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REY Underautilisation of Steroids Concurrent with Radiotherapy for Malignant Spinal Cord
Compression: A Nation-Wide Survey on the Quality of Palliative Radiotherapy

Tetsuo Saito, MD, PhD?, Naoto Shikama, MD, PhD?, Takeo Takahashi, MD, PhD*, Naoki Nakamura, MD, PhD*, Takashi Mori, MD, PhD*,
Kaori Nakajima, MDY, Masahiko Koizumi, MD, PhDg, Shuhei S¢ vID", Takeshi Ebara, MD, PhDY, Hiroki Kiyohara, MD, PhD), Keiko
Higuchi, MD, PhD¥, Atsunori Yorozu, MD, PhD', Takeshi Nishimura, MD®, Yasuo Ejima, MD, PhD?, Hideyuki Harada, MD, PhD¥, Norio
Araki, MDP, Misako Miwa, MD, PhD¥, Kazunari Yamada, MD, PhD, Terufumi Kawamoto, MD, PhD®, Nobuki Imano, MD, PhD*, Joichi
Heianna, MD, PhD"; Miwako Nozaki, MD, PhD*; Yuki Wada, MD, PhD"; Yu Ohkubo, MD, PhD*; Nobue Uchida, MD, PhD¥; Miho
Watanabe, MD, PhDY; Takashi Kosugi, MD¥; Kazunari Miyazawa, MD, PhD*; Shigeo Yasuda, MD, PhD*: Hiroshi Onishi, MD, PhD*

RERRET

using quality indicators (QIs),

Abstract

Aims: We sought to identify potential evidenc: ce gaps in palliative
previously developed using a modified Delphi method

Materials and methods: Seven QIs were used to assess the quality of radiotherapy for bone metastases (BoM) and brain
metastases (BrM). Compliance rate was calculated as the percentage of patients for whom recommended medical care was
conducted. Random effects models were used to estimate the pooled compliance rates. Mixed effects models with Q tests
were used to compare compliance rates between academic and non-academic centres.

Results: Of the 39 invited radiation oncologists, 29 (74%) from 29 centres participated in the survey; 13 (45%) were
academic and 16 (55%) were non-academic hospitals. For the QIs, except for BoM-4, the pooled compliance rates were
high: however, for at least some of the centres, the compliance rate was low or medium. For BoM-4 regarding steroid use
concurrent with radiotherapy for malignant spinal cord compression, the compliance rate was low in most centres. For
BoM-1 regarding the choice of radiation schedule, the compliance rate was higher in academic hospitals than in non-
academic hospitals (P = 0.021). For BrM-3 regarding the initiation of radiotherapy without delay, the compliance rate was
lower in academic hospitals than in non-academic hospitals (P = 0.016).

Conclusion: Overall, compliance rates were high: however, for many QIs, practice remains to be improved in at least some

centres. Based on the BoM-4 rates, steroids are ly used with for malignant
spinal cord compression.
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ABSTRACT

This study aimed lo assess the current state of brachytherapy (BT) resources, practices and resident education in

Japan. A

ilitating BT in 2022. Questionnaires

were disseminated to cach BT center,and fecdback lhmngh online channels or postal correspondence was obtained.
The questionnaire response rate was 90% (159/177), and every prefecture had a response in at least one center. The

number of centers in each prefecture ranged from 0.6 to 3.6 (medias

3) permillion population. The annual number

of patients in each center ranged from 0 to 272 (median: 31). While most prefectures provided intracavitary (IC)
BT for gynecological cancers and interstitial (IS) BT for pxosme cancer, only one-third of the prefectures provided
d BT

IS BT for cancer sites other than the prostate. The

rate was 71%. IC

and IS BT was performed for 15.4% of IC BT cases of gynecological cancer. Only 47% of the BT training centers
answered that they could provide adequate training in BT for residents. The most common reason for this finding
was the insufficient number of patients in each center. The results show that, although BT has achieved uniformity
in terms of facility penetration, new technologies are not yet widespread enough. Furthermore, IS BT, which requires
advanced skills, is limited to a few BT centers, and considerable number of BT training centers do not have sufficient
caseloads to provide the necessary experience for their residents.

Keywords: brachytherapy; medical resources; national survey; patterns of care; resident education

INTRODUCTION
BT) plays an essential role n radiation therapy (RT) of
gynecological cancer. BT s one of the standard treatment methods for

the application of BT could be expanded to anatomical loci amenable
to an approach via interventional radiological methodologi

In these

diseases, the radiation source is positioned in close proximity to or

p and s beginning to asanaccelerated par-  within the tumoritself, makingit less susceptible to internal movement
tial breasti (APBI) for earl b dditionally,  of the tumor. Additionally, BT allows for a reduction in the normal
© The Author(s) 2023. Published by Oxford U behalf of The Japs Oncology:
This is an Open. reative C Attribution L /), which

distebution, and
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Fig. 1. Number of BT centers per million ion per

The islands of Kagoshima and Okinawa Ps are

shown in the upper left of the map.

for BT, was performed in all prefectures. The number of patients per
million population per prefecture ranged from 9 to 61 (median: 29).
The number of patients per million population per prefecture of ISBT
for prostate cancer (I-125 seed implantation and HDR ISBT), which
was the second most common reason for BT, ranged from 0 to 127
cases (median: 14 patients), with no patients treated in S prefectures
By contrast, only 33% (20/47) of the prefectures had BT centers that
provided ISBT for cancers other than prostate cancer.

Resident education of BT
Atotal of 60% (95/159) of the BT centers indicated that they offered

training centers are shown in Fig, 7. A total of 47.4% (45/95) of the BT

BT at their centers, 29.5% (28/95) did not think they could and 23.2%
(22/95) were undecided. When respondents did not believe that ade-
quate BT training was possible or were undecided, the reasons pro-
vided were an insufficient number of patients (29 centers), insufficient
instructors (20 centers), problems securing resident time (12 centers)
and insufficient equipment (10 centers). To enhance the education of
BT, the following opinions were provided: enhancement of medical
taffand through th fthe BT centersand
among BT centers

increasein P 5
. N

educational program in BT for resident. Forty-four had BT
centers available for resident training in BT (Table 2). With regard to
the total number of residents by prefecture, Tokyo, Kanagawa, Aichi
and Osaka prefectures had more than five residents, while most other
prefectures had less than two. The primary training method (multiple
responses allowed) for BT in 95 training BT centers was as an assistant
of a radiation oncologist at 75 centers, followed by resident-initiated
delivery at 52 centers, observation at 40 centers and lectures at 15
centers. Th q could

to be performed alone afte the completion of trsining a the 95 BT

programs and provision of educational content, such as e-learning and
hands-on seminars by the JASTRO and training of BT supervisors.

DISCUSSION

BT centers were established within each prefecture. Therefore, the
entirety of the prefectures was encompassed within the purview
of this study. The present survey showed a good response rate of
90%, and feedback was provided from university-affiliated medical
institutions and non-university cancer treatment-providing hospitals.

woy

$Z0Z YoIBW G U0 1SN AySioan ewiysmyoL Aq
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tissue dose b che d
from the radiation source. However, when the precise localization of
the radiation source within the vicinity of the tumor is unattainable,
it leads to a decrease in tumor dosage and a concurrent escalation in
the normal tissue dose. This culminates in a diminished efficacy of
tumor control and an elevated incidence of adverse effects. In BT, the
attainment of heightened accuracy is contingent on the proficiency
and skl of radiation oncologists. Therefore, i additon to the health
ituation, in. inwhich

RESULTS
Medical resources, patient’s waiting status and
IGBT status
The survey response rate was 90% (159/177 BT centers). All prefec-
tures had responses from at least one center. The number of BT centers
in each prefecture ranged from 1 to 18 (median: 2), with per million
population ranging from 0.6 to 3.6 (median: 1.3) (Fig. 1). The types of
BT center and number of medical staffare shown in Table 1. The types

BT is included, the educational system of BT techniques also has a
significant impact on the distribution of BT use. These circumstances
vary across nations and regions, and consequently, the distribution
of BT also varies by country, region and even institutions [1-13]. In
Europe (3, 14], the number of patients treated with BT is increasing,
with an average of >100 patients per center in the countries with the
top one-third of the gross domestic product. In addition to gyneco-
logical and prostate cancers, which have been common targets, the
use of APBI for breast cancer is increasing. In Latin America [6), the
number of BT patients is in increasing tendency, with gynecological
cancers being the most common. However, in the USA, the number
of institutes that use external-beam RT for boost therapy for cervical
cancer is increasing, and BT is on the decline [15]. One potential
factor contributing to the diminution of BT within the USA is postu-
lated to be a reduction in the residents’ experience with the practice
of BT [16, 17). In Korea [9], while the number of RT establish-
ments is increasing, there is a concurrent decline in the number of
facilities offering BT, which is predominantly attributed to financial
difficulties.

lish he provision of BT through-
out Japan, we must first understand the current status of BT. Addi-
tionally, a discussion is necessary to ascertain the appropriateness of
the reimbursement framework allocated for BT within the confines

of Japan'’s universal health insurance system. In this study, we per-

Japan on theall ‘medical
resources for BT, the number of patients treated by BT and residents”
educational status in relation to BT. Furthermore, we provide recom-
mendations on the issues of BT in Japan, as delineated in the findings
of this study.

MATERIALS AND METHODS
‘The Japanese Group of BT/Japanese Society for Radiation Oncology
(JGB/JASTRO) designed a questionnaire, which was mailed or
emailed to all 177 BT centers in Japan between 1 June and 31 August
2022. The questionnaire consisted of questions regarding medical
of patients
per disease, the patient’s waiting status, the image-guided BT (IGBT)
status and the educational attainment level of re The BT
methods were classified as intracavitary (IC) BT, interstitial (IS) BT,
IC +1 (IC/1S) BT and mold BT. The number of patients was defined
as the total number of new and returning patients for whom BT was
initiated between January and December 2021. Responses to the
questionnaire were made on the internet or returned by mail to the
JGB/JASTRO. A questionnaire sheet can be found in the Supple-
mentary Appendix 1. The present study was approved by the Ethics

Comittee of Tokushima University Hospital (approval number:
4150-1).
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Table 1. BT centers and medical staff

(HDR) BT with a remote after-
loading system and the radioisotope used for low-dose rate (LDR) BT
are shown in Fig. 2. With regard to the capacity of the facility to accept
patients, S0% of the centers answered that increasing the number of
patients was possible, 43% answered that they were at their maximum
capacity and 4% answered that they were already over capacity. The
waiting periods of patients for BT are shown in Fig. 3. A total of 71%
of the BT centers provided IGBT, and 89% (42/47) of the prefectures
had BT centers that provided IGBT. The most common reason for
not providing IGBT was inadequate facilities (37 centers), followed
by a lack of staff (14 centers), knowledge and technical problems (12
centers), a lack of time (9 centers) and inadequate reimbursement (7
centers)

Number of patients by prefecture and by BT center
The total nus ‘patients (new and patients) treated with
BT in Japan between 1 January and 31 December 2021 was 6892. By
prefecture, the number of patients ranged from 16 to 1617 (median:
85), and the per million population ranged from 11 to 179 (median:
46) (Fig. 4). The r of patients in each center
0't0 272 (median: 31), with eight (5%) centers admitting 5 or fewer
patients each year (Fig. 5). Of these eight centers, four performed HDR
only and four performed I-125 seed implantation for prostate cancer
only. In addition, 87.5% (seven/eight) of these centers indicated that
there were other BT centers in the same prefecture to which they could
refer their patients.

Number of patients by cancer site and
treatment modality

The organ site and treatment modality with the largest number of
patients was gynecological cancer treated with ICBT or IC/ISBT.
A total of 3719 patients with gynecological cancer (cervical cancer:
n=2853, endometrial cancer: n=187 and vaginal cancer: n=124)
were treated with ICBT. Additionally, 555 patients with

cancer (cervieal cancer:
vaginal cancer: 1= 18) were treated by IC/ISBT. The second largest
number was 2192 patients with 1-125 seed implantation for prostate
cancer, followed by 372 with HDR ISBT for prostate cancer, 284
with ISBT for breast cancer, 148 with ISBT for gynecological cancer
(cervical cancer: n1=8, endometrial cancer: n =28, vaginal cancer:
=30 vulvar cancer: n=5), 62 with LDR ISBT (Au-198 grain 56,
1-192 5 and Cs-137 1) for head and neck cancers and 23 with HDR
ISBT for head and neck cancers. ICBT for rectal, esophageal, biliary
and bronchial cancers accounted for <10 patients (Fig. 6). Mold BT
was delivered to 12 patients with oral cancer, 6 patients with skin
‘malignancies, 1 patients with a keloid and 1 patients with breast cancer.
ICBT for gynecological cancer, which was the most common reason

518, endometrial cancer: n=19 and

Type of BT center

University hospital o its branch 80 (50%)
Base hospital for cancer treatment other than a university hospital 57(36%)
Cancer center 12 (7%)
Other general hospital 9(6%)
Other 1(1%)
Medical staff
Number of radiation oncologists
1 26 (16%)
2 30 (19%)
3 33 (21%)
4 25 (16%)
5 14(9%)
=6 31(19%)
Average number of radiation oncologists and residents involved in one BT procedure
1-1.5 63 (40%)
2 83 (52%)
3 11(7%)
4 2(1%)
Number of nurses in the RT Department*
1-15 37 (23%)
2-25 56 (35%)
3 32(20%)
4 15 (10%)
5-5.5 11(7%)
>6 8(5%)
Average number of nurses involved in one BT procedure
1-1.5 124 (78%)
2 33 (21%)
3 2(1%)

*The number was setat 0.8 o parttime workers who work 2-3 days per week.

This comprehensive spectrum also encompassed cancer centers
spanning all prefectures. Therefore, this survey included data that
accurately represent the prevailing landscape of BT within Japan.

The number of BT centers per million population, allocated across
each prefecture within Japan, ranged from 0.6 to 3.6 (median: 1.3).
Our survey suggested that the allocation of BT facilities covered all
regions of Japan. All centers were staffed with at least one physician
and one nurse specializing in BT, and at least 10 hours each week
were distributed to BT practice (detailed data on ICBT for cervi-
cal cancer have already been reported by Toita et al. in 2018 [18]).
Regarding the temporal lag for patients awaiting BT, ~43% of the
BT centers had patient wait times, with ~15% experiencing delays
of 22 weeks. The current study did not compile data regarding the
wait duration based on targeted disease and therapeutic modalities.
However, the outcomes may mirror the interval for ISBT in cases of
prostate cancer, which is frequently scheduled after preliminary hor-
mone therapy or external-beam radiation treatment. Notably, only 4%

of facilities and a minimum level of medical staffing. While the number
of patients in each center varied, the median number of patients per
year was 31, which is much less than that reported in other countries
(3, 6,7, 11]. In particular, 5% of BT centers reported notably limited
patient caseloads (<five patients/year). A substantial proportion of
these establishments indicated the presence of proximate facilities to
which they can refer patients. Consequently, these BT centers should
consider strategies for centralization, referring patients to nearby cen-
ters. Nonetheless, this endeavor must also encompass an assessment
of the socio-contextual milieu in each locality, including the patient’s
access to referral BT centers.

