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INTRODUCTION

The medical care systems of the United States and Japan have
very different backgrounds. In 1990, the Patterns of Care
Study (PCS) conducted a survey of the 1989 structure of
radiation oncology facilities for the entire census of facilities
in the United States. The results of the survey, together with
trends in the structure of specialization since 1974, were
reported in detail by Owen er al. (1). In 1991, the Japanese
Society of Therapeutic Radiation Oncology (JASTRO) con-
ducted the first national survey of the structure of radiother-
apy (RT) facilities in Japan based on their status in 1990,
with the results reported by Tsunemoto (2). The first compar-
ison of these two national structure surveys to illustrate the
similarities and differences present in 1989-1990 was con-
ducted by Teshima et al. (3) and reported in 1995. The resul-
tant intemational exchange of information proved valuable
for both countries, because each could improve their own
structure of radiation oncology using those data.

The Japanese structure of radiation oncology has improved
in terms of the greater number of cancer patients who are
treated with RT, as well as the public awareness of the impor-
tance of RT, although problems still exist that should be
solved. The JASTRO has conducted national structure
surveys every 2 years since 1990 (4). In Japan, an anticancer
law was enacted in 2006 in response to patients’ urgent peti-
tions to the government. This law strongly advocates the
promotion of RT and increasing the number of radiation on-
cologists (ROs) and medical physicists. The findings of the
international comparisons and the consecutive structural
data gathered and published by the JASTRO have been
useful in convincing the Japanese bureaucracy of the impor-
tance of RT. In this report, the recent structure of radiation
oncology in Japan is presented, with reference to data
obtained from previous international comparisons.

METHODS AND MATERIALS

Between March 2006 and February 2007, the JASTRO con-
ducted a questionnaire using a national structure survey of radiation
oncology in 2005. The questionnaire included the number of treat-
ment machines by type, number of personnel by category, and num-
ber of patients by type, site, and treatment modality. For variables
measured over a period, data were requested for the calendar year

2005, The response rate was 712 (96.9%) of 735 of active facilities.
The data from 511 institutions (69.5%) were registered in the In-
ternational Directory of Radiotherapy Centres in Vienna, Austria
in April 2007.

The PCS was introduced in Japan in 1996 (5-11), The PCS in the
United States used structural stratification to analyze the national
averages for the data in each survey item using two-stage cluster
sampling. The Japanese PCS used similar methods. We stratified
the RT facilities nationwide into four categories for the regular struc-
ture surveys. This stratification was based on academic conditions
and the annual number of patients treated with RT in each institution,
because the academic institutions require, and have access to, more
resources for education and training and the annual caseload also
constitutes essential information related to structure. For the present
study, the following institutional stratification was used: A1, univer-
sity hospitals/cancer centers treating =440 patients/y; A2, the same
type of institutions treating =439 patients/y; Bl, other national/
public hospitals treating =130 patients/y; and B2, other national
hospital/public hospitals treating =129 patients/y.

The Statistical Analysis Systems, version 8.02 (SAS Institute,
Cary, NC), software program (12) was used for statistical analyses,
and statistical significance was tested using the chi-square test, Stu-
dent ¢ test, or analysis of variance.

RESULTS

Current situation of radiation oncology in Japan

Table 1 shows that the numbers of new patients and total
patients (new plus repeat) requiring RT in 2005 were esti-
mated at approximately 162,000 and 198,000, respectively.
According to the PCS stratification of institutions, almost
40% of the patients were treated at academic institutions (cat-
egories Al and A2), even though these academic institutions
constituted only 18% of the 732 RT facilities nationwide.

The cancer incidence in Japan in 2005 was estimated at
660,578 (13) with approximately 25% of all newly diagnosed
patients treated with RT. The number has increased steadily
during the past 10 years and is predicted 1o increase further (4).

Facility and equipment patterns

Table 2 lists the RT equipment and related function. In ac-
tual use were 767 linear accelerators, 11 telecobalt machines,
48 Gamma Knife machines, 65 “*Co remote-controlled after-
loading systems (RALSs), and 119 '*’Ir RALSs. The linear
accelerator system used dual-energy function in 498 systems

Table 1. PCS stratification of radiotherapy facilities in Japan

Institution Facilities New Average new Total patients Average total
Category Description (n) patients (n)  patients/facility* (n) (new + repeat) (n)  patients/facility* (n)
Al UH and CC (=440 patients/y) 66 45,866 694.9 54,885 831.6
A2 UH and CC (<440 patients/y) 67 17,161 256.1 21,415 319.6
Bl Other (=130 patients/y) 290 71,627 247.0 88,757 306.1
B2 Other (<130 patients/y) 289 21,664 75.0 26,116 90.4
Total 712 156,318' 219.5 191,173 268.5
Abbreviations: PCS = Patterns of Care Study; UH = university hospital; CC = cancer center hospital; Other = other national, city, or public
hospital.
* p <0.0001.

