEHAIRE LT 305.5 383 2459 1935 116.5 390.1 1,6345
1 EER MDA BHE SR ST 15 17 2.1 3.0 3.5 59 23
EER  BEDHF-BBHRBE 135.1 225.3 164.8 11045 70.3 201 4 907
EUMEEMET B GEEHE) 15+(5) 17+(2) 15+ (3) 8+(8)  14+(0) 48+(12.1) 117+(30.1)
EEHAHARREE S B GEEB) 213+(3) 625+(1)  41+(1)  30+(7)  22+(1) 80+(0) 256.8+(13)
EESRTE T 8 GEEHE) 12+(1) 16+(0)  7+(0.2) 8+(1) 3+(0) 30+ (0) 76+(2.2)

Y IEELES GFREHE) C16+(1)  28+(0) 10+(01)  6+(0)  5+(1) 34+(1)  99+(3.1)

Sy ety o b ENE T,
#1FTE (full time equivalent) : JB40RMIMSHRGREE RS IIRE LE L LREH < ¥ 87—
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Table 10 Special radiation therapy other than external irradiation
. 20054 . 20034
BRAR & AR A A(211) B (225) c(114) D (64) E(32) F(66) Total (712) Total (726)

e RSt
2080 EL EFGATL -k 0 2 6 9 7 44 65 68
1~1960 T L7 Mgk & 5 18 36 27 16 14 116 127
FIMATHERR B 206 205 72 28 9 11 531 " 531
BRI 15 166 520 574 371 1,600 3,246 3,448
EEARRST
1061 BL E3fTL 7= flRk B 0 0 1 4 7 24 36 26
1~9 FIREATL 7= faak 8k 1 7 10 5 5 15 43 43
FHAT IR & 210 218 103 55 20 27 633 657
GBI 3 46 95 274 434 1,921 2,773 928
B iRa—FiARE .
1061 L EHATL 7 iR 8K 0. 2 2 2 4 23 24 2
1~9 FIREATL 7= iRk 0 1 2 1 0 2 15 0
REEFTHERR 211 222 110 61 28 41 673 724
HIRBIE 0 34 43 118 221 1,349 "1,765 40
L5 Rst
1061 LA L FEATL 7= fE Rk 8% 5 3 9 9 11 28 65 62
1~9 BIREATL /=R B 9 2 31 21 16 27 126 115
RIEATRERR 3K 197 200 74 34 5 11 521 549
bt ks 116 149 244 232 312 685 1,738 1,646
AHREY

. 10BUEA ERGfTL7-hark # 0 0 0 0 2 7 9 15
1~9 FUREAT L 7= iR 2% 7 9 13 9 4 15 57 71
KHATHERR S 204 216 101 55 26 44 646 640
GHRGIE 17 20 33 37 32 248 387 549
ENL (f%) R4t
206080 EREATL /- EERk 8 - 4 14 16 13 9 26 82 82
1~19FIRE4T L7 Rk 2 11 29 21 22 10 22 115 104
FRMAT R 196 182 77 29 13 18 515 540
WHERFIE 317 2,069 1,734 2,532 1,044 3,426 11,122 12,610
TENL (F5E0) B&t
206U ) EREAT L 7o R Rk 4k 2 1 2 7 9 25 7
1~ 198 HEFT L 7o ER 5 1l 15 8 7 21 67 63
FHEFTHERR B 204 213 97 52 18 36 620 656
it Gk 211 97 210 262 391 487 1,658 838
IMRT
208 LA EABATL MR B 1 0 1 1 3 7 13 8
1~19FIREATL 7= iR &k 0 3 3 1 4 9 20 9
FHEITHERR B 210 222 110 62 25 50 " 679 709
HEAH 50 26 40 37 205 397 755 370
REBF RS
200 BL L HEAT L 7o MERR 3k 1 0 0 0 2 4 7 8
1~ 198077 L 7= Rk 5% 3 8 7 4 0 7 29 41
FHEITHERR B 207 217 107 60 30 55 676 677
HEME 44 57 33 29 126 292 581 587
Sr-90RIRK
20808\ EFEATL - MR B 0 0 0 0 0 .2 2! 2
1~ 196U EAT L RR &K 0 1 0 0 1 1 3 4
RHEITRERR % 211 224 114 64 31 63 707 720
WEREFIR 4 0 0 9 171 184 226
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#16,37381(10.6%) T o5, D) HEREIE25,39261]
(16.4%), BiNCBRME13,218%0(8.6%) ChH o=, 15SEIUT D
ANREBNE1,04761(0.7%) RE S hi-.