The IGBT implementation rate in Japan has increased from 48%
in 2016 [18] to 71% in 2021, but it is still inadequate compared with
Europe [20] and North America [21, 22). The main reason for this
is that IGBT require additional facilities. The IC/IS implementation
rate for gynecological cancer is also only 15.4% of the total ICBT
(ICBT + IC/ISBT). The adoption of such novel technologies neces-

of the facilities reported exceeding capacity in
which suggests a preponderance of supply in the equilibrium between
provisioning and demand for BT facilities. The use of BT in Japan
appears to have achieved sufficient equalization in terms of the number

=]
=

sitates a llocation of capital d suboptimal
insurance reimbursement can constitute a formidable impediment to
the diffusion of these technologies. Currently in Japan, there remains
ity of insurance reimbursement for needles used in ISBT,
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Number of BT centers

Hs-106-8h

Number of BT cent

Fig. 2. Types of remote after-loading systems (RALS) used for HDR BT and types of radioisotopes used for LDR BT. Ir = iridium,
Co = cobalt, I = iodine, Au = aurum, Cs = cesium, Ru = ruthenium, Rh = rhodium.

and as the quantity of needles escalates progressively diminishes the
treatment’s financial viability progressively diminishes. Furthermore,
ISBT or IC/ISBT represents a notably more invasive treatment than
ICBT, where procedural sedation and analgesia are indispensable, and
allocating an adequate complement of medical staff is imperative. The
enhancement of insurance reimbursement has the potential to mitigate
the impediments associated with achieving parity for emerging tech-
nologies throughout the nation

The largest number of patients according to the tumor site and
treatment modality was for ICBT for gynecological cancer, followed
by ISBT for prostate cancer, ISBT for breast cancer and ISBT for
gynecological cancer. The numbers of patients who received ISBT
for head and neck cancers and the numbers who received ICBT for
other than gynecological cancer were small. These results are similar
to those reported from other countries [3, 6,7, 9, 11]. Gynecological
ICBT was performed in all prefectures. ISBT for prostate cancer, which
was the second most common type of BT, was also performed in
almost al prefectures (42/47 prefectures). These findings suggest that

equalization of treatment in these two tumor sites and modalities in
the centers has been achieved. However, only approximately one-third
of the prefectures in Japan provide ISBT for cancer other than prostate
cancer, which requires advanced techniques. ISBT is one of the recom-
mended treatments in APBI for breast cancer [19], and itis effective for
gynecological tumors that cannot be adequately treated with ICBT or
1C/ISBT, such as large or recurrent tumors. To optimize the provision
of BT, we propose that an establishment dedicated to ISBT, catering
to diverse cancer sites other than the prostate, should be established
within the designated areas across prefectural borders to integrate ser-

vices.

Only 47% of the BT training centers answered that they were able
to provide adequate training in BT for residents at their institutions.
Additionally, except for ICBT for gynecologic cancer, the proportion
of residents deemed capable of performing BT procedure alone post-
training was limited. The most common reason for this finding was
the insufficient number of patients in each center. A survey conducted
in the USA [16, 17] and Canada [23] on residents’ education in BT

Brachytherapy in Japan 7
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Fig. 4. Total annual number of patients treated by BT in 2021 in each prefecture.
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Fig. 5. Distribution of the total annual number of patients treated by BT in 2021 in each center.
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Table 2. Resident education of BT

Number of residents in 2021 in 95 BT training centers

Eww o

=5

16 (16.8%)
37(38.9%)
16 (16.8%)
13 (13.7%)
5(5.3%)
8 (8.4%)

Average number of patients allocated for one resident instruction annually in 79 centers that offered educational programs in BT in 2021

Gynecological cancer

1-5
6-10
=1

Prostate cancer
0
1-5
6-10

=11

Head and neck cancer
0
1

8(10.19
39 (49.4%)
18 (22.8%)
14 (17.7%)

41(51.9%)
23(29.1%)
7(8.9%)
8 (10.1%)

73 (92.4%)
4(5.1%
2(2.5%)

peried stated

Fig. 3. Average waiting period of patients for BT.

reported that, although centers recognize the importance of educa-
tion, they are unable to provide adequate training because they cannot
obtain enough patients other than those with gynecological ICBT.

8 + H.Ikushimaetal.

1951

Residents need to experience a sufficient number of cases during their
training period to gain confidence in their ability to perform BT on
their own after training. Our survey showed that equalization of the
number of facilities and equipment has been achieved. However, in
Japan, there are many centers with a small number of cases in each
center. Therefore, an educational system led by the JASTRO which
includes inter-institutional collaboration to enable training at high-
volume centers and more practical seminars needs to be established so
that residents can obtain technical practice. This survey additionally
underscored the shortage of nurses available to provide BT. To provide
high-quality BT, itis imperative not only to educate physicians but also
to augment both the quantity and proficiency of nursing staff.In 2022,
the JASTRO commenced organizing periodic hands-on workshops
[24]. BT necessitates hands-on instruction in procedural methodolo-
gies, which means that the spectrum of practical training opportuni-
ties, transcending the mere confines of didactic lectures, needs to be
expanded.

CONCLUSIONS
BT has achieved uniformity in terms of facility penetration and
is readily available in all areas of the country, but the number of
patients and the BT procedures offered vary considerably between
New technologies, such as IGBT and IC/ISBT, are not
yet widespread enough. Furthermore, ISBT for cancers other than
prostate cancer, which requires advanced skills, is limited to a few
BT centers, and a considerable number of BT centers do not have

centers

sufficient caseloads to provide the necessary experience for their
residents.

Fig. 6. Number of patients treated by BT in 2021 according to the organ site and treatment modality.

Fig. 7. The diseases and treatment techniques that could be entrusted to be performed alone after the completion of training.
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alEd] CU sl 7,400 1 384,800 52
R CV bt 7,500 1 360,000 48
aE DA &R 7,700 1 400,400 54
Ju DI jEkz 29,600 4 1,539,200 208
Fuil DT fibt 7,400 1 355,200 48
FuM DX 15,000 2 780,000 105
At 60 | 24,708,320 3336

% LBl ES ;jg Zgz sz
ez Jiibiont- o= PR3

2 (MBq) K s SEH

[EIE2 (MBq)

deimE | A 12.5 2 1,300 211
JeimE | B 14 2 672 109
deiE | CmabE 12.5 2 1,300 211
deigiE | DB 12 1 645 104
deiEE | E b 12.32 2 862.4 140
EEd F il 18 2 1080 175
i G il 12.4 2 644.8 104
it H bt 12.32 2 740 120
el 15kt 12.32 2 591.36 96
4 J JkE 18.48 3 624 101
Bt Kbt 14 2 2,184 354
EEld LEgY Y 24— 24.64 4| 1,281.28 208
A M kT 12.4 2 1,289.6 209
ik N»At Y &— 12.32 2 640.64 104
Bt O Jilk 24.64 4 1,281 207
EEld PRkt 12.4 2 1,800 292
A Q mbE 12.4 2 1,800 292
Bt Rkt 12.4 2 2,580 418
el S bt 14 2 1,456 236
A T ke 12.4 2 595.2 96
Bt U bt 24.8 4 1,289 209
B V ke 12.32 2 887.04 144
B W b 14 2 672 109
B X5k 42 6 2,016 327
B Y kT 28 4 1,456 236
B AAEFRL Y Z— 21 3 1,008 163
B AB WAt Y & — 14 2 672 109
B AC J#ERE 42 6 2,016 327
B AD BV & — 14 2 1,456 236
iz ATesE DR=vRi3

2 (MBq) i it SEK

[E1% (MBq)

B AE Bt v 42— 12.32 2 3,200 519
B AF Efit v 21— 42 6 2,016 327
B AG b 14 2 672 109
B AH fbt 28 4 1,456 236
B ALf#ERR 28 4 1,456 236
B AT DAty 2 — 14 2 672 109
ES AK bt 25 4 1,300 211
B AL 7Bt 7 1 672 109
B AM J#El%E 7.4 1 532.8 86
ES AN b 12.4 2 644.8 104
B AO bt 42 6 2,184 354
5SS AP Bt V4 — 14 2 1,092 177
B AQ ikt 12.4 2 1,785.6 289
B AR ik 13 2 1,300 211
B AS b 24.2 3 817.2 132
B AT J5h 14 2 504 81
B AU j#EkE 24.8 4 1,289.6 209
B AV bt 14.2 2 1,476.8 239
B AW bt 21 3 1,008 163
B AX Bt v & — 12.4 2 962 156
B AY B 2 — 12.32 2 394.24 64
B VAL 36 5 3,760 610
R BB &kt 18.6 3 7,332 1,190
A BC ikt 12.32 2 1,600 259
ek BD sl 12.32 2 887.04 144
fld BE j%bt 42 6 2,016 327
A3 BF bt 24.64 4| 2562.64 416
R BG b 28 4 1,456 236
i BH b 6.16 1 1,183 192
R BI bt 12.32 2 640.64 104
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% BEE. 233 ;jg ZE?Q FHBE
e iR DR-75:3
R4 (MBg) PSS g .
[EIE:3 (MBq)
i BJ ik 21 3 672 109
R BK 12.32 2 640.64 104
i BL bt 19 3 912 148
i BM ke 12.32 2 887.04 144
R BO J#kE 31 5 1602 260
ik BQ ke 73.92 12| 3,843.84 624
i BR %kt 21 3 672 109
s BS J#bE 12.32 2 887.04 144
R BT 55kt 15 2 720 116
R BU 5%t 24.64 4| 1,281.28 208
s BV jEkt 13 2 3,744 607
Eafii) BX il 12.3 1 1,771.2 287
Eafii) BZ bt 13 2 468 75
B CA 7Bt 67.76 11 813.12 132
BFE CB ikt 14 2 672 109
Eafii) CC b 24.8 4 1,289.6 209
B CD Efft v 42— 13 2 1040 168
BFE CE J#&kt 12 1 576 93
BaF CF ikt 30 4 3,840 623
BT CG Jabt 148.8 24 7,737.6 1256
BFE CHM AtV 8 — 31 5 2,464 400
o) CI ke 14 2 672 109
e CJ ke 15 2 720 116
B CK Effit v & — 12.32 2| 1,774.08 288
BFE CL bt 6.16 1 2,217.6 360
Eafii) CM %kt 6 0 492 79
L) CN DAty & — 12.32 2| 1,281.28 208
BFE CP bt 40 6 480 77
Eafii) CQ ikt 12.4 2 600 97
e CRE#Rt Y& — 14 2 2,440 396
o | BBk ;j;i ;Ei; En
ez ATesE DR=vRi3
R4 (MBg) i3 g S
[E1% (MBq)
I CS Jabt 70 11 8,000 1,298
CT 5k 14 2 1,008 163
CU bz 14 2 672 109
CV j#EbE 14 2 728 118
CW fi5hz 28 4 1,520 246
CX fibz 30 4 4,320 701
CY B v & — 14 2 1,512 245
CZ J#EbE 18 2 576 93
DA j5kz 13 2 800 129
DC b 36 5 1,872 303
DD Jbt 15 2 4,440 720
DE #iAt v & — 18 2 576 93
DG DALY i — 18.48 3 591.36 96
DH Eftt > & — 12.32 2 1,284 208
DI J#5kE 14 2 672 109
DJ BT 6.16 1 640.64 104
DK bt 12.32 2 800 129
DL fbt 35 5 2,520 409
DM &k 12.32 2 640.6 103
DN Ji5kz 14 2 670 108
DO Efity & — 12.32 2 960.96 156
DP 55k 19 3 1976 320
DQ b 12.32 2| 1,774.08 288
DR bt 18 2 576 93
DT %kt 12.32 2 640.64 104
DU bt 14 2 1,008 163
DV jFkz 26 4 1,560 253
DW 5 7 1 448 72
DX sk 6.16 1 320.32 52
DY j&bk 12.32 2 591.36 96

% ! EE ;jg ZE?Q FHBE
e iR DR-75:3

a2 (MBq) K B2 SEH

[EIE:3 (MBq)
iR DZ J&k 7 1 560 90
359 28,072
SERR3 MERILO 131 ERPESE S
1H%
L BEcE | 2uE FERERA | EMdE
5 . - BERAFE | ERAR
i e AFEsE | A&E
“ (MBg) | magm | OE | STTEE
(MBq) E4
f23

s | A 1,650 3 79,200 158
JeisiE | BEkt 16,000 2| 1,110,000 200
deiEE | Cmbe 5,550 1| 577,200 104
duiE | Dk 1,150 2 29,900 59
dtisE | Bk 1,110 2 57,720 115
EEld Fmbe 13,710 2| 561,140 101
= G ke 5,550 1| 266,400 48
Bt H ke 3,700 1| 192,400 52
EEld 197be 1,665 3| 173,160 346
4 J e 4,634.5 1| 478940 129
Bt Kbt 1,184 2| 127,280 254
it LE#EL Y& — 1,800 3 93,600 187
EEld M Fb 111 1 11,100 100
Bt Nty &— 74 1 11,100 150
it O e 4,810 1| 266,720 72
EEld Pl 1,110 2 26,640 53
= QR 5,550 1| 133200 24
Bt R ke 555 1 15,540 31
EEd S JbE 5,550 1| 192,400 34
Hik U bt 96,200 17 | 5,004,000 901
BAs Vb 370 1 44,400 120
ES W e 1,110 2 38,480 76
B X jke 1,221 2 53,440 106
B Y ke 1,600 3 40,000 80
LS LAt R — 7,400 1| 355,200 64
ES AA B 8 — 1,110 2 28,600 57
B ABMAt Y 2 — 5,550 1| 100,000 18
B AC ik 22,200 4| 1,154,400 208
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1H»