" Number of radiotherapy institutions was 735 in 2005, and number of new patients was estimated at approximately 162,000; corresponding

number of total patients (new plus repeat) was 198, 000.
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Table 2. Equipment, its function and patient load per equipment by PCS institutional stratification
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Abbreviations: PCS

RALS = remote-controlled after-loading system.

multileaf collimator; IMRT =

ntage calculated from number of systems using this function and total number of linear accelerator systems.
Percentage calculated from number patients and number of institutions with linear accelerators; institutions without linear accelerators excluded from calculation.

* Percentage of institutions that have this equipment (=2 pieces of equipment per institution).

* Perce
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(65%), three-dimensional conformal RT in 462 (60%), and in-
tensity-modulated RT (IMRT) in 170 (22%). These functions
were installed more frequently in the equipment of academic
institutions than in that of nonacademic institutions (p <
0.0001). The annual numbers of patients/linear accelerator
were 413 for Al, 244 for A2, 280 for B1, and 93 for B2 insti-
tutions. The number of institutions with telecobalt machines
in actual use showed a major decrease to 11. The Gamma-
Knife machine was installed more frequently in B1 institu-
tions. A significant replacement of ““Co RALS by '“Ir
RALS was observed, especially in academic institutions.
We had seven particle machines, three with carbon beam
and five with proton beam RT. The total number of patients
treated at the seven institutions was estimated at
approximately 1,600 (1% of all new patienis in Japan). Eleven
advanced institutions were included in the Al category and
treated >800 patients annually. They were equipped with lin-
ear accelerators with dual-energy function (71% of the institu-
tions), three-dimensional conformal RT function (89%) and
IMRT function (70%), as well as with '*Ir-RALS (90%)
and a computed tomography (CT) simulator (100%).

Table 3 lists the RT planning and other equipment. X-ray
simulators were installed in 70% of all institutions, and CT
simulators in 55%. A significant difference was found in the
rate of CT simulator installation by institutional stratification,
from 91% in Al to 45% in B2 institutions (p < 0.0001). Only
a very few institutions used magnetic resonance imaging for
RT, although computer use for RT recording was pervasive.

Staffing patterns and patient loads

Table 4 lists the staffing pattems and patients loads by
institutional stratification. The total number of full-time
equivalent (FTE) ROs in Japan was 774. The average number
of FTE ROs was 4.41 for Al, 1.43 for A2, 0.89 for B1, and
0.45 for B2 institutions (p < 0.0001). The patient load/FTE
RO in Japan was 247, and the number for Al, A2, B, and
B2 institutions was 189, 224, 343, and 202, respectively
(p < 0.0001), with the patient load for B1 institutions by far

. the greatest. In Japan, 40% of the institutions providing RT

had their own designated beds, and ROs must also take
care of their inpatients. The percentage of distribution of
institutions by patient load/FTE RO is shown in Fig. 1 and
indicates that the largest number of facilities featured a pa-
tient/FTE staff level of 101-150, with 151-200 the second
largest number. More than 60% of the institutions (438 of
712) had <1 FTE RO, as shown by the gray areas of the bars.

A similar trend for radiation technologists and their patient
load by stratification of institutions was observed (p <
0.0001). The percentage of distribution of institutions by pa-
tient load/radiation technologist is also shown in Fig. 2. The
largest number of facilities had a patient/RT technologist
level in the 81-100 range, with 101-120 the second largest
number. There were 117 full-time (and 30 part-time) medical
physicists and 257 full-time (and 13 part-time) RT quality
assurance staff. In this survey, duplication reporting of these
personnel numbers could not be checked because of a lack of
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individual identification on staffing data. Finally, there were
907 nurses and clerks.

1.4*%
87.9*

Distributions of primary sites, specific treatment and
palliative treatment

Table 5 lists the distribution of primary sites by institu-
tional stratification. The most common disease site was the
breast, followed by lung/bronchus/mediastinum and genito-
urinary. In Japan, the number of patients with prostate cancer
undergoing RT was approximately 13,200 in 2005, but the
number has been increasing most rapidly. The stratification
of institutions indicated that more patients with lung cancer
were treated at the nonacademic institutions (B1 and B2),
and more patients with head-and-neck cancer were treated
at academic institutions (Al and A2; p < 0.0001).

Table 6 lists the distribution of use of specific treatment and
the number of patients treated with these modalities by the
PCS stratification of institutions. Brachytherapy, such as in-
tracavitary RT, interstitial RT, and radioactive iodine therapy,
for prostate cancer was used more frequently in academic in-
stitutions than in nonacademic institutions (p < 0.0001). Sim-
ilar trends were observed for other specific treatments such as
total body RT, intraoperative RT, stereotactic brain RT, ste-
reotactic body RT, IMRT, thermoradiotherapy, and RT of
the pterygium by *°Sr. In 2005, 4.6% of patients (n = 755)
were treated with IMRT at 33 institutions. This percentage
was significantly lower than that of institutions using linear
accelerators with IMRT function (22%; Table 2).