Table 1212, B L UBEBEBER EEBEFARICY
THHEERL TS, RBEBIX1532161(8%), FEBE
27476610(14.4%) THo /. TEREFURETHLE, A1 9ALL
T, B:100~199A, C:200~29A T, BEHEHBOLEM
16~20% &, bk W EH» oz,

7. HIRBIOMAHGABRER, HEE, JASTROBEER
Table 1312, #BEAFEIIOKEHRKEBRELR, MR,
JASTROZEEH # R LT AW, AI11,000A %7 h Dt
SHERIAERT R, £EFHTI2ATH o/, Mg
&, EEELIA, t#EEL6A, AL, BIRE, KRR
LSAEE L, WRE, FEROSA, KEE, HEEIA
LIEL, HBBLENBRESNA. 1 BRELVERITE
S NOFER, £EFH1759,000A L 2o Tvriz, Hilgisy

IZ b BERD3553,000A, THEED28TT8000AE, K

SE, FINE, BIUED10J51,000A, EHED1073,000
A, TKHED1054,000\F TOEIEE SN, JASTRO
BEEEMN O OMBIZSEBAE S Lo A, 1 AD
Mgk EIE, EBRTHS.

Table 1412, BED 7 RDIASTROMEERET— 5090
Fedl, 4HED05FEFENE 8 KREDEROLBER
LTCvi5. BIEID003EMERED 0L B LT, ENRHR
RET L7z HBEBP R TFHHBEHIZ2003F & )
%ML, o=k, FARBELIZIZBITL T
VW3, KESIZX 5200505 AREEIL660,57BATH
N2, Z2IhLEESNIEZENACHT S BEHEREERER
BTN ThHol. EfEL L Tlinackd 3%EML 7/-.
OCoEEIF1IA L NIBICHI L, &P L0BELHD,
BEDEVOCREE (Tlinaclt IR ST\ iz, YIr-RALSE
BV Th o7z, EEBSHRIGEERIZH 9%EmML
7. FTRRETIIUADT V8T —%FLTWA Z L AN
L7z, BEEHIZ15%EML 7. BEHRIGEELBERIZ
S%MIMLI:. CTYI 2 b—Fi324%, BEFIE >~
Ya—#i37.6%EML7%. BEROEM L EERSTHIERE

Table 11  Annual number of new cancer patients by disease site™

BERE HBEB(%)

- FHEE 8,599 (5.6)
FEHEE (PRRES &) 16,373 (10.6)
BiE# 10,213 (6.6)
i, &% - #EEE 30,040(19.4)
3 b . 25,392(16.4)
3.5 b 30,261 (19.6)
BF - 1B - 6,355 (4.1)
B /NG - & - ERE 7,844 (5.1)
BARIES 8,669 (5.6)
WREBRES 18,560 (12.0)
5 LRI IR 13,218 (8.6)
EMBY) v SREE 8,040 (5.2)
BB - B RREE 5,204 (3.4)
Z O (BHEEE) 2,075 (1.3)°
BiEIEE 2,356 (1.5)
ISEEA T o/NRHI (LR EH) 1,047 (0.7)
A5t - 154,589 (100)