R4 RS mz:f;! :;:g HE SATRERE
5 (MBq) #
B AD Bt v & — 2,700 5 32,400 64
B AEBFt Y2 — 500 1 12,500 25
B AF B Y & — 1,500 3 80,000 160
B AG bt 2,220 4| 115440 230
B AH jk 2,478 4| 128,856 257
B AT BT 111 1 1,776 16
B A Aty H— 11,100 2| 532,800 96
B AK 5B 1,800 3 21,600 43
B AL Jbt 500 1 6,000 12
ES AM bt 7,400 1| 384,800 69
B AN bt 888 1 9,176 18
B AO JEbE 2,000 4| 360,000 720
PR AP Bt Y & — 740 1 35,520 71
LS AQ bt 4,500 1| 100,000 27
B AR ik 1,110 2 44,400 88
B AS JEbE 1,000 2 24,000 48
B AT bt 1,110 2 44,400 88
BAs AU BT 14,800 2| 769,600 138
B AV ikt 1,550 3 80,600 161
B AW JEkE 1,110 2 57,720 115
B AX Bt v & — 1,250 2 45,000 90
B AY Jike 1,110 2 84,360 168
B AZ 5l 2,220 4 44,400 88
R BB fEkt 5,550 1| 244,200 44
pld4 BC ikt 7,400 1| 177,600 32
A BD ikt 574 1 18,360 36
Eld:3 BE &k 25,000 4| 1,000,000 180
pld BF 5Bt 11,100 2 22,200 4
s BG ikt 7,400 1| 236,800 67
1H»
ws 1w | 2om | ol oL
i e AFERE | ARE
K45 i SRR
(MBg) A REE]
5 (MBq) #
i BH fbt 1,610 3 38,640 77
i BI fbz 1,480 2| 111,000 292
i BJ fiil 11,100 2| 444,000 80
R BL bt 1,130 2 13,560 27
R BM bt 7,400 1| 355200 64
i BN j#bE 500 1 12,000 24
iR BO kit 4,810 1| 146,520 39
i BQ %kt 1,110 2 26,640 53
R BRJ#ElT 28,990 5| 742,600 133
R BS j#kE 2,700 5| 129,600 259
i BU s&kt 1,110 2 14,800 29
R BV j#ElT 1,221 2 27,600 55
B BX ke 4,440 1| 114,300 30
BFE BY Jil 14,430 2| 299,700 54
Eafii) BZ J#b 1,500 3 24,000 48
BAFE CA Fibz 1,150 2 13,800 27
BAFE CB fib 1,110 2 18,500 37
Sk CC 5z 17,020 3| 6,660,000 120
BT CD Efit v & — 500 1 24,000 48
BFE CE fibz 1,110 2 26,640 53
BFS CF bt 500 1 24,000 48
L) CG ik 16,650 3| 6,660,000 120
ki) CH At Y 2 — 1,110 2 26,640 53
B CI ke 7,400 2| 177,600 48
Eafii) CJ bt 481 1 9,916 20
BAFE CK Bt v & — 6,660 1| 124,320 22
BAFE CL Bz 5,550 1| 288,600 52
Eafii) CM fhe 37 1 740 20
BT CO J&EkE 555 1 22,200 44

1H®

R4 RES m:ﬂif;! :J:; HE SATRERE
(MBq) #
23

B CP bt 1,110 2 22,200 44
[Eai) CQ ke 1,110 2 57,720 115
o) CRE#t Y& — 1,258 2 15,096 30
HE CS JbE 6,100 1| 292,800 52
I CT ikt 1,125 2 13,500 27
I CU bz 5,550 1| 177,600 32
hiE CV ikt 5,550 1| 177,600 32
I CW &l 14,800 2| 192,400 34
I CX Jibki 740 1 38,480 76
hE CY Bt v & — 1,480 2 15,540 31
HHE CZ il 5,735 1 92,500 16
r DA JiEkt 7,400 1 88,800 16
s DB %kt 2,220 4 57,200 114
! DC ik 14,800 2| 355,200 64
2] DD j#kE 4,000 1| 112,000 20
s DF j#kt 7,400 1| 118,400 21
Fupl DH Bt v & — 1,665 3| 666,000 133
M DIk 40,470 7| 2,597,200 467
FJu DJ b 500 1 30,000 60
Fuil DK bt 2,000 4| 104,000 208
M DM j5kE 500 1 4,000 8
Fupl DN bt 500 1 6,000 12
Jupl DQ ki 1,221 2 14,520 29
M DR 75k 17,760 3| 282,440 50
Fupl DS Efft v 4 — 80 1 4,160 52
FJu DT bt 14,800 2| 355200 64
Fuil DW sEht 5,610 1 77,272 13
M DX 5k 222,000 40 | 1,154,000 207
R DY Jik 5,550 1| 288,600 52

1H»
ws i el el vt

Mk AFERE | AR5
K45 i SRR

(MBq) ATHEE

5 (MBq) #
i DZ j7ibe 1,665 3 29,970 59
&t 280 11,046
<BEYLHR>

URESE HAROHE 2023, A 3 EEEO A DR
https://www.stat.go.jp/data/nihon/02.htm

AATA Y b=Ta EY - EHe SEBEFDRIEREYMERR
T4 9 [l Ax[EBE P S S RN A 5 1)
https://www. jrias. or. jp/pdf/9th_kakuigakujitaityousa 2023_72_1_49. pdf

HABESRRSRR M - REREEES HIRIRRLIGHERS

e = O RNABREIC BT 2 A4 KT 4 > 556 it
https://oncology. jsnm. org/sites/default/files/pdf/thyroid-guideline_2018-
06. pdf

BATA Y b—=TWa 174V b—7%iEfE 2023)
https://www. jrias. or. jp/pdf/ryutsutokei2023. pdf

HAELHIBRER, AAMERR, HAKESEIN SR, HARRA S WIS 7R
AARNIIIFR, AABSRENT S, BB HIES 2

[T F Y LAY Kb LAF R (Lu-177) ST E O D BEARR OB EMH ~ = =
Tl 1R
https://www. jrias. or. jp/pdf/Lu-17Tmanual_v1_2. pdf

AR 3 AR R AR A B 6 (MUK R AR B TR HEEE AT JE 9 3E) TR OB

AEO BRI T 2 BRI O SEHER E O = ORFZE) Sy BRTJEifit &
V750 K177 Bk PSMA 85500 U 7 2 1 (Lu-177-PSMA-617) 0> IS T 2 B9~

it

https://mhlw-grants. niph. go. jp/system/files/report_pdf/202199006A~

buntanl_24. pdf

AARB IS, AABEE S, BRSSO A BAH
Ll e
b7 2 2 (Ra-223) FEFHEZ AW D WAFREOBIEM N~ =27 V) HH
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https://www. jrias. or. jp/report/pdf/Ra-223manual_v2_2.pdf

UEAGBAE  FR 1T 4R (2005) BETHAEOBIDUC I B BRI KR
https://www. mhlw. go. jp/toukei/saikin/hw/kanja/05syoubyo/suiihyol5. html

AR —E A BRIRDS A BEE (B AR
https://ganjoho. jp/public/cancer/thyroid/patients. html#: ™ text

LSRR 21(2009) 4EEELC A ST BIRL AR TR AR BN A S - BRI R MR BT
RARSE
148 e MR D> ERETA & RSO 1R
https://mhlw-grants. niph. go. jp/project/17149

1 RADIOISOTOPES, 71, 135-140 (2022)
ML GV 7 F 7 5% Y K b LAF FERWESTF FREREREFRROZEK T O
HOHRERE )
https://www. jstage. jst. go. jp/article/radioisotopes/71/2/T1_710209/_pdf/~
char/ ja

DRESE 59K 15 (2022 4F)
['"LulLu-PSMA-617 % & MZBEL L= B O ENICIS T 225 P U AR L HIE
https://www. jstage. jst. go. jp/article/kakuigaku/59/1/59_oa. 2201/_pdf/~char/ ja
DBRAERP—E R RNIIR RRIERS
https://ganjoho. jp/reg_stat/statistics/stat/cancer/20_prostate. html#anchorl

59



BIAE 3

AT BRI TE R B a2 (DS AR IR HEERR SIS 3E)
(R4t - 0fH) WFZEHRTE &

TG HRIETE O SRR AEZE & T A58 (23EA1012)
% BRI TS DOSLh B ) 72 iR IR R AR RIS L 2 b)) 7=,
B LB D BARP H1E (IMRT FEREERE LA S D7)

(53 FHRRR

&

WHoEo s R
WHoEmAE I

MERE

AWFIEIE, ) 722 B RREEE O SR BMARIAEZE I M) T, SRS RIMFZEBE DA e R A

Mz, PAFOZ IS\ TESESE L, IMRTHE R B LB L %2 & D 7= &l o BARE) 7a

FHEOEREZEEZ B E LTV 5.

O F=RF =X a O T BB IS B NBFLEIZOWT, R U R
(5 FREEE) K OBSERRFL O 5 B2 & FFHMm.

Q@ ZART 7 by TICTYEENEM (B E L L OB R ANE) 238
PR 2 A B9 2 72 DI B 7 3RS ERIR OR35S K O R,

@ SRR E iR D A BRI OB N

WFFes3HE BRTECEOMICEE D B ARIZED B BRI 720 7 W EE T B P k8

& (UF, BER) (B, ADFEZ DT, FHOOEMICLERT »r— b
(R & @, @D 178 ARSI 51 2 B s % % gl - dat L7z,

A. BFFEEB

AWFZEIE, WY 72 B R E O PR AR RIS ZE (2 )L
T, SRR3R RIBFZEHEOMFZER RN %, IMRTfis%
FORRE L 25 O - EK0 &l BARR 72 515D
EEANELTWVD.

B. WFFE 5

AWFIEIX, e HE BAREEOMICEED B AR

WD B BT RON T2 720 7= W BREL 1T B2 P ik 8 44

(LIF. BFR) IZBEW-T7%, Kifea DT,

AWFFETIE, TFReD3EH 2 A T3 L7-.

O BT RLX X% AT R I LB 2 A
BEEIZ OV T, Bk 72 U G IR (45 IRETAE)
K ONBEER R O 3675 & 2 0B 3 5 72 O iR IA
EFEREHR ~DT » r— NHENE DVER.

Q@ FRA7TT N T T ERENE PR (25
PR35 OB IR T BBl A% ) DN TR & A Bh
T BT OB/ BRI A R T D 72012,
SHRRIR IR MERR 1T ST B U SR 1R B i
TEE BT O FE .

B KU IR E M O AL BRI A HR T 5
g?%?%ﬁﬁ%immﬁ@m%%ﬁﬁ%m%%

VE L7z,

(BRI ~DHELE)

20224F 10 FE i L 7= EE OMFREHR 2 R L LT
O — Nl (ESESAFSE Y o 2 —F e B A
ZEEDOFREE >, Kb 52021-476) .

C. #roumsR

DIZHONWT, HAERREEFAEEB ZRE L. A
KERIL, DFSEERFERIC CEM LT 7 — il
B G D RRE IR FE % (e L. JHEEA
X, BFI3EE RIMFIEIS TS 7= WP SE N SN 2 C R BR

TR B (B PRETEE) K OB ERRFE OGS &4
T 2NAE L L, BEZRRFHRIARIE AR o
LU ABRBIZOWVWTIRE T2 ICLERFRDOIL
ENFRETH D, WAL, 20244FETAHIZT v or—
NaeEETHTETHD.

@OIZ DWW, HIHHREE S E% (235 1) D Ih
BB, BURREE G E B, SRR LD
FERIRDL, BRI RS (R e 1, BON R
PSR, BN R AR B P O R ) OTEEEIR
DA L RN ZEBIZ DN T, DS A s HE L U
EOBMHREEENGIE U7, WAL, IELT-
TSRO 22D, AR O FEHRRIEIR T a0 A 48
BL, IMRTOZEMRE L E2ED-ERML L EED B
K FEIZ O W T OB A HETT 5.

G. BFFEREER

Toyama N, Okamoto H, Shimomura K, Kurooka M, K
awamorita R, Ota S, Kojima T, Hayashi N, Okumu
ra M, Nakamura M, Nakamura M, Myojoyama A, Oni
shi H, National survey on the medical physics

workload of external beam radiotherapy in Japa
n, J Radiat Res. 2023 Nov 21;64(6):911-925.

H. SR EERE D HIFE - Bekin
(FEEZET,)
L. FFrEUS
7oL
2. EHBrEBE
L
3. ZDfth
7oL

61



15

EFHBREE SHMiEEEIELErRE
3A21H(K) 17:30~

(54E8%%)

BEIERARICEITS
IR W R B D ARR ([ (-1 5t

MESEE FBHET (RBERVFERE)
B Az (EAINAREE2—h Ak
REFE (RRERKFHER)
XHEFH— CREDATILER KF R
MEBNE BLHL(RRNEHER-FEY=VY)

s EBRTV—MAE GEIL) JRRESAccept
- BEJERE (FBA) BT
- FIFHRAREBREAET (KMA) BiaERH

c IMRFCAREBELATIVLONG)  BBERFTR

[RAERET7r— EAE Bl
< BE20FM., B AT WELT. REEELTOEF - REFELT. K
FHRABRDREEEERETELEDERMNEALR

o LML ABENTESEIRENTHY., . HIEHRAMEEI W
FTTEDRFILTHENIENBAMN AT,

. :‘:q%gii/;‘éﬁ?r@@x#)l«é‘—ﬁ?‘é%’&?ﬂ%E’J(:#&’%-EM%?‘%%%U
A

« —HRDEIFE DM A TETELN(TBI, EET., B H#EH)

« KB AR OFHENRENE

CRRFTEEERBORECNLE

CRRFBEEBDODIRIVIN T DRENF 2

« WAHREDOEELNHD

&I&I

SHDIFEMOETE
['EEAT FRI) D 2FE THEMN LS EBICH LT, 2 FLTES

o BEEEEL)
© ARGTERBWMEERE RS
o EBEV(FER)

bbb el cnias knT l BRAEE

- EMORBERE MEMRE (3ANZRE - SESASNE)
- XBARU(RRE) R -~

+ EBAROE (1) (A1) (Rifm) (A4
o RAEHUL AR e s

o HEMEEHRE 2L e o, S
- BB R —
. ARHERDIC LB EHRE mar | mm | oAt | smo =52 | ma | mm
- I ERRENE(KE) B Ee | o JART . s -
o HEERERADME S S URRRE WA BANAFRBARGE (EESM)
[RERR BFH]
SEL R
BE S
[HEIE Av/3—) (%EH EEEEHNSOZHA]
KRS AEHER- pE—— BRI E R E ORE/FHEFHED
BEII=VY & 5
o . BEO-HOEB~DERADIRE
BRRFRER AR 8 AR o GRS B O 1 )
REEFAE G Lk B A RS PIR S HTRE
TRIRR T P R FRRE FERME EPE e
BRFMRLER 52— AREL HETHEAE R B
FRAYERERARN W BARSSHTSe
BERIEHAZHERR m Ek BXESNESS
ILBA R E S 2 R e #AFH BARDRBS RS
ERERFEL RS GRERE BXREFENELTS
AREEREND 18EOEAOEE BARSTRERES

62



15

FESE| B Hitk&

— i EiEA BF B AREM
L]

JBMP | —MREAEIEAESYIE L RES

N B B E R

QCRT  [Hs i 2 B B RS
AEENAPREERL 2 —
Y=y

ISRT [ DEHEEA BRKS RS
[ EEXPALER

JSMP | EH EIEABREEYEES

JIISFERE

24 FE A B A AR
JART Aﬁé’imi:/\d/t\ SRR

AR

JCMP |~ A BREEYE LR

CRR MR T D -
BT ER PR AT

FALES RSB
i | IASTRO |25 Bk A B ARIRAH S S AR

KB

BARESF R E

(FREE  ARHELHEGEE) SORE/FHEHHOBE |
| |
THSEE | SHGEE 1 s
1 1
O SH/HEEHOA—CDEE |
O EEREORNE |
: ST
SEBRAE FEAEEOES [m] RE S IEDIRE i
5A308 12818 0 #Eav T DR I 1. BROSR5YIH/
7H4R JASTRO-MPEES \ SxTERE

i

8A21B 12A5RH O BB Q& - FED

8A28H 12H18H . L)
9198 3A11H

108178 1 1

‘nw&m

| |  |OBERRE0EEHEES

BERNL. TORREHE

+ 12/1 JASTROE#MELZER S ZHFHOBRAFITOVTHHBEMBEENERZ IR

+ 12/5,18 HWHSRHE : JASTROE#METERSOHBRANTORE ., HFHTOERLI-SE
DFHHERISOVCHAESHFICBRERSH & EED.