Table 7 lists the number of patients with any type of brain
metastasis or bone metastasis treated with RT according to the
same institutional stratification. B1 institutions treated more
patients with brain metastasis (11% of all patients) than other
types of institutions (p < 0.0001), and the use of RT for bone
metastasis ranged from 11% for Al to 19% for B2 (p <
0.0001). Overall, more patients were treated with RT at non-
academic type B2 institutions than at Al or A2 institutions.
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Geographic patterns

Figure 3 shows the geographic distributions of the annual
number of patients (new plus repeat) per 1,000 population by
47 prefectures arranged in order of increasing number of
JASTRO-certified physicians per 1,000,000 population
(14). Significant differences were found in the use of RT,
from 0.9 patients/1,000 population (Saitama and Okinawa)
to 2.1 (Hokkaido). The average number of patients/1,000
population per quarter ranged from 1.37 to 1.57
(p = 0.2796). A tendency was found for a greater number
of JASTRO-certified physicians to be accompanied by an in-
creased use of RT for cancer patients, although the correla-
tion was not siatistically significant. The use rate of RT in
a given prefecture was not necessarily related to its popula-
tion density in 2005, just as we observed in the 1990 data (3).

1
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radiotherapy planning; MRI = magnetic resonance imaging; other abbreviations as in Table 2.
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* Percentage of institutions that have equipment (=2 pieces of equipment per institution).

DISCUSSION

In 1990, fewer facilities for RT were available and fewer
patients were treated with RT in Japan than in the United
States. However, the numbers for Japan improved

Abbreviations: CT

recording

For RT only
Computer use for RT



148 L J. Radiation Oncology @ Biology @ Physics

Volume 72, Number 1, 2008

Table 4. Structure and personnel by PCS institutional stratification

Structure and personnel

Al A2 B1 B2 Total

(n =66) (n=267) {n=290) (n=289) p-value (n=712)
Institutions/total institutions (%) 93 9.4 40.7 40.6 100
Institutions with RT bed (n) 57 (86.4) 35(522) 127 (43.8) 68 (23.5) 287 (40.3)
Average RT beds/institution (n) 140 48 34 1.0 3.6
JASTRO-certified RO (full time) 181 62 139 44 426
Average JASTRO-centified RO/institution (n) 2.7 09 05 0.2 <0.0001 0.6
Total (full-time and part-time) RO FTE* 2909 95.55 258.717 129.24 774.46
Average FTE ROs/institution 441 143 0.89 045 <0.0001 1.09
Patient load/FTE RO 188.7 224.1 343.0 202.1 <0.0001 246.8
Total RT* technologists 388.6 176.3 6377 431.9 1634.5
Average technologists/institution (n) D 26 22 1.5 <0.0001 23
Patient load/RT technologist 141.2 1215 139.2 60.5 <0.0001 117.0
Total nurses/assistants/clerks (n) 202.2 924 390.55 2218 907
Full-time medical 51+ 10. 8+7 39+7 19+6 117 + 30.1

physicists + part-time (n)

Full-time RT QA staff + pan-time 81+0 31+7 1025+3 423+3 256.8 + 13

Abbreviations: JASTRO = Japanese Society of Therapeutic Radiation Oncology; RO = radiation oncologist; FTE = full-time equivalent (40
h/wk only for RT practice); QA = quality assurance; other abbreviations as in Table 2.

Data in parentheses are percentages.

significantly during the next 15 years, with respective
increases by factors of 2 and 2.6 compared with those in
1990 (3). However, the use rate of RT for new cancer patients
remained at 25%, less than one-half the ratio in the United
States and European countries. The anticancer law was
enacted in Japan to promote RT and education for ROs, as
well as medical physicists or other staff members, from April
2006. For the implementation of this law, comparative data of
the structure of radiation oncology in Japan and the United
States, as well as relevant PCS data, proved helpful. Because
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the increase in the elderly population of developed countries
is the greatest in Japan, RT is expected to play an increasingly
important role.

Compared with 1990, the number of linear accelerator sys-
tems increased significantly by 2.3 times, and the percentage
of systems using telecobalt decreased to 7%. Furthermore,
the functions of linear accelerators, such as dual energy,
three-dimensional conformal RT (multileaf collimator width
<1 c¢m), and IMRT improved. The number of high-dose-rate
RALS in use increased by 1.4 times and the use of
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Fig. 1. Percentage of institutions by patient load/full-time equivalent (FTE) staff of radiation oncologists (RO) in Japan.
White bars represent institutions with one or more FTE staff, and gray bars represent institutions with fewer than one FTE
radiation oncologist. Each bar represents interval of 50 patients/FTE radiation oncologist.
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%0Co-RALS has largely been replaced by '*’Ir-RALS. CT
simulators were installed in 55% of institutions nationwide,
and RT planning systems were used in 93%, for an increase
in the number of RT planning systems of 4.87 times. The
maturity of the functions of linear accelerator and geater pos-
session rates of CT simulators and systems using '** I-RALS
were closely related to the institutional stratification by PCS,
which could therefore aid in the accurate discrimination of
structural maturity and immaturity and the identification of
structural targets to be improved. The Japanese PCS group
published structural guidelines based on the PCS data (16),
and we plan to use this structural data for a new PCS to revise
the Japanese structural guidelines.