o EEM AN EEEIREADTERN Do/, A5
Table 4-1 DFBBHOEFTERRoTVS

E#HOEIMIIZIZEHIT L Tz, EEFHEHEETIE
2005EE VS T A ANDBE P ERE T B EFRL T
A, 40, Thi TRHERTHo4. RRE LT, 23
DREEHBHERIBEOK E WHERITR> Tzl &,
JAMIBR TV ABRSETH 200 LAknIk, B
SOWEBIGOGEEL OB, ZITbictEy, FRck
HEMROBEHEMICEIT bEMFTFEINL I L :E
BeTEEL:. BREOAR, BEY-YIAOERLWVS
ATESEN, ABHEIEOTERARMICILELER
AR
BHEROFAEIZ20051FKHH60%, 300BIKRHEAT6% % &
HTWE, KKRE LT, b EDRSHRIERERIL/NHE
LEXD. SEOFBEROFMETIZS00A M LD
2ED30.6%, 100~199A%20.5%, 200~299A%4517.9%,
300~399A2514.1% D EEH 2 ZTHRH-THEY, FiZ100~
0O NSRIEDIERA25%DBERERELT, EERRE%
BLTwWa, #ERITE, ZIZADICEE L TOERS

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

KEER (BSHREEEZBEREICH T 2EE)

%
& - A(211) B(255) c(114) D(64) E(32) F(66) Total (712)
R 1,029 3,644 3257 2,624 1,247. 3,520 15,321
(6.9%) (9.5%) (9.3%) (9.4%) (7.19%) (6.1%) (8.0%)
BB 2,972 6,260 5,892 3,611 2,150 6,591 27,476
(20.1%) (12.9%) (12.3%) (11.5%) (14.4%)

(162%)  (16.9%)
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Table 13 - Number of patients, facilities, and certified personnel according to prefecture
a A BB EETEER __ TR R MRR S .
ERRE A 10008 B A(AOLOOAMADIFBESH)  (15ERY D AD : 1,000A) JASTROBZEH
JeiEE 5,628 8,909 (1.6) 31(182) 25
HFHE 1,437 1,440(1.0) 10(144) 6
EFE 1,385 1,603 (1.2) . 9(154) 2
I=¢1 2,360 3,346 (1.4) ) 13(182) 6
FRHEE 1,146 1,597(1.4) . 11(104) 2
1152128 1,216 1,414(1.2) 8(152) 2 .
BRR 2,091 2,040(1.0) 9(232) 2 i
RIS 2,975 - 2,6712(09) 16(186) 6 B
AR 2,017 2,723(1.4) , * 10(202) 5 i
BHER 2,024 2,917(1.4) 13(156) 17 B
BER 7,054 5,318(0.8) 20(353) 15 e
FEE 6,056 6,516(1.1) 21(288) 24 B
B 12,577 20,970(1.7) 70(180) 62 g
IR 8,792 10,007 (1.1) 37(238) 32 e
Hige 2431 3,030(1.2) 14(174) 6 §
EILE 1,112 1,429(1.3) 8(139) 4 i
AR 1,174 1,722(1.5) 8(147) 3 B
fBHE 822 923(1.1) 8(103) 4 E
IIEUC] 885 1,023(1.2) 4(221) 3 08
EEHR 2,196 2,476 (1.1) 14(157) 5 §
i B 12 2,107 2,197(1.0) 11(192) 3 = %
HEER 3,792 5,242(1.4) 27(140) 10 2
FAR 7,255 7,376 (1.0) 37(196) 15 5 g
ZER 1,867 1,816 (1.0) 13(144) 5 g
HELE 1,380 "1,211(0.9) 9(153) 3 e
BERRE 2,648 2,884(1.1) 13(204) 11
KIRKF 8,817 10,531(1.2) ' 44(200) 29
KEER 5,591 7,235(1.3) 32(175) 22
-3-1 0 1,421 ©1,849(1.3) 8(178) 8
A1) 1,036 1,350(1.3) 9(115) 4
BEUE 607 910(1.5) 6(101) 1
BiRE 742 - 963(1.3) 6(124) 2
LI 1,957 2,313(1.2) 11(178) 8
j7=11=0 2,877 4,239(1.5) 19(151) 18
(T my!=3 1,493 . 1,807(1.2) 12(124) 4
EBR 810 1,033(1.3) 5(162) 2
FINE ' 1,012 1,101 (1.1) ) 10(101) 7
pagid el 1,468 1,783(1.2) 10(147) 5
pog sl 796 988 (1.2) 6(133) 3
EiAri)l=R 5,050 6,495(1.3) 27(187) 17
FREE 866 887(1.0) 4(217) 1
RIGR 1,479 1,729(1.2) 7(211) 4
REZRIR 1,842 2,253(1.2) 13(142) 4
Ko 1,210 1,539(1.3) 12(101) 2
EIFR 1,153 1,493(1.3) 9(128) 2
EREE 1,753 1,895(1.1) 12(146) 3
R 1,362 1,124(0.8) , 6(227) 2
&5t 127,768 : 712(179) . 426
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Table 14 Number of radiation oncology facilities, treatment devices; patient load and personnel: trend 1990—2005