+ 1/10 EABAORERHEER, EHARESLTHRESSEOFHRICHETIEELERE,
+ 1/20~3/6 &HEMCOEEEZE

< /1 HEE BESHOEEEZ TEAGE AN EENBTOBRE. B HaRITERES
RBEOLE/BHEEH ORREIT OV T, BARARARNEERRMICLYFEORELOTRE,
HROBZRHTHTILSRET HEI OV THFEORELLTERO—H,

3/15 B SGARSE TEBBATRSRULRIE RS OB /FHEHHF ORECE
FEIHMNIERH

+ 3/16 BERARS N THEMMERS AHEEHLOEIEICOV TR, 58, AEHLBRAR
ARAREEHRROBRECTRIBEMEL. B8, HWSBISOVTRHEFE. Bl
BRRABEALTILLLT,

AR REBEERGA — D & 4 U ER T 2I50BE

; RoRnEEEEEANDEKERNT

. IREHRARETEEBEWBE ORE/HFHERF OBEIZ OV T, BHEICEYFL
HEEIGOTIEE BROBERBLIESLY,

c SEOAHECH-OTHSHIRAREERREDESERAZ BIEL TERTED
TIEET =LY,

 NMEICET 2SS ETORAYMTOIEDERADOE AN L. KEVRSHRAEY
ERMAMARICETIEFICEHTIRHMICSEIN TS EEL LRERD
5(ZEL%) ICBESETES:L,

c EROBIZEWNT, KAMICHETE5ETHO LEARICET AR FIMEICD
WTCTHBASE TIAE L,

o IREHRA RS EEBRRHBEORE /FHERTH OBES LUHERECATTE
ML RFVIDE. JEISBIOVTITHEHKSE TEE L,

« CBEEEEBOIRIV TN/ VITITONT
- CARFEORRERL. EMOBECL O TThNDBAEH. ARFIEEBOSL. B OHIHEH .
RELF LB BHHDORE S, EFOES.
- CARHEEBOSL. URVEBOHRMEL . E—LTLUUAV N REHEEEITONT, PERNE
FABN RIS TR/ 7 TELKHIER T,
s BRUVIN DI TEBIETEBIE. RANEY SR UEMLIB LA TH LN, EMOBEEREOHA
FISHRIEBF R (LU FIASTRO) [& ARG EMBEBDER IV I/ V17 HET B,

- ABRHEXBHBEOLE/FHEDBRITONT

« CARETEXRBHBEORE/FHED BRI, MEEFAMS AR (LUTIMRT) 25l ELI-B )
DARREAEHMER (VRVBHRORMBEL  E—LTLUD REHFEEB) N TEHILEEET.

- BERBHOARAEICHETIEE/HHEL, ERRBICLDEMNNSNEEZLNDIE—LTLUD AV,
REFHEEBICHTILDET S

- AR EEBRHBEOBKNBOLE/FEIL. JASTRONEELIEHM (PSLCHMDMEHRARE
7BE) TRV ERMMREET B

8% . SROAHE(EH) (0IF)

« CHERETEXRBHEE OBRE/FHEARG OBEIZONT

- BEEFEEODLE. JASTROGEERMDE RE RBLI-ARAEXRBHBE OXE/HHE
HEEERET

« CARETERBEBORE /BHERHL. T TICRESh TV SHBE/MELFRALEET 5.
c CARETEOERMBORE/HHEZe-57— =V EEFRLAREZLITERET 5, IMRTA
BEAEIORBICET 2HE/HHEZ. FREORRITCLTEES 5.

c CARETEEBHBEOLERIONT

- MEHRARHEEBHEEOLERICOVTIE. IMRTEDOEHEARO AR ERNEE
ELTEZ, IMRTEMCAREBREEECHEREREFT 5,

63



15

B SBROAHE(EH) (0T%2)

< CABETEERBHEOFMITONT

- ABRHEERBHENFICETIMEOTHELE T L. EMONHMRUEREE T HMERNE
PIBZIMRTS OB R EAROMBOREEE., AR E ORI EBICIMZ . AR EHY
EEFEIELT 50, BREAREREB 185V 1 AOEHERREBEINDLSDHE
METORGEREY.

« —HT. BERICE T DM RABRRSY IO FERPOITENL B ARGIEEDIKR . BEM
FIZE2EE/HHEDEREZRL. BE/FHEET OERICLOT BRI EMBEB LR
TEHLDET B,

 CARETEEBHEE ORE/FHERHIBEDFERITDONT
- BE6HATHASNAMAHARAH EERBICEYFLOREGSTIRERMEED S,

(FREfR XIAFY]
REFE

HREAE3ER O E

=]

& EBBORMMNERND [EBICHRD X L L] & EEHICEHE
ERCH

Hik
® TUr—hItkD, ERIRTOXILZX (BIBE) 0RE

® NASA Task Load Index(TLX)IC & 2 FBEE RO E ST

da-n

o EREBMHCOBBMICE T DAY v — X OESHMICH AR
73, AR O BARWork RVUE 7L & 5T 2,

E L R ERE

® NASA-TLX scoreBEH AiEDIER

WREEMES
® 7 — FABRDRE

o IR NIEREM O M DYy TV — FERE
o fHIEEE
o T —FMILB3EERAE

® REIERMMT - RVUETILIEE

E - wmXL - SEROFE
o LPOHEN S FREDER
o AERIMSE - 72— L ABREICHR

!]_1:

Ili I IIII:[‘““! L

2025 EHRORXIL (B 2 BIEL £ T,

(REERER  iiREEY)
KB~

64



15

M ERREYE A /N —

B e EFFR hisiEREENE
P:E SUBRERASE o
Al HERAA GWER - BRI U=V ]
teakun BBAFAER 36BN o
il QST 12 FER ]
ARER BARORLESRE Y 2 — 30_fOERL ]
B s RRRTERAZHIRRR 07_mER o
K& FA BHRAZESBIBA o
AB & B 40_fRER o
EakE= BB RRARRIS A AR 10 BER o
#hEn il ] 06_ LR o
INF Rz BERF BRI R 31_BEmR o]
i ET BUAFHEAE 16 LR o

EBESBROFE

iR EYI T O

EHRE  HEESORE L BT of
EHEHORES (Brflzas)

ZEM L7E s 2
TUWEHNAMARLTDHE L
N \\MmHi‘/Lv\%v!%,t’)KErﬁUtoﬂ)Gig
HEANBOFRE) ICLBFRREFATNDY — 2D BB,
71«< )\amﬁ/‘u( ICREZET 2

SREFEOFEHFEE LT, BN TOEEFICHL T, HERRINTULERRAIC OV TWebERF LML,
\%

M’Mm@titﬂﬁ‘
@* /ﬂt[,(a LDBESELLRBDTREVD
S WTHRERETL,

SROEUHA~DOREE L TE LD DL &R LT,

HIEIR OREICH T HHERIREFOHE

(Webtz=+—FAtE)
FRafaE (GTE) of)

DtoD (EEiLEEM) . DtoStaff (EETL 2% v 7R)
'?\%%EW@?@WJ%ﬂ
138

AR EREEEMRICOVLT)
TOFFAFEES £ U= FHEIOFTIREAG]
B PO A S O BE BT & IR BT PIR O IS D LW T)

KRG -7 MYz TEBUHENGEROH
Dto Staff (Effie 2% v 7/H)
CARRYY TR OERCT 7Y OER ==

(B & SRR 549 3 YRR EPIRm Ot
EEICL 5%5%,%2%0)%! 2LT)

g T O Y B Dl
Staffto Staff (R v 7ER%y 7M)

- EEFFRH A ZFEEUER O RROYERMEEDO AME R, BN ZES
ARRT A A > 5 — O, BAFROXEDEY F 120 T)

&

(2023595 FIEVARTH AR OLEL Y)

P e v OREEIZ3 - 4EOWebt 2 F —EFIE (16120 #30-455 DA £ 30H DB ME & D)
SEEDENTE v HEOSNEN COERERMbLEH T, REEEELHD

B % 0!
AR T 5 LR & O O H R U R
A o ER B E R 3 15 BEEHERRT 5L

(&
%

YIS & VAR IR ICREZ INE L ERR A E %

(FREEMER WA
FF#Z

DAVEE S

SEEIE WebRiE & X — L 2E % XN

B

Az OEMH AR ¥ & —hREk
PRIz ZEXRFEFEBMHIERR
FREME KR I PR

K REEE EBRRFEFBHERBR
EkiE— TR

KEFHEX BEENKEHREERE X —

AR

Al
HEY L& LA SREBIL R ARS OEFIEHEUE ICH T ToiE#H£1RE
PEREMICET 2 RE (EREGRRSEER, EER)

BREQEW X, ME LY RELINE LRERRSEE

c EEEFERRFLIDIESDE

- AEFTERAE&OZHKE (4DCT, MIPE E)

. BEBOERIR

- REGTEAHEEORK

o BEFEFERRAFADIELDE

o REGTEREOEBE GAEBRICREALY)

c BAEHELE1-FEOESDE (NFA-RDOBEREY)
. BRAHEELFIEOELL

65




15

WIRSRESIE

WK DERE
- EEEERRFIDESDE

o REGTEREROZHIL (abcT, MIPE &)

BEROERIR
RERTEAHEEORK
BEEER X EFLDIESOE
BEETERHOBE GRERA

ICREB L)

« RERELEL—FEDESDE (NIA—2DHERLY)

- IEREAHE L FIROEREL

SEBOFE

« BRERERICMIT T, BLERFTOHE G OEHICOWTHER

« REEEBEHME P 2B IC0ERMICETIRELR

E I ERREO-RE LTIThh 3, BRSZIRER - RESHELED
R RNIC & 2R EAREOEIEZ ML 2B FET 250

(BEEE 758 - SEEE]
BT
=
E ¢ )]
BHET ORMEMHEERE
B =4 BEEHARESERtELS—
FINIIE: & 3 ERF+FHk
NEFLE £IRKZ MR
EHEE BHE#MXS

RBERIR

AHmE ORMEMAFERE
Lok =4 S WARPEF A0 WP
ATHiR HEFRPET I MM
AR 6 AT H KT
EARE= HMRIRRMEREP2RNERER
B BT B PHESER
EBEMN
=[]
o HEYIAANBREDRSE DS, FHARFRAR (£5RH%) RUBHER
EOEBEZMATIHET 2,
a-n
o RRZMH L, RORSUBEHIRAFRMICLEL B IBELABRE
Bk

o FHRABSAR (£5BHNE) IIOLWTEBRORE
o AT AEREREDXBBAE

EBRIR
=]

o EEHEL R T 57 1B B EBRAOWE - RE
da-n

o EERHEAKERSHITTS

&
o Trir—RE

o EBEITME AhE T, LELAKEARKOTME

66



15

EBMAEDER (EFEVREFIRIZY)
- MEEEROBSRABRERBRADT7Ur—MEREIE
#970%  (583/837HE%%)

c BEGABRBCEBRREZHECHATRELENEELR:
$957%LL T (488/837HEER)

OfsH R A BRERER T T 2B MAE
1. EMBSHRARBEER LR, BHE/MRE. HFR)
2. FEMSHREEERERT GEFR. BEH/MRIR. HIFR)
3. BEEERAEHR()=7YY.RALS RTPS)
4. REEEHREAEFER(RTO, RTT, MP, QCRT)

67



BIAE 3

AT BRI TE R B a2 (DS AR IR HEERR SIS 3E)
(R4t - 0fH) WFZEHRTE &

R IE DO SR AR RSS2 & 3 D098 (23EA1012)
(SHBEES - B ORMARE POEERHER L O EORS (EFRRIERICIB T 2 Y P i s
g ORLE & w3 5T VOB )

e vesiiEa
e 1%

A 2
i L A

MREEE

R, TAMREHIIN S,

ARFFEIXE LA 70 E O W EREA PR O (5T TR DR,
PG, SWEEHZER R Y) ORMBEAE T LICER L.
MR BT A RTA L DFFERERIBETIHZLE2AME LTS, FZEoHEE A
W2 DI EED B ARIGED B ISR W =72 W B A4 (LI, BER) 232
W7 E RIEAED -, X UOICHEE X 0 BEHREEES COMBESZINEL., A
B AN B, BRI ORIES 2 S0 Lz, F0%., fRE (ExE: - 2
BRI Lo, HA RT A 458, NBEHEMR. AMBERR. HEER LSR8 52
—OREHE) [ZOWTilgim L, BIES2OBURE - BEIL L OEELZ XK -7,

EEBAER, CT
LI

A. WFEBRH

AW ICILE PR L - SRR AT 72 & O ER
WEEPR DR (B TRO¥ES. BEBE/ER. CT
KA, TRRETRINAER, FRS, WEE RS ) o
R A OISR L, 2R R-Chi s B T A K
ALDOFRREERETHEEZHNE LTS,

B. WFFEHB:

AMFZEIL, WA AR 2 DIFNIT, EEND
AWFFED H BN [N 120N - B i 8 544 S 18]
WX atED - (BIF, 3E8) . 3 UOIZHE
B X iatieEER (BEE 2R, CTHRE., A%
FHENTZE, BRERDE, FoMSEEHESLRY) T
OFBESZINE L, NBMERSCAMER, FESEH
ORERICHOWTHEm Lz, 2EO7 47— M
OFERIR E B BE 2 BN LTl Ho i X
NTWRWSEEHEL: E2H LT 5,

(fi BRI ~ D B &)

20224 (2 2 L 7o 2 E O BRIk 2 1 & L= T
r— Mt (ENLAREE v 2 — i e B A
EEEOFEWF I, KiBE52021-476) ,

C. #roumsR

ASENF3EY B — FEEAITV, EEIEER L TA—
NEHEEFE LT, VE— FMFETELN-BRY
FURT, FZIT, BEHBRIRE O TR O RRE A &
M SRR E A R T,

B ST R R

LR - SRS OB, A F7 A A
0. NERER. IER

3. HHem LizcohnsE I F—oBE

F1. WELEAN MR O R E ORISR & R R
TR A PR SR
EE BB | BEREOIXS X (EE | 3

H 2% L)