The staffing patterns in Japan also improved in terms of
numbers. However, the institutions that had fewer than one
FTE RO on their staff still accounted for >60% nationwide,
and this rate did not change during the 15 years from 1990
to 2005. In Japan, most institutions still rely on pari-time
ROs. First, the number of cancer patients who require RT
is increasing more rapidly than the number of ROs. Second,
specialist fees for ROs in academic institutions are not recog-
nized by the Japanese medical care insurance system, which
is strictly controlled by the government. Most ROs must
therefore work part-time at affiliated hospitals in the Bl
and B2 groups to earn a living. Thus, to reduce the number
of institutions that rely on part-time ROs and might encounter

Table 5. Primary sites of cancer treatment with RT in 2005 by PCS institutional stratification for new patients

Al (n=65) A2 (n=6T7) B1 (n=285) B2 (n = 284) Total (n = 701)

Primary site n %o n, % n % n % n %o
Cerebrospinal 2,603 5.6 770 45 4431 6.4 795 3.6 8,599 5.6
Head and neck (including thyroid) 6,318 13.7. 2372 13.9 6,033 8.7 1,650 1.5 16,373 10.6
Esophagus 3,164 6.9 1,171 6.9 4,426 6.4 1,452 6.6 10,213 6.6
Lung, trachea, and mediastinum 7,069 153 2,639 155 14946 215 5386 246 30,040 194
Lung 5,469 11.8 2272 13.3 12917 18.6 4,734 21.6 25,392 164
Breast 8,945 194 3,049 179 14,148 20.4 4,119 18.8 30,261 19.6
Liver, biliary tract, pancreas 1,936 42 713 42 2742 39 964 4.4 6,355 4.1
Gastric, small intestine, colorectal 1,897 4.1 806 47 3742 5.4 1,399 6.4 7.844 5.1
Gynecologic 3,253 7.0 1,156 6.8 3,405 4.9 855 39 8,669 5.6
Urogenital 5,544 12.0 2,043 12.0 8,068 1.6 2,905 133 18,560 12.0
Prostate 4,290 93 1,385 8.1 5,627 8.1 1,916 8.8 13,218 8.6
Hematopoietic and lymphatic 2,460 53 1,052 6.2 3,624 5.2 904 4.1 8,040 52
Skin, bone, and soft tissue 1,607 35 749 44 1,830 2.6 1,018 4.6 5,204 34
Other (malignant) 705 1.5 235 1.4 822 12 313 1.4 2,075 1.3
Benign tumors 664 1.4 268 1.6 1,289 1.9 135 0.6 2,356 1.5
Pediatric <15 y (included in totals above) 435 0.9 123 0.7 187 0.3 302 1.4 1,047 0.7
Total 46,165 100 17,023 100 69,506 100 21,895 100 154,589"  (100)

Abbreviations as in Table 2.

*Number of total number of new patients different with these data, because no data on primary sites were reported by some institutions.
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Table 6. Distribution of specific treatments and numbers of patients treated with these modalities by PCS stratification of institutions

Al (n = 66) A2(n=67) Bl (n =290) B2 (n = 289) Total (n =712)
Specific therapy n % n % n % n % P n %
Intracavitary RT (n) <0.0001
Treatment facilities 61 924 37 552 71 245 12 42 181 254
Cases 1,670 527 974 75 3.246
Interstitial RT <0.0001
Treatment facilities 42 636 14 20.9 18 6.2 5 1.7 79 11.1
Cases 1.818 286 638 31 2,773
Radioactive iodine therapy <0.0001
for prostate cancer
Treatment facilities 25 319 6 9.0 7 24 1 0.3 39 55
Cases 1,166 152 430 17 1,765
Total body RT <0.0001
Treatment facilities 60 909 36 53.7 78 26.9 17 59 191 26.8
Cases 706 237 687 108 1,738
Intraoperative RT <0.0001
Treatment facilitics 23 348 12 17.9 20 7.0 11 3.8 66 93
Cases 212 39 111 25 387
Stereotactic brain RT <0.0001
Treatment facilities 46 69.7 31 46.3 91 31.4 29 100 197 277
Cases 1,680 482 8,513 447 11,122
Stereotactic body RT <0.0001
Treatment facilities 31 500 14 209 36 124 11 38 92 12.9
Cases 482 263 679 234 1,658
IMRT <0.0001
Treatment facilities 16 242 - 6.0 12 4.1 1 03 33 4.6
Cases 426 67 212 50 755
i y 0.0004
Treatment facilities 10 152 L} 6.0 15 52 7 24 36 5.1
Cases 339 27 134 81 581