1990" ° 19932 1995% 19974 1999% 20019 2003" 2005
MR 378 629 504 568 636 603 726 712
(EIE) ' (48.5%)  (88.3%)  (73.9%)  (78.6%)  (863%)  (853%)  (100%)  (96.9%)
HBEH 62,829 - .-71,69 84,379 107,150 118,016 149,793
EBER - - - - - - -
R TFHFEER 166 - 142 149 168 196 206 220
HEEEAR (RGP -
V=797 311 508 407 475 626 626 744 765
F LIk . 170 213 127 98 83 45 42 11
Ir-192RALS - - 29 50 73 93 117 119
BB SRERER 547 748 821 889 925 878 921 1,003
FTERSHRIGHRERK - - - - - - - 774
EHITASTROZEEHK - - - - - 308 369 426
BrHAS IR L B S 592 877 . 665 733 771 918 1,555 1,635
BNEEERK .
XBrialr—4 295 430 394 452 512 464 532 502
CT¥3Ial—% 30 75 55 96 96 247 329 407
453 682 680 874 940

st Y2 —¥ 238 468 374

BB B

BEY, EBREZEAPRLTVA. HWENUk) T, i
B, BET, INSE(nBELEHEL, NETRIEL IR
{ o TV, HEREIHIETIRL, BETEVEW)
BESTE L0 Lk, HBEMICHRHEIMICELD
BORSH B, BSHREEERL L THLEOEBEE
REBETETVALERA.

EMITERHAEICEED 5, BRICEN-EEEMHA
72b DIEBRENTVS, BHETHIY—DOBRITEEN,
3DCRTUA L DAHED 7= OHEEEI 6 FILL LICHER S hTw
7o {EEMERSERTERSS, IMRTH20034": D 2 HOER A
BEISNTEY, SRCERAMERL TV, #FEFAD
FEATHEAR 122003 E 1T HoBE L T 22 5%, 165RRIE 2 TV 7k,
WA ST, SICETNER S — FIREIESEE T 725 m L
THY, MHTHERSITEREML T2, BABEHL LT
CT simulatortd § TIZ57% DEERICE R L Twiz. LAL,
R T39~97% DN T— 3 Vi o7z, GEETH
DS B T/INFIEIERAR, BRIS(, RESRE(RS
KKORT, HH, NS (ko Tz, FIRTHB 1100
~199A £C: 200~209 A T (Bitn10%#HS, $H, &
M TRENSRIMARONL, E 51T, C!200~299
A LD :300~399ANITE (BEMD10%EL, FRD10%E
A5, E5IT, B 400~499A LF 1 S0OALL EizzE (Rfk
ICHEHOD10%FL, TEO10%EMm AR5 N. DEEC
B L2 (BH010%Em, FEO10%ED) HEES
iz, ThHOENERENTR(, BEHT, HBTLH
SLBE SN0, ABEBREEDBINSREEICT
b TWBD, BEBICHNTIA S v 7R EER O
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DQOLET bFE&Sh, FHlIFE2MTHET 5. BHK
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DERIIAY Y FEL TR, ‘