144 1R D S i

RS ORE S

B R OBEHEAL

1 B E 5 D RN
T F 2y I DIEHD
X LRHIOMEss S (GBHH
DEEFETR L)

I UAF LD X
G IE O KK

ALE A FEE O R %
FhaE O EE A B & T
LOXOE

Z DAt a3 o= —Ta UEed) .
T — LEBRDRE

1,2,3

1,2,3

e 5t 1,2,3

1,2,3

D. £%£

R RON ., 1RFEFHENZDIE S S X 2oV T
HEYE MFEWHE =mLWid) THE CiEmd T
i, BEEESES LEELEET VAT LDV T
WMLTCWD, 7T F v 70IEbox LIEHIONM
FIPEIZOWTIE, KETH R URIE E LTS,
20204E(ZAAPM TG 275 [ tHRRIBIRIZ 1T B3 R/ 72
BEHEBLOINLT L E2—DFOD 5] L L
T I F 2 I DHAR AP RENT-, KT
HEE Y S —OBEN KD b D, B
W TCIZQuality Indicator2 F&EHA L. F2 1L~
THERR BE 7 E OB NETH D L #m S iz,
FNLUANADOTEBDOAFNLOELSXIZE L TIE.
B2 « IR &1 ) LiRER EIC 272208 B HE
e I —OMBEEITOMERD D,

68



E. #5im

AWFZE TIZEFFL L 72 & O W PLE AT B P 0O 458
TROEBIZBT HHESZME Lz, 5%, BEE5
Sl L, HREm BICo R n 5 ' 2 — DRt i
BRECRIEI O KM EEIRET D,

G. BFFEHER

Toyama N, Okamoto H, Shimomura K, Kurooka M, K
awamorita R, Ota S, Kojima T, Hayashi N, Okumu
ra M, Nakamura M, Nakamura M, Myojoyama A, Oni
shi H, National survey on the medical physics

workload of external beam radiotherapy in Japa
n, J Radiat Res. 2023 Nov 21;64(6) :911-925

H. ZHREEFED HEE - BRI
(TEEZET,)
1. HFarEds
2L
2. FEHB R
2L
3. ZDfth,
2L

69



BIHAE 3

AT BRI TE R B a2 (DS AR IR HEERR SIS 3E)

(R4t - 0fH) WFZEHRTE &

TG RRETE DO SR AR AEZE & T A58 (23EA1012)
(RS © BREO N O Y 722 i G R AR 2 e Ed)

WroesriEA R IR

WHIEm 0 HEARER, A, AR

HREES

AWFFE D EALHI 72 HEGIE, DS ASHOEEIL S sk 2 0 & U= B0E & 72 13 B AR E R
DEFRICOWVWTHRETAZ L ThHAH, FOT-HIZ, JHEED B % . A GBI O
ROSRECEIC L DR E U, AARKEGHRIEE %2 (JASTRO) 23T > TV 5 fifht
HIBBEG] EE S EFHE (JROD) 2 FIW =0T 2 5Hl L, 23 A BUR BB IET 30 E
(CN) OF T L 2 HHRERIERE T 7 b A Z #9572 912, JRODD T — X Fl| il & H
75 L7228, JASTROEFHES TR SR, 7 — Y BENREEL /eo7-, 22T, “HP0
HEZZEE L, MNA B BFRIERENDOLERRF R R LR+ 2 2 L4 A Lz, X
BRRETC L » T BEANE OB FE# AR T 2T — X HHOEERH D Z E NS
TR o T2y T E R FREFFR O N D% 2 23 AR AR HECND e & R 2 H
L. EEIZOWTHE Lz, ATEBERFIRO 9 B, A0 %4720 O FE R RITEE 131, 8%
(Fc/1N9. 4%, B KT6.7%) TH Y | BB SR IIEREL C A 7= Fo Jd RIT 2 FE 54, 4%

(F%/M4. 3%, BK114.3%) Th o1,

A. WFEBRH

HCERREE ORI BV T, i L D EFY
B 72 FNE N O RE 2 A D RN, a2 R i
E Rt B HEATLSE D ZIRIE D T — L E PR O R
DMETH D, £, BEBIEEHMICIE, B
FEORPIEM 2 H 3 D FHERIOBLE 2RO 5T
BY ., TR AFPRERIERH#ONICE YT 5, L
L FDOVERIIIH ST o> Ty, 2 T,
FOE TV D DN A SRR R B CND FE e SR &
5L o T DS ASERRIR S ECNY B A
Ml T A2 2B E LT,

B. WFFE 5

1. DA RRIEE ECND FE e RO L

1) SRR L D . BNABRE OEIRIEF D 7= DI
PR ORI T EEZH SN LY

2) 20234FEH L OERIEARBEAN O - HH DT —H
NTH &SN TEEERFIEO AN BIZX% 25 5 At
FRRIECNO LB 2 LT,

3) 1) THLMNIZR-T=EHFEE W, 2) THEH
L= B . AR N B A # S I8 S
FUTUN 25202345212 H B s OARE T IR B D 23 A Bt
WIERH#ENEOT —2Y b L0, FEEFRICE
T2 DA ST R AR HEOND TR R A B LT,
4) INESAERE N B A SRR IR A D 201 94 FE Skt
FRTE TG R S TR A 12 X A K EE NI O B e
MR A b &2, LR IS AT RRE#ECNT A D
BOfE 2 A8 E L= 355 O AU SR 1B B #ECOND B
BEEE LT,

5) 1) THLNIR- B TIEZV., 4) THH
L7~ LB ER L | ANISAERE N B AF# S 08
G XU TUND 20234F12 A BE S OFIE TR D 23 A
HIRIERHENEOT — 429 24 L2, SHE R
DN TR E B #EINO R B R A B LT,

6) 4) . 5) &b EIT, WFFEHE T A SRR G
CNDO LB DWW TRET L7,

(fiiy BRI~ D B fE)

AHENTWET—ZZHNTED ., MEAIBCED
VBRI ITRZ S L7y,

C. HhFEfsR

1) BARIZE T D0 A BEIETR ECN DO B
Palliative Care Australia (PCA){X. ADO10H A
M=) T )L H A T34 DONurse Practitioner ZflE
LTS EHE L7727, AU SRS 25 D20194F
PE AR IE R s S A K D & MABRE DRI
DI EHRRIEZZ T Ty, ZhbaBE x
T, WFZEBECRET L. AB105 A4 72 0 1LADD Ak
I RREIE R N L L HEE L7z, 2023400 H AR
BTN LT, 2FE O AR SRR #CN
DOVBEHITL, 254. 2 N EBH ST,

2) FBIEFURBIN 72> 5 B U 72 23 AU U B VAR 7
CNOVLEH L TR (F])

FE TR Bkt 2 DS A SRR A % CN
DOMEFRT, HRTER 138.4 A, #4922, 1 A, K
PAF 87.8 N & 72 o7,

ANAY7=0 OFERORETEHNL31.8% Th o7,
FEIZN 100% &8 2 T ERRIT 7 <. &2 TOH
BN TR AL EE N SRR LTV, £
oy BEBNBO%EZEZ -0, IWEE 76. 7%, &
FRIL 60. 7%, A 56.8%. R 55.0%. JSHL
54. 9%, {HHER I 53. 9%, Rl I 53. 6% & H IR 52. 6%
D 8 FENFR DL THo71-, F7-. b FERMNE
Mo T-DITEIRFED 9.4% Th v . WR\\NTHE I
12. 2%, &) 14. 1% CThH -7,

F1. HMEFEANADICKTSCNOBEFHETRR

AO Y0 , =
WERR e RICN 3 RTON o

Ait 125,416,877 1254.2 399 31.8
I 1,042,396 10.4 8 76.7
BiRE 658,809 6.6 4 60.7
ERE 5,104,921 51.0 29 56.8
R R 3,633,773 36.3 20 55.0
SR 546,558 5.5 3 54.9
PEER 1,485,526 14.9 8 53.9

70



RiaR 1,306,060 13.1 7 53.6 =2 BWEFEOMSHRABEEEIIxIT S CNDBLERETRE
1EHR 759.777 76 4 52.6 MEFR | BTSSR | RTONE(A) FRE (%)
e 812,615 8.1 4 49.2 =5 732 759 =7
I 2 18 1,982,294 19.8 9 45.4 LTE. 7 3 143
AR 1,117,303 11.2 5 4438 TER >3 23 1000
AHE 1,123,525 11.2 5 445 EEE 29 29 100.0
EREE 1,591,699 15.9 7 44.0 RISR 7 7 100.0
BEE 1,413,989 14.1 6 42.4 i1 8 8 100.0
BEE 718,879 72 3 41.7 ’Eﬁ*:“ 5 4 80.0
KSR 2,770,623 277 11 39.7 ;E; 255 240 gg-g
e 5,139,913 51.4 20 38.9 e 3 7 50.0
KIRFF 8,784,421 87.8 34 38.7 ZRE 7 5 =14
=RR 1,325,385 13.3 5 377 B E 13 9 69.2
=] 1,326,218 13.3 5 37.7 BT 29 20 69.0
EER 806,877 8.1 3 37.2 RIFR 16 10 62.5
EER 5,459,867 54.6 20 36.6 AR 8 5 62.5
FEE 6,310,075 63.1 23 36.4 2R 37 23 62.2
FHE 2,879,808 288 10 34.7 ;@i é‘; 364 gg-g
BEAR 1,737,946 17.4 6 345 B :
EHE 2,043,798 20.4 7 34.2 RHR 12 7 58.3
043, ERBE 12 7 583
PR 924,469 9.2 3 325 TEE 35 20 57.1
AT 2,501,269 25.0 8 32.0 =ERT 14 8 571
FIE 956,787 9.6 3 31.4 I 9 5 55.6
BAE 7,512,703 75.1 23 30.6 KRR 9 5 55.6
fiE] LLI 2 1,865,478 18.7 5 26.8 E&R 20 11 55.0
AR 1,929,434 19.3 5 25.9 HBHR 11 6 54.5
EFE 1,189,670 11.9 3 25.2 ;2; g g gg-g
Efm%rs 13,841,665 138.4 32 23.1 RE o 3 =00
=ER 1,772,427 17.7 4 226 EyTTY 7 3 2.9
B 941,021 9.4 2 213 Fee] 76 3 251
HER 1,930,976 19.3 4 20.7 EIY 12 5 217
N 1,028,440 10.3 2 19.4 LOg 12 5 417
FRR 2,163,908 21.6 4 18.5 AR 8 3 375
ZHE 2,257,472 22.6 4 17.7 =ER 11 4 36.4
BER 1,818,581 18.2 3 165 AR 26 9 34.6
ERE 1,025,497 123 2 16.3 ;::;i 192 2 ggg
ZRER 1,327,185 13.3 2 15.1 BENE 39 13 333
BHE 684,964 6.8 1 14.6 AR 3 1 333
#EIE 9,212,003 92.1 13 14.1 BT 14 2 286
HEE 7,381,035 73.8 9 12.2 EFR 11 3 27.3
EIRR 1,068,838 10.7 1 9.4 FRE 16 4 25.0
RTCN., BNAMSHREEE#RTEEA EWR 8 2 25.0
a BHE SM5E1 A1 BERERSIRAD %5, S5 4 A DB ERERFRR) 2R 9 2 222
b AMHFEABREEGSE HNAMSTRILEECN A-BREOAFH K (0B 12AMA) hE = 2 22
15 T~
L 7 1 14.3

3) F AR NT R D R IR s S D EH L7 A
T R ER HEOND B L Fo /e R (F2)
fiﬁz%ﬁ%ﬁ?m DHOT. 2E 734 R ThoT, &
FERRIZ 1 NOBR AN BIEIEF# N 2EE T 55
EORBEOEETE)IL54. 4% TH -7z,
FTRRN 100% % B 2 &5 EFFIEIE. LR
114. 3%, THEEL -t I « RoIfy U2 - PP IR 4 100. 0%
O 5 B TH D, 1TL A EDOEBTERFIRTH AN
SIBIRIER# N DN ARE LTV, 72, b RER

PMED S T-DIXEIGEED 14. 3% TH Y . IO THLE
1% 16.7%. FKHIL 18.2% THhH 7=,

7277 L. 1B ML, 2019 4R O RE BC
H5D,

RTCN., MAMSHRE LT EREE L
a AWHEEABARSRESSS 201 9FERSHRARRREERAE
b. AFHEEABAEEGS NABIHREEEECN A-BRIEOAHK(2023F12AKR)

D. %%

TR DFRHLAH] 2 Mt 212 & 7= - T,
PO @ WE#ERI OB KR, BLEIC W THRFTT S
zgﬂﬁéom%ﬁ$@%§ﬁéﬁﬁm\$#\%
i, BEAHLLZETH Y, IBERITIEICBWTIT
bﬂfwé%Aﬂ%<\%ﬁﬁ%%#%%T%iﬁ
B 7 R OMb Y O TTE A A b
LT L TRt 67200, 0=, F
HAR 1L, BEICHT 20857 2 A OB
STFRECTEIR IR S WK HIWr 215 LA EF %
D~V A MTMA T, DEEE~O ZZIZHE
THRES172 8. L DEAINRKRD NS, Mx T,
F— MEREAHEET 5 - O OLRFERE I3 1T 1%
BRI NTEBY, F—L2 a2~ A M 5HHE
b MhEEENTND

B ET \WE%E%%F wﬁ%ﬁ”ﬁf%
WEE ) 2R OEEMEIEND 5, mEl, H%5
b ERICB W T, KEOEWEEREN TEX
é%%%%ﬁﬁ#éz%ﬂ% INSFEEE N BARE
EET%AZIJ)EI bﬁﬂ?'rf%éo DALA‘/:E%D% E]’k L/T
#Mﬁzﬂﬂ%f&/ﬁ%ém#%m ST DIT20084ETH
. 20104E BERENBAE ST, DS AU BRI R
%ém@ﬂﬁ%%i [E T2 DI T, K eI T ANHE
RRAIA AT n%ﬁ’%Bu%*E\ WER DFRFR & AFRFR
EXBIL TS, TR AICB W T, BEkDH 7=
DS AT R I TR m@imﬁﬂ“ﬁm%ABﬁﬁ
ETHIAN, BFB39ANTH-T-Y

71



REFREMEICOWTIX, BFHAFEDSICE
WTHLD £ O Thil, FEMEICED 0o
B OBEFHEHMNIEE L TWDDOMERH DD,
FTOHTHEELTWDEN R EDOBRFHISh TZen
STz, WFSEHECIE, B RREIE I MM E O @ EE
iz E Dk o LTI AREBET S Z &N