Abbreviations: PCS = Pattemns of Care Study; RT = radiotherapy; IMRT = intensity-modulated radiotherapy.

problems with their quality of care, a drastic reform of our
current medical care systems is required. However, great
care is needed to ensure that the long-term success of radia-
tion oncology in Japan and patient benefits are well balanced
with the costs. Even under the current conditions, however,
the number of FTE ROs increased by 2.1 times compared
with the number in 1990 (3). However, the patient load/
FTE RO also increased by 1.4 times to 247 during the
same period, perhaps reflecting the growing popularity of
RT because of recent advances in technology and improve-
ment in clinical results. This caseload ratio in Japan has al-
ready exceeded the limit of the Blue Book guidelines of
200 patients/RO (15, 16). The percentage of distribution of
institutions by patient load/RO showed a slightly smaller dis-
tribution than that of the United States in 1989 (3). Therefore,
Japanese radiation oncology seems to be catching up quickly

with the western system despite limited resources. Further-
more, additional recruiting and education of ROs are now
top priorities of the JASTRO.

The distribution of patient load/RT technologists showed
that 13% of institutions met the narrow guideline range
(100-120/RT technologist), and the rest were densely distrib-
uted around the peak. Compared with the distribution in the
United States in 1989, >20% of institutions in Japan had a rel-
.atively low caseload of 10-60 because a large number of
smaller B2-type institutions still accounted for nearly 40%
of institutions exceeding the range of the guidelines. As for
medical physicists, a similar analysis for patient load/FTE
staff was difficult, because the number was still small, and
they were working mainly in metropolitan areas. In Japan, ra-
diation technologists have been acting as medical physicists,
50 that their education has been changed from 3 to 4 years

Table 7. Brain metastasis or bone metastasis patients treated with RT in 2005 by PCS

institutional stratification
Patients
Metastasis Al (n=66) A2(n=67) Bl (n=290) B2(n=289) P Total (n = 712)
Brain 2,565(4.7) 1,204(56) 9774(11.0) 1,778 (6.8) <0.0001 15,321 (8.0)
Bone 6,243 (11.4) 2,845 (13.3) 13,331 (15.0) 5,057 (19.4) <0.0001 27476 (14.4)

Data presented as number of patients, with percentages in parentheses.
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Fig. 3. Geographic distribution for 47 prefectures of annual number of patients (new plus repeat) per 1,000 population
arranged in order of increasing number of Japanese Society of Therapeutic Radiation Oncology (JASTRO)-centified radi-
ation oncologists (RO)/1,000,000 population by prefecture. Q1, 0-25%; Q2, 26-50%; Q3, 51-75%; and Q4, 76-100%.
Horizontal bar shows average annual number of patients (new plus repeat) per 1,000 population of prefectures per quarter.

during the past decade and graduate and posigraduate courses
have been introduced. Currently, those who have obtained
amaster’s degree or radiation technologists with enough clin-
ical experience can take the examination for qualification as
a medical physicist, as can those with a master’s degree in
science or engineering, like those in the United States or
Europe. In Japan, a unique education system for medical
physicists might be developed because the anticancer law ac-
tively supports improvements in quality assurance/quality
control specialization for RT. However, the validity of this
education and training system remains unsatisfactory, be-
cause we are still in the trial-and-error stage.

The distribution of the primary site for RT showed that
more lung cancer patients were treated in B1 or B2 nonaca-
demic institutions and more head-and-neck cancer patients
were treated in Al or A2 academic institutions. These find-
ings might be because more curative patients were referred
to academic institutions and more palliative patients with
lung cancer were treated in nonacademic institution in Japan.
In addition, more patients with bone metastasis were treated
in nonacademic institutions. The use of specific treatments
and the number of patients treated with these modalities
were significantly affected by institutional stratification,
with more specific treatments performed at academic institu-
tions. These findings indicate that significant differences in
the patterns of care, as reflected in the structure, process,
and, possibly, outcomes for cancer patients still exist in Ja-

pan. These differences point to opportunities for improve-
ment. We, therefore, based the Japanese Blue Book
guidelines on this stratification by the PCS data (16) and
are now in preparing to revise them accordingly.

The geographic patterns demonstrated significant differ-
ences among the prefectures in the use of RT, ranging from
0.9 to 2.1 patients/1,000 population. Furthermore, the number
of JASTRO-certified physicians/population might be associ-
ated with the use of RT, so that a shortage of ROs or medical
physicists on a regional basis will remain a major concem in Ja-
pan. The JASTRO has been making every effort to recruit and
educate ROs and medical physicists through public relations,
training courses, involvement in the national examination for
physicians, and seeking to increase the reimbursement by the
govemnment-controlled insurance program, and other actions.