EREANSIEIIN - KEXIT 1% HET L, E»2%
Db, WARESRAS2%IEM L. BCk(bDERASHETHRIGE
EFOSAIOEL NI FBR SN TV, BFES, RER
DEFIZEBRZHLED 28IICA LN, HATRERILEM
ERIcBEELREE RS L TVAI P HEF—F L LT
bIRENT. HERHETAHABE, C:200~299 ALLTF Dk
HET, BEREFFLENIEHEBI T/, FFICA 19
AUTTIR20% %250 TEY, BMEREBRIEEOES
ST DPERBETT TICEATVR 2000 Lk,

A IE A 1,000 A 570 Y ORSHRIG RS BE R
17~08AD 2 U EOEFBE SN, 2EFHTI2A
Tdh, ZOMHEIF2003EED VLIZZAHETHo7. 11
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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 resp
_ questionnaire. Annual patients’ load/FTE (full tirne equiv
data according to the institutional stratification includin

onse rate was 96.9%: 712 out of 735 completed the
alent) radiation oncologist was 247, The corresponding
g 21FTE 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 2300/year (A) and in those

with number of new patients =800/year.

Key words: Structure survey, Radiotherapy facility, Radiotherapy personnel
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1990 I ETE S IC L o C, £ 1 BEXRBSRERZES
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JASTROIZ & 5 HsH s fis D sk BEtE i< 817 53

Tl (R

LA R )
of Mediciri

R BB EBOLEARL bRoTVD,

AH, 20054E% 3B L L8 8 REEMSTHIGRERO
BERERTol. BREOERICOVTIRHEIRELTT
TIZJASTRO % — A = — Vhitp://www jastro.jp/ & ) download
MHRIC LT 39, 7, MBE & THRRICRRLTY
50, KBETIARATERLCLY B ET
Vv, FoyR—-RBRLL LTORHELERET L.

= OF— 7 IAIASTRODEHHETH h, KimOHkE
BT BOCABSNS I L EREERELTV S,
R TOEAHBA {Zcustomize & L7z 7 — ¥ PUER
Be, BEEEKE. AT

ional C
(A 5 :ﬁ

-

B R Tl

B '“&ﬁ,?%@ae,@?ﬁ e
gl



194 . F5 B 1

HENRERERE

20064E 3 A3KIZ, 2005 ICHEHIGHEEEBN DS LBE
X742 E780MERIC, JASTROESAA 5200561 A 1 H
~12A318 ¥ CORSTEHRBEODEERIC OV TOHER
EENREE NI, 20065EEIASTROGR L 7—F X— A
EZEEEAICTERE~OBHH ERIHKFL . #5460
HER 5% 3 4 B LRI RE £ 187275, R 030056
i L THESICE ABRELETH o7z, BROLHIZ
1ETH o723, BYDOEEZ 2B LEOERETo 7.
4 [FTV, BENICHEBINLEROPEDHH. 20074F 2
A& T TIo766Mi5R (97.1%) A L EIEN /O Nz, T TITH
EHAREZ IED TV AIER b H Y, 2005F ICHSHRIGRE
1T TV ARERIZTISHER & T Shiz. BT RERE
12712158 (96.9%) & & o 7=, FAEEII2005F4 AP LEER
ATCHAEBREN I CRETSNL. BFORERLOES
HERL RS, FRRERBL L CHICABRFSIT
D7 OBRSHRERBYUEDOEEN 2 < ¥/ —FTE (full
time equivalent ; JB40BF P GRS REMEEBICRE), &
RN ERERTSOLEREREMA .. BEAT
BEREBER(F B BR) EEEROR Y v 7HTHRL
TEME L7z, 7275 LISHR GBS EDHSFIETREL
T, 18U EDT Y07 — % 5o TV 5 R (AMiER) 27456
B (38%) & 1 &R MERR (BHERR) 438 MRk (62%) & IZX 5
LCRE L7, BREROBEEMFTEEIMIEUTIC
Bz, BB X AEMOBAREME % B 5 - OFTE=1
ELTEHELA. I/, EoHEE LTEDLNRTVS
MADHEHER SRR DT — 5 FHMM L, /\ﬁ:
EDORBEIT o7, N— FE T, linacDdual energyﬁ‘e
b, 3DCRT#:RE, IMRTHEEE & CT simulatorfRA ICEEH LT
HELE. S6ic, #die< Ty —, BEREHOH
WdfTFor. i, EXWEL, BIHRERAREELT (O
F, REEBEL)ICoVTE, ABEOLONEXE VD
T, UEOSMEB+HEREL L. BREBICESRESE
I AN ROBERICOVTART V=T y 7D DO
FEEA(E (300A) 2B 2 5 BRWHRS L UEBFREERK
HB00AN %8 2 B KEUEMROBRIC OV T ST L.