E LD ERAT BB, STRBRAE (T - 7225,
PRSI AR 1 SR REAM RIS 510 C b B

TAHZENTE o7,

T T, BEIRIEEZ T ABRED ST =— X
FATHFZE DN AL L 7=, T OFRER, BE 7 TIZRB W
TiX, AEFGO~Y RV A Y NOBEEESC LIS
MERICT 27 7 OMBEMERH D Z E DRI T
WO 2 S DOESEREFID = — XX, 2R
MEDEMT T ThDHES XD, £, HEHRHEE
D2 A % 5T LtﬁfxﬁJ~”V7@%§
IZBWT BB R OBIE N < | EmE R R
1. MORRETEL D &0 D55 S M & AT
HNCENTWED | BLEMNS | S REIC
BWTIX, HBUIRBERIEEE &R 7 % [RIRE IS F2 ik
THZLERRDENTWD EEZ T,

WFIEEETIL, DA BE ORERIFRIE B T 5 5%
FEFN DTz DI B /R B 2 F 92 ik & LT,
PLE @ [Commissioning Guidance for Specialist
Palliative Care: Helping to deliver commission
ing objectives] W& A —2A FZ U7 ® [Palliativ
e Care 2030: Working towards the future of qua
lity palliative care for all] ' Z&F|Z LT,
I OIHEE VT, #ER B O AN 025 E
U722 AU R IE B #EOND LB & F8 R R4 [0
DRHER R TH D,

$%Eﬁ%¢%%@\5$%%%%ﬁ%¢%ﬁﬁ
W T L DDA G RRRIE R ECNO S & 13872 DR
TEZDIENTE D, FlzIX, #R)INEIZIINA
ORI HECNDS IS ATEEE LT D28, AREAT I
BIONDIZxT 2 MEEIT92. 1A TH Y, FTERIT
14. 1% L IEF RN DO TH 5,

T/, BESEEO AN A Y720 OO0 A EEREREE
FECNDO T JEHIL31. 8% TH V) | T/ = A3100% % #8 .
f:%‘BJE}ﬁ“/Lr if£< 50%%‘:/@{7‘_ DIFSHEF R TH
>77, ﬁ&%ﬂ%/“fﬁm BB B2 08 Akt
%E%ﬁ£m®ﬁﬁ+% A [E S THA. 4% T o T
ZAUE, DAL R ICELE STV S8
PSRRI ECNDEI B 350% & STV DH H O

AFRERBROE T ThH o721, BEDER R K
BRIRIE R 2T D 2 EINTE, EIROENHEER - 1)
LT 57=012i%, EMEORWE#EMZESCT Z L
DARAIRTHD, TDOHKDI>E LT, FEEDOM

ZET T A E I R O EREH R EN 2B Th D
k%zé S HIT. BIEDO N AT SR IETR#ECOND
BRI Téu%%ﬁéz LT, HEMBESCHBE ORI,
Whﬁ%ﬁ%&%ém%ﬁ%ﬁ%%%@ﬁﬁ&g\
Kz RBRNEZ HNDTZ0, ZHH~OXIGE #
ST AMENRD D,

DN A TR B EON D B I )T 7= & T &
iz, M omE b, fiEk %‘:ﬁth/ o
~76<D@&;OWTBﬁﬁLTﬁdLTw<_
& CTHUNMRIBREEDE OMERI R FREL 72 5,
Mz, FT”ODmbWh/uii&%ﬂ%f%éi% ECND B

BEHOT-DIIE, BIRIEZ 2 % 858 D&
®§ﬁ%§%:~fﬂﬁﬁé?~?%m%Téﬁg
N5,

E. #&im

B 0D i3 O T R IR R R L B R BRI R
RIS A R DI ﬁh@ﬁﬁ#%ﬁmbt
LA ANBHEED T mﬁlm%ﬁ%ﬁm
%%%@ﬁﬂmkaiofwtoﬂhm%ﬁﬁﬁﬁé
CNO AMBRAZ T T T, HBIE AT IR D R BOR ~ D
ENTRHEEOH D iz, BEICOWTOUEE R
L TWD L BRI ST,

5IH - 2F30R

1) The Association for Palliative Medicine of
Great Britain and Ireland, Consultant Nurse in
Palliative Care Reference Group, Marie Curie
Cancer Care, National Council for Palliative
Care, and Palliative Care Section of the
Royal Society of Medicine. “Commissioning
Guidance for Specialist Palliative Care :
Helping to deliver commissioning objectives”
https://apmonline. org/wp—content/uploads/2021
/09/CommissioningGuidanceforSpecialistPalliati
veCare. pdf, (Z/ 2024-02-25).

2) Palliative Care Australia. “Palliative
Care 2030: Working towards the future of
quality palliative care for all” . https://pal
liativecare. org. au/wp—content/uploads/dlm uplo
ads/2019/02/Palliative—-Care—-2030-public. pdf,
(é%HB 2024-02-25) .

3) WM. “ [WE] SRsHEEREAREBIRA O -
WAL, DR DB RE (ERENFER]) 7 . https://
view. officeapps. live. com/op/view. aspx?src=http
s%3A%2F%2Fwww. soumu. go. jp%2Fmain_content%2F000
892948. x1sx&wdOrigin=BROWSELINK, (&M 2024-04
-17).

4) NEEFEE N B AR #E S, REREMEES
B (2] [FhEFRN] (BFE12A KOReERE
) 7 . https://koha. kingsfund. org. uk/cgi—bin/k
oha/opac—detail.pl?biblionumber=107003&shelfbr
owse_itemnumber=135099, (&M 2024—04—17).

5) ANISAEEIEN B A B RS “RE R
TR Y @mm&m%%kﬁﬁﬁi( F1H) 7 . ht
tps://www. jastro. or. jp/medicalpersonnel/data_c
enter/JASTRO_NSS_2019-01. pdf, (=M 2024-04-1
7)

6) iife4)

7) HiifE2)

8) Hiifg5)

9) Hifg4)

10) WAERA T, R, METEF, LR,
EHER, AL, A EE T AR TR
E2520 TV D08 AU OQOLIZ 24 2 BHK]. kR
HES. 2011, 61(1) , p.51-58.

11) =K%, FERVEF. HUNRREZ S T DR
A$%@T%ﬁékﬂwfaﬂhxm 2012, 26(2),
12) i1, JIEE7, @fEk, DIk, A E.
HSHRRIREYIZBE I THEEDO LT ST 58
M| ZHWEEIRA 7 )V —= 72 AT DRI
BET &, BRI OREREZE & HBTEHENAE <
FHHELY OEHEANE, Palliat care Res. 2019, 14(1),
p. 1-8.

13) Hifgl)

14) Hi#52)

15) Hi#g12)

72



G. WFFERE

1) SREREE, §AFEM, IWARMS, BEAELE. BA
BRI AR EREE#IICB D%y hTU—2 5
<V DIFERE. HAMH RIS S E36E RS,
20234FE11H30H —12H2H, Hiik

H. ZHREEFED HEE - BRI
(TEEGT,)
1. HFarES
2L
2. SRR
7L
3. =Dt
L

73



16

RSEE BIBERMRH B ovss
EHO U bW s
SRR FRARALIRE] £ 1R 3T
(B¢ - HAREEMOER L)
DALHEBMAERE P O LB T I HER
ERAOBRL HHNFHBIIOVTRIEHRT 5

HESEE REHE"
HEBAE LEBRD . EAERD | BAELED

1) KBRS 2) RERLIAES S~

= o

. SRIEMOMREHE

BERBEES LA %ﬁmmz--x.tm&!(l) BB ovss

Ll e ]

LTS

-

r——— Fv

s —
iy el

58 (0=343) RTCN (=31

BMERLES LAERORRYE = — THEORRO _ OUsw

a) #Ll‘l‘l’i“mniﬂﬁlLﬂb-—x

nnuw-wsw;u«an “in=303)

[R74]
[RSEE) HBIRIROME, BHMBO AT
TS BMEROLH

2. wEwR = s

1) BABMBRIESYS (JASTRO) THHN T\ 3BAHUEREN2E R
#3¥ (JROD) £ A\t A MATMAEERAEEEES (CN) OHARA
SEBET Y kA AW E

SiBEHE

W RODD TS UREHILLY. RESTRN A SREOASILR L DT
3 AEER0 DT L Ol Lot e
o 7»9!5{43('!515'6“7 10"717)B§HEEL?:

2) BANABEERFMERIIBV T, TRES THASRERMNARR
DEEGEHOERT 500 E K

= O ABMEREERREEUNOREOMELC L 3 ENRHOER,) 0F — 7 THLA
o EEELS AR AN L AERORR L 1A RHIERRACNORIEN D=

R

e ARRS L A 5 SRR S AR SRR,
#2941 LTWEBHER (Google Form) I=EIEE#7:,

4. WX - R

E>

HAEA, BEAXE, LARR, FAEHL
BAHRREEEMOREER L REKRS L U
. BABEREEFRE (RiRT)

FaR%

REHEE, HAEM, LAHER, BAEL 2ARSRARE
FEATFEGI BTS2y F7—73< Y nERE. BAK
SHRIEBY S E36E ¥ AL, 2023411 A308-12A18

oS
xwzﬂbll e
[———
fontil -
—
[y ——
gy
150 e
PP oiyinnl| ——
P —-
[
3. 480¥FE
Rp—— [

N
Rl
(n=227)

&
A/

MpDENEREONORE
ARG 0BT

cwsmmsEn
SR

= o
. RMELOEBERESL
THEME L. AEH Ty
ZLBEVESILT,
BERIT S
- HAROEEEEEIIL
% ERERO K

-mmubqgntrsi

HEREBEE MBS

74



BIHAE 3

AT BRI TE R B a2 (DS AR IR HEERR SIS 3E)
(R4t - 0fH) WFZEHRTE &

TG RREETE DO SR IHARIAEZE & T A58 (23EA1012)

Gy S - BEBIR IR HMARIC T 230 EFR MM 2 Tl & L7c THE#MET L) OREED)

WHgEHE R
(RO ERR R R 4 ER)

WHoEw i ABROCE RORAA - i IR > 2 — )| I+ GRORREE) |
MY EA GRERE 2 — ) MEF G EERRFPERERE 2 — )
= EET IR ) BEREGRERE S —)

MREE

TR IRIZ BT 2 DS AU R IR i BB R (LU, [RREBERT V))&
D& LT-FH#BIRH 2 RS 510D M E AT 5701226605kt ( [FRTHEMEM] 2358
EINTWDHETORN) Zxt8IErRTRaE CERIRRIIRAE S & 4 /) 2=, 1
T59BEn B A& 215 7= (B @ 65.8%) . 35044 DHSHELE, 1394 OFH#E, 56
644 DAV - JRARE R, 1964 O [FREFERT] 2N, TNENOERMMKICEE Lz, 9

0% LA EDRIZEFZD, BHBIEEICBIT 5 [RREREM] OREEOLEMNEZROTEY .,
[GREREM) X, THBREOFT) TR HRE) [HE 0oXBz2mL T, BEk
OB HEATOTETE « EHRREHRE « BEHRE < IS 2 R 2R L, BE D EHRIE
WAELZLLTZITD I ENTEXDRNOEFICEEBRL TWD ZENRHLMMNE R oT, &
DO—FT, BELZT0%D [FRERER] Mo < FEEIEEN Fiti T& T3
BHLH oMo Tz, ZOEBE LT, WREOEEE DO [GREFEER ] (T63 2 EEN
RELTWAZ &, [FREFHA NEHMMZRETE 2 98RE (BlE A LOR E 5
B, EERAY v TROEHRIEEOREE) DHEENTEH I N TN EERHITH
Nz, EHRIBEOE L, FEEIES 59 ¢, B I LR IRR 2 1Rt L
TV BT, B EECET2HMMEOE REE#M] 25, BE & &bV IR
THAMAZRIETX AR L T 72ols,  [EREEHM) ORE % s 5 -
HUEL A7 L BERMOME LERSIT A - L&A ED TN T ERNE L X

i%éﬁ\:h%@%%%%ﬁ%%ﬁbfw<t@@zf?yx%ﬁmbfw<:&ﬁ
D % }:)O

A. BFZEE®

HIERICEB T 5 TREBHEAN (DS AR
FIEEERRERER) OFEZH SN L, FEMME
R CE DBGERELZ EZH L T\ 20D EHA
T BWICARTHEM I 21T - 72,

B. WFFEHB:

[REFHEN DELE STV D2 TONRRE26655
B OB a8 2 i L TV D IRBR0KI30%) O, F
AR U RRIEIEE . Ak - IR R, [RREE
BT 2 RIC TRRERTEAT ) OIRENIRDL - B IC
B4+ 58 HE LT 72, AF LT —XITieR
WRHOHT. B X ORI AT 24T~ 7=, ARAEICH
72> T, AT 5l DmEEESND ., MIEHEE
WIARETH D Z LR LT, BRMA~DEIZXE
BEOBHBEERLTHZ L, MIZEOMK., HEE
DEAVEEZHET L . BRE~OREE2H > T
FWE~OHBIORENMEONTZbDOETHZ & b
WA PINESSETANFT D 2 L A RIEE I CETH
BHLRAEZIT -7,

C. #rFEmsR

1) 1755w BRI NG S vi= (AR © 65.
8%) , BEMME~DEIZEZ L, F#EME1394., Mt
%ﬁ%%@%o%\ HiERN5664 .  RREF M 1964
ThoT,

2) [GREREM) NIREBI CEM L T\ H¥EB L
LT, 80%LL Lo [GRER R 2N, TBE - FiE)
O OHR~OX I | TR « FIEA~O SRR O
JERE ) THEBIEREE DR T EA A v R
FERNIC XS 2 U R EEOWHE ] DCE R IC B
Havr—ar] #bifi,
3) FREFHM ORREICIVELLI-Z LT
FlmEIT TR L= BT 2 WV CKEOFE W
FlriRtcx Lo 1crotz) (712.7%) . TR
IRIBRBE DALMY L= (69.1%) % HiTFT-,
IR E 1L, WERTOBRE~D 7 7RI TEE<
KDz o72] (98.6%) . [HEE OIRWITKT 2 BRfiF -
WHIBELNCT K RV IBERRL Y 0T oo dz)
(87.4%) . [RREF ORSHRRIZHT DAL D7 <
eol-] (83.0% ZLAuEHITT-, FEAMIL, REF
FERN) A2, TR ATHRHETE %) (76.0%) [EAEHIZ
FERB LI WZ EHERITE 5] (62.0%) FETH
D EFR L, 46. 5%DOFEEMDS FREFRMER) 128D
BiFEhZE LT SRR EZ T 58EF5OTT
IZHEROW ] | 21 0%DFHEA THUEHRENC )
%#;:&@ﬁ%ﬁ%%@@ﬁ%ﬁ%ﬁbkjkﬂ
KT
4) [REFHEAN OREOVLEMEICETLER (5
) T HEZEE, T THEHMETHD ] KON T4
ETH D] N, FEBEIRIT. 1%, FrHIEEE 1%96.
3%, FEANIT93. 2%, [ IR EHER) 1389.8% ThH -7,
5) 70.9%0 [FREFER 25, g < FEEGE