CONCLUSION

The Japanese structure of radiation oncology has clearly
improved during the past 15 years in terms of equipment
and its functions, although a shortage of manpower and
differences in maturity by type of institution and caseload
remain. Structural immaturity is an immediate target for im-
provement, and, for improvements in process and outcome,
the PCS or National Cancer Database, which are currently
operational and being closely examined, can be expected to
play an important role in the future.
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3DCRT (3 dimensional conformal radiotherapy)

IMRT (intensity modulated radiotherapy)

Cancer Frontier Vol.10, 2008 145



146

% of Institution
USA 1989
Institution (%)
25.0
5 of Institution
20.0 Japan 1990 e
15.0
10.0
O Institutions with21 FTE R.O.
sol M Institutions with<1 FTE R.O.
0.0 ey v

0 100 200 300 400 500 600 700 800 900 1,000
Annual no. pts./FTE R.O.

E4 2005%0 1 FTERSHRES Y OEMBEATFICOLTOERRSH (%)
LEBREMOLHO 1989 ~ 1990 F0 BXOMMOMATHER,

(XM 5 & 03lA)

(EBERSM 6 & 0 51R)

+ Annual no. Patients/population — No. JASTRO-certified R.O./population
(%109 (x10%)
25 : : 9.0

: i 8.0
| p=0.2796 Pl @
2.0 ) T i / 7.0
o v . i o ‘F6.0
154 P . . ¥ — Te & e - LY. +« 5.0
1.0 - . . N . —/’_{/— 4.0
; ‘é __‘_,_._/_'—'_‘_ _: E =, -3 [ Zg
0.5 4 , g s ! oEde a2
0 o> < = gm ad | METe & 0
TrfrrTTrTrrrrrrrryrrToroTrTOo Y rrryryrryryrTroTorrToTTraTTTT
Q1 :0~25% Q2 :26~50% Q3 :51~75% Q4 :76~100%
Prefecture

— Average of annual no. patients/population

E5 2005 F0BEMRADRBHSAHBETES JASTRO BEEY

AN AD 1000 AS-DOMMBREREEN, G8M: A0 100 FASAD JAS.
TROBEM, #BQl : 0~ 25%, Q2 : 26 ~ 50%, Q3: 51 ~ 75%, Q4 : 76 ~ 100%.
AO%7: 0 JASTROBEEZEVEHEAR» WO IR LR TTT. HELEH
FREEBFZAO0L: D OREREREEN YR TTT, 1/4 7oy 2 G0OFE@ %1 —T
i (@5 X v3IM)

Cancer Frontier Vol.10, 2008



BE : 4. PCS (Patterns of Care Study) ICLDBRBOBARAMOLLR  Topics

BERLV, AOYLIOREERCHIEN, B
HRERERRIEFT MEIREI LT,

‘ 2. @® process

BATRBERRCZ{ OBEOWENE TERWF
MOEELEZNGFET S, VThOAKREBERS
NBLAHOBO LS LOBREZT- TSI EHNER
FICEb e 2%, FIRETESEREC
HOIRMEOERKCEL TS IOMV EDY—
LTAN¥—MAE, SATHRERE, JIV®HOFE
HEsSHHER 720y lLoRgERSE BT
portal image ¥, FHSMENETECEERY,
Babr: (ANERS) ', FLMTI2 Cast % shell DEAE,
CT (computed tomography) % f\ /= Simulation 5
7%, MLC (multileaf collimator) ffHRICHE#E%
Boic (ARRE). TESBTRITEERRE, FR
HEATOBRNBHHARCEEEZLBY: (BHER
) AEBTRAMEHRAHEE BNENGRE, [
HEMBHE, FHATOY I BRHRCHEEY
Eoi- (AMRZ). SRS 50Gy LERFEAT
Wi (BHER %), it SCLC (small cell lung carci-
noma) THEMWEMP R/, BHSMEN,
PCI (prophylactic cranial irradiation) TR HE
EEEH (AMRS) . i NSCLC (non-small-cell
lung cancer) JEFMHF T R {LEREOAE, W URRE
M ERIEIIEITE, isodose line # AL ML R
CHEEXEON (AERS). :

B¥HETid, BF0BHEROHEL T ZHERQ non-
academic institute TH 335, kD L5 ICFMEHF
B2 400 B EE L, WED PCS F— AT RMER
Mo—REMLLOBREREVEVLDRTVSY,
PCS ik THB S h/: ¥ PCS HEFARERZ2ICZ L
HTVW3., FEEETRIATRSE ALY —2XETR
18MV JLE, 4IRS EETL T e, BEGEFH
IS 1OMV U EOERES ML TV, PRIEKRZ
HATS KRBT AV, BRBHEETREIXRETS