m R

1, EERAZy JDEBEN NI — L EHBERAR :
2k

Table 1 |2, IERREROHAEEER, ERERFE+T
B), linacBRBELERR Y v 78 REHRIGRBUER,
JASTROBEES, MEHGAESEBGTHREEN (LT, Bét
PIGRELRN &, EEpELY, SEEELELLT
KERAY v 71 NS ) OEMERER, TobLERE
FHRAWMERL TS, AN (FTE21) T121,71IADBE
R L, BRERFTE<1)T69,462 N5 LTV 7. linach
HRENETNFH13E, 098 THo 7.

TsHRARENE

1 ek OFTERGHAG AR LRI, AMER22A, Bif
R0ANTH o7, FEIDIASTROZEHIZAMILISOA, B
HER16 A\ Th o 72, EREREHRFTERGRGHEHELER
24T NT, AKESR TiZF34200A, BHEEX TIIFTE=1 & L7C
BA (=2 DHROEBERER XFHISOATH . B
MR CIREER D X 5 [ FHOAFTEATIHEL TWADT,
B0 87 —=FIERM TR L - FHEEE R LR
i, TOBHOEICOVWTRE/MEDPLHEKESE TER
THAR&BE, Fig LICRT LT, AKRRIEBEXRTV—
7 v o DFEHE, T H B FH200 \FTERSHHRIAFE Y E
BEOBEZFIHEL TV, 150U T D/NRIERMER 25
YITEBRIND A, ER25% DGR TIEIcBSEEET
HB300LEBLTHEL TV, BIEERD EAL10% DX
THEHSEHEI0LLBLTHERL TV, EETRE
it, BHER CIIFH0AFTEADBEHRIGHBUELZ DT,
BEODERICO PO HEEM, ABROZRL ) FHEEK

"UTTHERTHA.

SRR LT
| SRR T O BRI RIE ST (AR 3R4E) B3, AfE
W33\, BHEBISACTH o/, FEREBEBBAHRER

FPREMILIITA T, AR TIX134A, BREER CIZ96AT

& o7c. linac 1 47z ) OREHEIERIE LT (FE+3E
£)I22.1AT, ABERTH25A, BEETRISATH-
7. F#C, ThSOBEHFOEIIOWTRME, SBRAE
T TR TRTCOMGERTERTHAE A5 LFig 2), AlGR
BREEETIV—T v 7 DFEHEDTH 5100~ 150 A/BEHRIE
MM OGHEU LD BE % 70% L LR TEEL T
wt Hr15% OMER T, WEBEETH 5200828
TEHEL TV

EssiymEt

LEOESYETH (SEHSEEH) XTATH Y, Al

BTIT109A, BIESRCH3BATHo 7. FHERBEHE
ZimE-4i31 300\ ThH o7z,

REEEL

SEDSEEBRTH(BH+FEEEH) 270N TH ), Al
®TIX1T4A, BHEERCTHISATH o 7. FHEREN &
BEHETIXTIOATH o7,

2. EEX 4y JOEBEN Y NI - LERBRERET
ARSI AR

NASEEEBERRICOVT, AROBHTETo
(Table2). AMEE%(FTE21)T73,110 ADBEEZEEL, BHE
(FTE<1)T25,091 AGH L TV, MRk Bud AMERR 142, B
Ek124TH o 72, linacB iz FhEhFH14E, 1L0AT
Hol:.
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