75



BN TEX TV EEE L, Z0EEE LT P
BHLE O [FREEHEM ] (T H5EMARE L TND ]
(38.1%) . DwBEickiT2 TRERH#EM L LT
IHEEEH NSRRI STV (36.7%) . [EH#AT
O [FREFEM ] T 2EENAANE L TW5D] (32,
4%) = B 77,

D. B
TEHRIRRICRIT 5 [FREFRHER ) ORCE O LIE
PEIF90% LA EDEIEE DB D TNDIZH b B d,
FIT0% D [FREFHEM ] N+ DIFEIA TE T
WEEEZ BB IZ T IEOHEGEL TV Z &R, 4%
OMBETH D, T EIT@ENET BN BRIRRZ
F— 2 & UTHERE L T 720D12E, HRIEIR I
B TF#] RO [GREEHER) NR-T %5 %
REM TR L., [REREM OREZ AT L
L7 R RICB T D [FH#EET V) 244U T
W Z Lo EMN A KRR A2 L CHEERR LT,
HEHRRIBIIRbE BT 5 REFR#AT Ol E Z
LT 72diziE, s EE LCEBIbT52
&L BRI OB RICT 5 Z &7 EDOINEH] -
HI 72 B AG 21T 5 Z EMARND,

P =aN
E. =Rl

DIEEHEA ) ABEE L WA ERRIC, (2
BB OIREYFERBICETIHELFEm L. R
TEA R | (X9 2R, BliE (TEEE) | B A
X 7B OERIEF OH Y FEORITEREICBIT S
AEMNH S E o Tz, BRI B B RLEAR 2 15
BENH10004:LL EOBERNGEH I TEBY , i
BIBEICB TS TRE L OBRITE) . [EEAZ Y7
MORER ] & Lo [FREFRHEM] (x4 25 Wk
MREWNWZ EDRHALNE ST, 511, B HDHE
MOBEF « a2 A2 R 2RI o L. U RRIG
OHEREZ AT T, B EN D DIR-EEIT > TV
Xk EZTND,

G. BFRERER

R, = B B BBROCTE. R E 1 S T
ERE R, BRI T T AR R VA TR R E R
(CN) JOIEEhE e LA A R S (Bfa)

HE T B, = R I A BOER
EEE WM F—LEREL COMMBRIGRE
FEOWENDE 25, B AU IS = 5 37
eSS

<= REE IR A RO, AR E 7 S T
HEE R BRI S AU B R VA TR TR E R R
(CN) OB A2 R E CX DR O M EME. 513
Bl H AR R RS

—

H. HROMEHEDOHEE - BEIRI
(TEEZET,)
1. ¥
L
2. FEHFEEER
2L
3. F Dfth,
L

76



17

BHHE KM (RS RIEORUAHME AT SRR (20235 E)

(B 1EE]
HMETFORER R

(BRT—~]
ﬁk!’lﬂ BEHAT DI DB EMOZIRAH OMEI HHY aE
15 A O R T ERSE T BT (CN) D E R DI

[(FRBHE]
Hﬁ%!(! M?ﬁlllEﬁt/?*) nnmn%m;!sx;)
), A F UG EER K ts—)

_J:!?@?’H%}ifﬁﬂafw’iﬁﬁﬂ ). BRER Eﬂt/@* )

(R AM]
BABS AR ERR AR ONDEHEEEROAIL
HEER GRENONEL AL CRERANOREEELT S0
FHES)CAFTOIE T AERHT S

[HETH 1]
MRS I

(B 7%]
AR MR BN A RESA TS 2
(EHEE 00H e R HMEEIRAL. SRRI5ITS

isammzmm
b ,ﬁm DB @A R
)

(N
oBatiEs s,
€55

401
2023%6A 18 ~8 A0

1 2
HABSHRREREMCNOREDOLENE
[ARBROME]
B 5 EEAT T S —
AEROER . EENE Y —— T —
> 1755 AND B R ASE:E : EURE :65.8%)
> B EOHMBAOEEER HRERE
G
T
a0
Jpscsn o
"oz o
£ i
3 4
. YA TRETRAR LB 30 8 B R AT ) DER I ISk B 2L
3 Y 3
FHREEHA ORI RILIER ol o LI
n %
" % EELE
TleLiERBDOEL 15 43%
eSS s B Dot i
BLcomsEL ' sox
PR ARRTERCROR SRS SIS R R
BHRARBEOTRAED LI % 69.1% n *
= o
BABROR RN B L s o o e
P o e oS Lo SRRy o ——
o G 7 < n
BERZOBE (RHEH, ~ORRERRTOREBIAILE 2 1 AT A e
on b SRR TROES Ao PR S 3o -
zon o
5 6
A ARSHRE A B R E B EMIN VD THEBSTE BEOHFRIBT, (BABSRFEEEDEEE
EEH B RS RIR S5 5 A 168 (rm560) 1L COREIERFCETOSm
e — B R B (0=196)
EREEHALE L LT AT S s an
shcemETs PR = %
RATEb TS TR TS Gh ok PSR 1 05 _ )
omic & Y MRS T BRMA SOV 216 382 BHERETSCLATETLD % 281%
i AR SR - A e REOLCRMERSTETAG 13 -
AR IS8T L0y TERRH LT w o ) o
BHRRCBIT ST TR (RHRRECERTSRE) MHALE 1 20k
srarem)zeznL T
o8 a o
7 8
PO
AROUCERAI N TE T B SHRORES
B RS (139 - 3
= > IRABSHERAEEREEE IO, NAE, TLEV RIS
Ea— BY2LEHED
RATBRENS L<oRRE AR L -
RO TR SRR RBNT SERIREL TS 5w
SHBRORERNBENT SHRIRE <05 o he >Th HIOUA LOLHOTHESS
EoRE ARy SARDTR LT 5 (BR7A— TR ESEHLT)
PeRmaREoET RS TN T 703 o=
rRLTis % e
n‘ﬂnnlﬁﬂllﬂ!l[l')aﬁ»‘ BRACAL TOLL 31 2% » Ih -
B =
P — - o
- e o > BASEHOEMRERE GG IELTORE
S Ry s man Py (20245 R (202451 A26R)
BERMS L TORBETT S HROREI L o MERRERF SV TEEEEEEIHTD
HhaRoRH . WARRLTHE e
B EMTAISOVTERRRICEBHENTRE))
9 10
US55H7 ABHHALEFRRROABKRIZOIT]
BT, AR, A, = 8T A, AW, KRR 05
S 121622
SREET ST S BT AR, KR, NENT BT
IR RO ASTRONEWSLETTER (202 196 4041
VIR = LT AR, RIAT. AT RS, B 04
AR AR IR CIDFRORBRE OHE. FIEEHK
ettt
11

77



BIHAE 3

AT BRI TE R B a2 (DS AR IR HEERR SIS 3E)
(R4t - 0fH) WFZEHRTE &

R IE DO SR HMARIRE S I & 3 D098 (23EA1012)
(SRS« SDMA MBI 2 720 O B H RIS A A2 BfE Lz 7 n—54%)

WF5EnH

ok

e R . AR B AR Tom, B e

MREE

T KA = UASROEIEICEH L, FIHOBURLIEREIZBNTED L 9 7effE
RERZTWDD, 7o — a5, £RIEENRMETH L MZREOHE
fRREE e B EEDFHEY — L EZ WA Z & THiB L. SDM (Shared Decision Making)

FEHA~FHWT 5,

A BFEH (TEZEET,)
- ‘ 1. FFEFE
JEAE 78 PABTTIEIC 1Tk A TR 8 B, 78 A
AR DIIBIR TIERIN AT 5 J71E D151 Shared De b [ v
cision Making (SDM) &9 & x J7hy, ITAERAE X 2. FMBFAE R
NTWD, SDME 1T, B O W ERRET &2 5 72 mL

2, IEBOTET A L BEOMIERL, AL 2k 3. Z DAfth
EXEBT-DOERE EBEMOHBEHO I 2=/ L

—ary TR EERINTNWS (SpatzES, J
AMA, 2016) , AHFFETIE, SDMAEFEH L TV 720D
W2, BBy RAEE=A 40 3kD EORRERKEE L T
D, EIEESNT LIENTT 5, S HICRIZRICET
5 BEOBRIE « WAFE R ) — L2 BR% LEED
WZEHI 5,

B. WFFEHB:

RO HATE TR RIR B Z ISR D AT D | &
FZHERCEREE ~DOT v r— N2 EM L. BERN
v h L RAEE=F 4k, FREME, D XD
e— N TOBEER T, IREGTHOBERREZ L
=T o — MR L o THLMNIZT 5,

(i B~ O AL )
7o — MIBEABEAGRITE ENT, MRE AR
FTLOBRITRA B ARINRWEE L D,

C. WFEcksR
BE, 7 v/ — MR UEN R O 72 O FE 2k BTk
FEREICHRET D,

D. BE
BE, 72— FREMER T O 72 OFEM 2B 2203k
FEREICHRET D,

E. f&am o ) )
BTE, 7 v — NREUEN T O 7= OFE 22 ks i Tk
HEREECHET D,

G. WrFFER

BUE, 72— NRAEEETH O Rl e 2R
AV a—)v - WEFERITREEICRET D,

H. FEMEEHED HEE - BEIRDL

78



0oi1s8

EHHATEE cANcs

ACT4EFEDBE |5\ T 40?.\\ V {.»

2024.3.21 » /
g& 44

ARPILVL MAEROSE
LOLRABLHIC

Aduimnct son Cancer Tantmen

HREFNVEE

FREEL  SOMEERT B0t h> KA €= Y Rl 1 3RAERE 2 ERER

AEOFEIEA L, HAORRS DB
Y LTI 5. S5, BAENEHE
&Y - LERLSFTHDL, SOMERAOFEEES,

LT ED S S BRERE
S ORMER £

ZTu
HEEVRS LI

LTuai]

BoTHD (MR BRBHE - HHREGE)
- bk 3 RERE (DBEFE-QERME)
-

sam (EAERLY) | EWERGRELT en pre=tsaBans
fraaes o4 FRAONER . WAE

At ERLT s ) EE7 - bR

Eraasa oy Skt RRom

s A

7o X2 RS L UREL Y

Forrrrey

ossansaRTn

h Y FFE=F 2 FHICEE L-SDMEEE LIS

BT ~ET—

1 2y FHEZF AR MREL TOHLERET— 2 TEEBL, BRI
T (=MEFHML, ZORREESEIEI L)

2 MBBIESY2BESAOERE MAEEY—VTERMNICED
BRENEY AVESEEh Y FAEZF Y BBERET 2
ADSATRAEERT 7 £ A LB S (CRADARMORANRVOTIE?
(REHLELYT Fi42)

x e Mo T o5 EE EEALLIIELT) BHTIETO
WRIES BHBRHORVER~DLEOLSEERD
SET IR HSEBEE OHAT L — AL RFIC

% FammETIANTES

ooi1s

BRI P ELBRER

TS RTER

< EhYFACF VAN TO—BAREL (X YL) LOREE
ESRBIT BRENRIHBE

YRAR—ROT 7 — b RERICLVARTY A 1 B2 Tkl H Y

CHDBFLMESNB LW, TYI—bE

ERORERELAZHOT XN BE EELEELEZH)
BEERE/ NS EOERITERNFR
c ARV IBEDPET — 2

o BIET Y- HENRAEE E S RS SR A

1) £h¥ FHEe=#YRRICET 2T — & ORI L ERIT

WERNESE

BENR

BETEOW LIS /<A A—HEFE~

eHY FFE=H Y EBEROT Y 7~ FEE

(7o — FREREER)

LRT Y- MERER
EREH - HARARRA
EHY FAEZAYOT 5~ MR

Fvr—

MIREARTOE Y FAE=>
il 51 BRI

EE

FEEBAAEE TR
EUTEONLNR - BEER?

EE 11

EEORRARE TR

WERBBEROTIIIR L LB FEL,

HEREEHRT S

.

rARmEsEANTES

e .
%-unnnru
BERTVa—
s n o7 oo [ [w =
= [ - —

| T T T

ann | awnso | wmnse
L s

wnnser| wawn ax

[ =

SHoORE

EBRE
HRIL—LHBBLTHEL, 2024FELY RENT I aYICAD

SEROFE

20285 ER4ICHERY BEONBRERES LD
ZORE~KICH I TRELRETE
20245ERIK—BLF - MEEBIRE TS

AL E
B EITL, @R SRR L RER

FammSAYRETES

E7 Y Y TREDRE (B1)

R FA S OfERA

ehy EFE = ORI
3.

SRS Nty =0

ehyFAE

> ORER

AV EAESAVEBALF

1 SHRE

HRNIFRETORNE
HRLRL

BRER - AR
wny AT ORI
ey FAESA Y ORBY - HAK
I3

whyFd

5. fubt/ BREOBNTE

EDROBHBEROLREIE

IR DT

2) M OBEEEEL ERTM

MROBRICREOEREL HMAELNIFET, RERBELELLTLEY
HETE, EREFEN OHBBEERID P H—KEBEERD

¢ BCERRREN SN ?
-+ WOENALOBRTLEE
RMOTHBILE EIFfL

- EAELOMEEERBE
HOEMEER DY L H
L

MEERRTORENY HFLE

@ ERODOREICIHET 5701 BRITEOAAEII L1

—AlZE BV R £ SR R A W ARED

% FammesEANTER

79



BIHAE 3

AT BRI TE R B a2 (DS AR IR HEERR SIS 3E)
(R4t - 0fH) WFZEHRTE &

TG RRETE DO SR HARIAEZE & T A58 (23EA1012)
(RS A o B PE TR (BNCT) AR O H v )

WHge o HE
i (ESZARGEY o 2 —almle e BHR)

W 14
PAEE (ENZAAMNTEE 7 —hdumle dstin B Bl P BRI
TEEE (ESZAAMGEE 7 —h3ile it EE s EremEt)
THRET (REREFEER RS PAVUBNCTI [F R HE 2 o & — /TSR 2 - %)

FHIE

EFE (KIKERESRE RZ BIEBNCTEER Y ¥ —  HAiE)
EHES (FEEJEBNCTIfZEE v % — k' ¥ —F)

IgEE AL (& RS ERR Y CRAERL AR R R BdR)
H s GRS RS IR DR AR SEAT #d%)
PrAREsL GUE)IpBE R Rame  EyEit)

MRKRE (ESZAARSEE 2 —dupbe din e E5)