DE., BELBENCHBEL TV, BRI EE
T 8 HHHDR (high dose rate), ¥ Ei2 8 W& H*
LDR (low dose rate) Thof:. AZBRERIIRETH
40% WM o7, BENMIKETIOHRERS
o, MMBETRENSEIKEATIIEB(Z>T
Wi, 68Cy kB b 16% Lo, BETR
47.5%4 68Cy R#TH o7z, T6Gy BlEOBRII K
BT 13%KHITsShTLd, BER 0% TH- .
FVE LR AETESNCEREHWL, inter-
mediate, high risk group T 9 #l Bl E, favorable
risk group TH 72%THIDICHL T, kBRI EH
£ 54%, 79%, 31%THY, BEELEM Do,
ChidsRasREo kBRI CBELTV A, X
ETit 1994 EROFRNVLEHEHARR 8% TH-
7oht, S1%EFEHCHML TV, CT 2AV/HER
HEIRAE86%THooht, KEIL % THoT.
sEpcgmLTORY,

5 3. 8% outcome

Bl NSCLC OEFMFITE, METH I HREN
SEEEY (1 FTE <34>) $PEEY—LTFNF—
(BMV <11>) THEOEEREDENALN, £/t
HEBEFHATR, EREICL-T (AMB) @
stage BIO4EFECEERZ 2R/, i NSCLC D
¥FMAITIE, BETH AR (6,000 cGy <5t
S)TEFECHEZ LB D, FTEEBEFHRAIT,
BPHARHOEETEFRCEHELELZRDOL. —5A,
ERUACLAAHE20BEDORBMEDERHER

*PCS T 65% T, MRMABFHRD 9% L RT3

LEECES, ERMRELBRI ALY,

m & 2

PCS & VLM p oo DHEOBRHREMD
MER, OME: AR, BEPTF+HATHEIL, O
BE  ERAFCRBMRESFEL, ABEALFH
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MLC (multileaf collimator}
PCI (prophylactic cranial irradiation)
HDR (high dose rate)
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Japan PCS US PCS
Uterine cervix cancer'™
PCS survey year 1995 ~ 1997 | 1999 ~ 2001 | 1992 ~ 1994 | 1996 ~ 1996
PTV extended field 1% 3% 11%
Beam energy 10-14 MV 57% 71% 19%
15MV < 8% 3% 62%
Technique APPA 95% 87% 19%
4-fields box 2% 7% 80%
Midline block 69% 70% 6% .
Intracavitary radiotherapy 77% 82% 93%
Dose rate LDR 8% 11% 78%
HDR 85% B9% 13%
Total dose to central tumor (median BED) 74 Gyw 103 Gyuo
Overall treatment time (median) 49 days 47 days 57 days
Prostate cancer'” : - _
PCS survey year 1996 ~ 1998 | 1999 ~ 2001 1994 1999
T stage > 3 64% 46% 9% 7%
PSA > 20 ng/ml 55% 50% 12% 19%
GS>8 31% 35% 19% 15%
Radiation dose (Gy) < 68 76% 48% 16%
681to < 72 23% 45% 39%
7210< 76 1% 8% 32%
76 — 80 0% 0% 13%
CT-based treatment planning 81% B6% 71% 96%
Hormone therapy usage 86% 90% 8% 51%
Risk factor ~ Favorable T7% 72% 31%
Intermediate 85% 92% 54%
Unfavorable 87% 91% 79%

PTV | planning target volume, LDR ; low dose rate, HDR : high dose rate, BED : biological effective dose.

EHEENCARLTHE LI E, QR BHFRM
+HTha ], EERMBENZFEL, EREEEFEY
EELTWLWRWILEDIAMETL-NL, #E KN
HERE E¥UETLEDAHTENEET,

2005 F6F T 58% DB MR IG MR 2 H B RS2
BEEXRET2TLARL, BESHMNCNLTRED
WOHRARERERET DR, SE10ET,

HOHRIBE 1,200 A, E¥#ME+ 900 ABOWA

MRBEHEEINS, BRTIRABOMURIES, MHt
AZOZ7zy¥a L BRT S PLBREMKITIC
&0, AR E EREBERIERTORMITEOM
ANEEhs, T, EMRABRFTEID LHE2L
TatTuVa. ARFTRRR, EXSEHTCHsEeM
OEEE, REOMER, AE¥HECOEMSFHO
ZROBMVPLETH S, HEEEHORA & HH,

BEABEOZRITHE AT LOPCLEZEhE, B

148

(3Zt 10, 11 X D3IA)

i, JASTRO TRE®4%, MM EE~OBHR, N
DOFRE, EFRHBME~ORE, L8, BEHEL0
Bl REtI;r—AEK, TEHAOWEH», Ry
FN— bR EBRLER2ToTV 5, MEHE
BED/A—bF—L LTOEXYAIHE O EERM
Thi.

A RERERAEEZSHL, AO%%0o
JASTRO BZEB C@AEKEFT 2 A2 BEL
7% 2O EREEREIOEREH SR B, N
BERY L ONNBEOA TR, BHBREEEER
DbhbhfOMBLRIEEHTES, BE, %
EdLY6 ISEEARTHLH, FEiC 50%DMA
BET2ADRRBED 2 EU LB REBEES Y
BifEIND, ThDLENARBETRIIREE
BELLTRYEE 2R b2, AHCKER
BRiCRRRHOELYAEL Sy P THRLE TR

Cancer Frontier Vol.10, 2008



BRFE : 4. PCS (Patterns of Care Study) IC&2BXMOBHEBAROLEE  Topics

b, HEOHABNENKE{RL30T, b
B @G 2 4@ AT LAORBHLETHE,
BECOVTIR, BENBOBSEFREPARTED
RlrERCERL, ZEHCHHLTIRBCRTT
BHA AL ETHE, RAVABBRLOME LS
UMBEROSM REL D, ANBENESFIER
EEHTHRTEACRHBSRRENBEL T,
3, oMM BRI TEIL2OhT2E%
W, BohlT—2055, HERM, MRMEE, fi
IEFUALOHRATHLETH S, BHRIERS
AT LERMADASFNE L OMEICREANEOK
REFHLATHIY, BEPRROAME THLF
TARTHE. PILOBEICLBLVABRICHT S
R EERCED,. D2 IRTULEARPESE
DRTAE, ELEIBENLBETHS D,

BRi, BEPRE, BRCAALET, HNERNE
MOFE, RAELECTTCLHEETHS, PCS
TRW\EPAETLVBALBRBEBEIALAT
. BOEFEFERILL. HRETOSVWEEBLT
b, PCSTHIEMELEMNEIRNEORME LT
BRELTVWSEZIEATRLTUVA, RBESWLTH
M, EEEOILETF U ARTTOENFETHS,
LA LBHHEECHERMBEN DL EHHELLIC
o/, PCSTR2BESZ ZAXY T 72N
TVWEDT, —MERDOBHEZNEBETHL DY
EBTHES, BLAPCSERERIMSARMICH
ENTHLI2OTEHEHOROXKBER LV R NE
VEMEINDS, HOBRHMLEARTHS I, FHic
B R AR 2 OBBOBENAHT RO
HESRCED, BRTREHEBHEOREOBRS
MR, iR, EL<LTHRCHEZVLVRRETHS.
CDZILEABELMEROBEZRRETHE, £
N LTHABRREMPHAMELS TRTRENL
bOCRIBBUENDEZLEHMERETH S,
kB THEELROMBEEI AL, WEBTI, B
sEamEEY, MHE ABMAOKTHIELTS
BFEFCEroA. —F/, BETR, FEBE, IR

BrTaBFcE ARSI, FTERETRYERE

OELIRKEWRETCLVREILLOT, RER
Bk, EEMAMN, SBOBLLENREAL LTTR%

Eni. NIUBEBTLRLEVREDBETOZAR
PERCHSIAERRROR 4 Y, 58, XKD
IEFAENEBRT LT, BXORRGRTE
EHROBOLEZ L OFERTREANTREI N,
HALBTRMNSLREFRIERTEEZOBETOS
KEE2MBLZ L, BETOREABRLATSH
3.

i@

FHRE LS WE D AT KB & B B R 8-
27, 8-29, 10-17, 14-6, 18-4 OREMZHEICLD
fibhiz, PCSHMME L JASTRO MERE B
WV EZEORMNREREROREREIE, &
B, H4%ERUCENHT S,

X ik

¥

FBEMIzH HM PCS (Patterns of Care Study)
Kt AHHEBEROBRE EBM. BOBE 51 (13) :
983-1081, 2005

Teshima T, Japanese PCS Working Group : Pat-
terns of Care Study. Jpn. J. Clin. Oncol. 35 (9) :
467-506, 2005

Teshima T, Frank J Wilson, et al : Japanese PCS
Working Group and PCS Group of American Col-
lege of Radioloty. The 2™ Japan/USA PCS work-
shop at National Cancer Center, Tokyo : Meeting
Report 2004, 1-61

FREMIZY  JASTROT—2~<—2ABR%, £EH
HREREROD 2005 FEERERERS (W18,
BiM<E 19 181-192, 2007

Teshima T, et al : JASTRO Database Committee.
Japanese Structure of Radiation Oncology in 2005
according to institutional stratification of Patterns
of Care Study. Int J Radiat Oncol Biol Phys. 2008
Mar 26 : [Epub ahead of print] PMID : 18374515
[PubMed-as supplied by publisher]

Teshima T, et al : A comparison of the structure of
radiation oncology in the United States and Japan.
Int ] Radiat Oncol Biol Phys 34 : 235-242, 1996
FRIEW T JASTRO F—2~<—A8R%, £EK
HBsFERD 2005 SEMENERS (B2H),
i< 19 : 1593-205, 2007

8) BEPCSERAS  NAOMEBRICE) 2HHRN
ME—ENEEREFRCEI{AHBERORHAR

2

-

3

—

4

5

6

7

Cancer Frontier Vol.10, 2008 149