MAEEE

AR FE PR (BNCT) OGBS T 1 7T A8 L OAMER OG0 EkE

B S 202 L, INEZEBNCTEEE QA « QCTE H 2 H REZMHZE0 - EEESB LA A
P FRERIES S L R CTIRET A2 L 2 HIEL TQA - QCEHE O &E1T-7=, H
RIRA TIE, 202493 A IC KIKEREEA KR F 255 L, BNCTOFE/IZEE L TiT->TW
4B EHTFIED EREFHE 1T/ o777, QA + QCHE B I, R R IEHE D Seih [ i %28
EOBRICHBESNAHB 22 I L CHEMICEHOME L2 LT, 2O DIEB O
HFB IO, BNCTHAICKLELEZ2 b BIMNERGEMEZ Y A N7 v 7 L, W%EHH1E

|

HOERBIY AT, MHEZHEBNCTLE HQA - QCHE ZHEDH TV 5,

A. FFFEEEY

BB OERH DXV T 4 ODFTIX, KV
FH 7L (boron neutron capture therap
y; BNCT) (XEEEAH LWRIFECTH D . Fhhax A3
ROENTNWD Z &, MEEH - WERGETIEDOEYE
R SN TRV LD, il k> THRRD
E BN TONL TWDLONREETHDH, ZNTiE
IRIROME ORisk 72=% £l Tl | BFEORE
HEARHNC bR 22 A E T, BE LT AM#EE bITX
20N, BUE, AARESFYELIYS & B AR 7R
B DAL CTBNCT O s E B B F L O ML A H
FRLIEFELZTo TR SHTHEEDOAMA B L
TIEE L TW5, F7-. BNCTI5E it = RS 23 Fix
DTROLNTEY, EENLEEDHESINTND
FEEEGAMICHHE LT > — FRAETHL N E 722
ST, B EZ B X B RTIEEO T LRE
WETELZEX VT4 ThDEERD,

B. BF55 ¥k

BRI E G L= T o7 — MERICESE 0
EHEM T 7T LABIOAMBEROIERAEDFEES
B &M T 5 2 & & BRI, BNCTSE ik o 5l
B AT 7=, £7-. IHZEBNCTE EHQA - QCHH
H% A AREZYHY2QA - QCEESB L OH AT
P HIERIE RS R CRET A2 2 L 2 B L,

QA - QCIHE A O & 4T 72,

(fERmE~DHELE)

AWML ClE, BNCTIZB 5 RIS 6 Of =
B FAEEEALTODN, EREFEEARFTET
HERERCEBNE., T O B EE BRI
NEICITEENR, 207D, MBS AEL
HrS s, 72720, B0 EENRENLIL,
AR TARMFIE~D SN L OEHROEY v 2B
THREEZZT-9 2 CHEE T2 -7,

C. Hr5emER

MEEH TR 77 AB I OAMBE Ok =D 3
REZB LT 5 BT, 202453 A 12 K=K
BRFZR L. BNCTOERICEE L TiTo> T\ 5
B EEPIROERERE T T2,

F7-, IEZBNCTEEHQA - QCHHE % HARE
TP RQA - QCEER LHFETRETHZ L&
kAL LT, IEZEBNCTH:{E QA - QCHEH
DORRZ4T 7=, AWFZE TR 21T 9 QA - QCIEH
I, R RRTBIE D e =R 78 E DO BRI A S
HIEHZBEIC L CTMICER o 21T - 72,
SN HEHEB 0GR L O, BNCTHA IC L L&
EZONDHBMEREMEZY AT v 7 Lz ET,
BNCTZ i fiti 5% THEER ORI IZHED > TV D578
HELOBERLERY AN T, INESBNCTHEHQ

80



A - QCHEA %MD TS,

D. £%

BF6E2 A 121E, B KT CTiIBNCT % H\W\ 7= 1%
BN 2%t G & UT- BRI 8RR Bl S vz,
FEA R AIHEPE TS . nuBeam S BEIER G2 AT 72
AR REBR 2 Eiih Th v . D2ETHBNCTHEE
FRIEFERR DME & \HE 2 he D TN D, BNCTZE S fiti 5%
DAL T, EEICBNCTA LT X BN 5
ZEEFESREZLETHS, LML, BNCTIZH G
AIREZR R, EFMER L BRI R T D E LR
LNTEY ., TOAMBERMAEHCHEEH - WER
FSEFEDOTHESLIIMRBEOMETH Y . T HNHESL L
TWATHIE, 28 TLLTE 5BNCTZ EEICH
HTE DIRH B ARYDOERTE S T2 L TN 2720,

AT BAE E B AR X4 AR A5 T, KPR E R R K272
72 < . FERAEBNCTHIZE | v % — & BRI TR 4
DOEA & LTz, oL, F#IEBNCTHIZE® o~
=X A K 7 OIBRRIZLED, TR O T &2 — R
RIE LTz, BFISEEREF ST, Fill A& v 7 »n
FELTBNCTAHEB SN TV EDERIE LN
723, Ay ITBRKIBICANEDST2Z2 850,
PR« SRR BRI S HESL L TV WS T
OFGRFRA I Z R e B LIl U, AR R AR
PITbinwz & & L7, FMEIALBNCTHIEE v % —
DOBBIRIEIIBNCTDO AM RN ZD—KTHH D |
AR L > TAM BRGNS 5%EES Z Lick -
T, WO Z ENAEBEZ SR NE S I L Thwria
X722 B2, 7E, RAEFELIRE, Hisk ORI 7T
WH TR HEALBNCTHIZE & o % — DA 21T 5
MENE BRI D,

E. &%

BNCTO WWEEH 70 /T 5B L OAMBE Ol
REDFEREZHASLNITSHZ L2 HMC, KIREFR
B RZOFHMHELIT-o 72, £, NEZBNCT
EEHAQA « QCHEH O 21T -7,

BTG FE LARR I A IE AR C i, B ARE Bl
£2QA + QCEE LS B LA ATt rE &
HFECHEENBNCTWEE T EE2RET D FET
HbH, T, ZOEHEHBNCTIEEHFEICES
W, AMEBERREE L kTl (B 2VIEeE) Ol
HE DOEERFOET VRARELIRET L TETH D,

G. HrEFER

(G SCFEFR)

1. Igaki H, Nakamura S, Yamazaki N, Kaneda T,
Takemori M, Kashihara T, Murakami N,
Namikawa K, Nakaichi T, Okamoto H, Iijima
K, Chiba T, Nakayama H, Nagao A,
Sakuramachi M, Takahashi K, Inaba K,
Okuma K, Nakayama Y, Shimada K,
Nakagama H, Itami J. Acral cutaneous
malignant melanoma treated with linear
accelerator-based boron neutron capture
therapy system: a case report of first patient.
Front Oncol. 2023 Oct 13;13:1272507. doi:

10.3389/fonc.2023.1272507. eCollection 2023.

2. Kashihara T, Mori T, Nakaichi T, Nakamura S,
Ito K, Kurithara H, Kusumoto M, Itami J,
Yoshimoto S, Igaki H. Correlation between L-
amino acid transporter 1 expression and 4-
borono-2-18F-fluoro-phenylalanine
accumulation in humans. Cancer Med. 2023
Nov;12(21):20564-20572. doi:
10.1002/cam4.6635. Epub 2023 Oct 25.

3. Nakamura S, Imamichi S, Shimada K,
Takemori M, Kanai Y, Iijima K, Chiba T,
Nakayama H, Nakaichi T, Mikasa S, Urago Y,
Kashihara T, Takahashi K, Nishio T, Okamoto
H, Itami J, Ishiai M, Suzuki M, Igaki H,
Masutani M. Relative biological effectiveness
for epithermal neutron beam contaminated
with fast neutrons in the linear accelerator-
based boron neutron capture therapy system
coupled to a solid-state lithium target. J Radiat

Res. 2023 Jul 18:64(4):661-667. doi:
10.1093/jrr/rrad037.
(F2%FR)

AT, L. BB, NEEESL. SR
=, IREET. KREEPE, HHER. R U FE PR
IR U7 PR AR & LB A AM O, 5519
Eaxﬁﬁjﬁﬁﬁﬁiéiﬁké.zmﬁmﬂm
-15H Ak

(E8)

HeE, BB RIRREE. RE  KPEEE, R
IEF, WRAEIR, I DS A - R &GET
8, “FHF, pp.634-643. 20234£09H 21 H

H. FMEHEDHRE - BERN
(FEEZET,)
1. ¥rarius
7L
2. FEHT BB
7L
3. Zfh
2L

81



19

ERESTIRME
1(23EA1012)
SHSEEERRE 2024/3/21

1o
el
bty

ROZRPIEFHTERE (BNCT) D
RUUAHI DS D75

HiE & (AIZINAMREY—hRAERE  RIHREER)
RRGBNE :

THRECEE REMELE (KREFR A% MAEBNCTHEERT> S —)
BHAHRBEE MESENEE (ARILBNCTHRE >

HIEREE (RBXFESRTF DRI

TAEELELE (EINARE LY —hRFR)

3FRIDEHE

(BR] BNCTARITL LR eoD, BEERenc ac e, BiEe
BRI AN R e TN ENS, MR o LR BREEEATTN
SLBSONEGECHS. SN CHEEoRN mﬁﬁiiﬁww01@< ERODIR
GSICHmAEE L, BEUEIMBBLIAR, BiE, OAEFMEFECH
PR S h H CBNCTOR MBS AR LE DL EhE el o
TR
3]
7
B

L 7c. BNCT TRty
NES LT N D S T Y e
NERDIE, MBI AR SR RIS LERE (3 BUEES U
THBEER B

RemE) AR, IFEQY s MERCESL CREEET 0S4
O AHBDEREDRIEE, ERBMEEC &> TSNS 5, ARTEBEHC
RENDAEN HEENBNCT REEE ¥E(§d\f*ﬁ§&ﬁtﬁ&ﬂﬁ(ﬁ§b
FEE) O E DEERFIDEF LREERET S

[PBESNBHR] Eﬁ%ﬁFﬁ@BNU@unEéiﬁ?f?ﬂ&Jb WIhoMEEETER

FICHDELBNCTHHRRTE S {*ﬂb‘ﬁﬂ N3, /. BNCTEE(CEIL CEREAT

’&f_z_‘CP:J/ﬁ(._)éi% YD yaN AV ON #ME'&QIU)%EIL_NIJTFESHK
ﬁm!I'CJHW(LBNCT Ehﬁtiéﬁﬂﬂﬁ!ﬁéﬂ%.,

9~ NIl O P AL,

KREEDHEEES, REFELUREDTE

BNCTEMEEEHEDIMERFMZITL . REEREEAMBBEORERAEZT
)

BNCTRIEERHBIDREEE & AMBEOREATOILHORERE Z it
HFHAROSEERERREESE (CRAEHEBDRE
IJHE%(S%NCT%EFEQA - QCHEZBFEFMEFRQA - QCERRERFATERL

iiFte &@XQ‘J?O}%F%EEMR@E&&U ERGESEAH) (C DLV TDIR
/H(gﬁb\fx SHREAEICK O THSMNTIT D

KIRERIFEMNAFEE2024F3A5H - 6 BICHRHRE

hﬂﬁgg‘gT&EFﬁQA * QCHE®DUZ MTOWTAIRENENAZDOEFMELS

REECERILBNCTHR > 5 — (2024/28%@5H) . HIRAZE (&igd) . M
EiE (BRARDOH) OEMGREEH

SREEUEOET)VRERRE CH T EmEITD
SRAEEROEHIRFEELDRETFE

VEFERNRDOARKRIRESERDOTE
T — NEROERWE & BB R AR ST AR
($5678 148~ 15SHOIR) (c CTHERHy

- SR ZEEERXL
- ©H1643A 1 BIRREICIRE

N 23 AORPEFHEMECEALLER
~BlfEreviewd HHESBEABORE
of

Journal of Radiation Research
A national survey of medical staffs’ required capability and workload for accelerator-
based boron noutron

capture thecapy
-Manuscript Draft-

WGP PN T MR TRT WA SR OZINTAN 150

82



BIHAE 3

AT BRI TE R B a2 (DS AR IR HEERR SIS 3E)
(R4t - 0fH) WFZEHRTE &

R IE DO SR HMARIRE S I E 3 D028 (23EA1012)
(RS, - By L ORARE 72 E OFERERE S L O ROMmED

i wagi e

MREEE

2 E OHIHRIEHE E Mt s F6 S ORI ZEF T 2 BB R PIR (E 24t
+ - PIRBGRREEN) 2 RBRIT, BERIBIR TRROS KB IC BT 2 EEAM (V—7 1
—R) BT T = FREEET D, ZhoDT v — P ORI Z TS, 45
EHOU— 7 n— R EREICEHE L, AFRIC
Value Unit) 7 /VOBAFEAE BI$, AHIETHIES 2E7 VI Lo TEBEEFE N AR
L CWDERAINEE (S ) SRR (RffE]) LW HRRg R h L A2 Tl
FEARE) < DB R N LA BRET 5 2 LT, BEHBIBIRIC B D i EEd L O
B DRRENC BV CE G R e Il 2 3R+ 2 L2 I E T 5,

BT 5 R dOWork RVU (Relative

A. BFFEEEB

I IE TN - AbFHE LS, BAD =K
BHRIEO—>2Th Y, @b BN IR EE
TIERA~OGMN DIV EFREE L CEHEER\ELH
S TS, HERREIRIEE U BB G 2 & 1
A SN A RFEERN OB EFIIERE LN DR
HY., FIZEY AERICITONSIEED & EL -
ML L T D,

BN ABFZEHE T L 7= TEZ=Y O RE
BREE 72 P ORREHE M O RO ORERHED
FERN G HAR TSGR OB ~ElE ST
WA ANEBNEEMICRELTWAZ & 215
IRAXNEFTHAMPEINIEE SN TWD &
SV L AURE ST, BRICTREE TR RE
JE (IMRT) <CENL ST RRIEE (SRS/SRT) 72 & D&t
FEIARBIR DFEF IR T D2 AF VAR ENBHE TH
STz, BEOEEA - EHALITHEV, EEEEE O
WFREESIR A XV B A TR L, EREEE
FolEEar (V—ra—R%) AR L TS E
EZoND, V=27 u—ROL~YULRA b L ZEK
I, B2 Ce T —DRKN E 72D Z & AR
HHFFEHRE L H D, @ IR RIGE & 72
AN TRAE T & IR0 2 2EMIHEET 5120, B
RGBS D fiti gk BSOS il 7 & &2 m Uz %
E L, w72 AX NV EH T HAM A2 ESRCE LT,
EPE LB 2 el b S B2 LR S 72,

ZORMEIZRH T B -0, STk L ITEEO R
7 B—7 4 —3F i AT LADWork RVU (Relative V
alue Unit)IZEH L7-, ZIUITFH - LEZLIc#
EIND, WhdLEAEROFIRETH Y, O
WA D0 D R, @HBESCH IR 7255 77, @I
(ZRE D REME 7. @ERFE IR 2 0B A R
L ADASDFHIEE OIS Tn b, ZDOHE
(ZFEDUN T ESR BN 7 L & B RIE R 0 5 C
RS D5 LT, EREMREOKELO T
AHbDLEZT-,

KU —ra— R BEORT+—< L A L~YL A E
B 7= I A DAL L — & — 3 B BRI 7 2
A N F R TAER S, IR AR 72T Tl
FEAR) « DEEIA R L AL EEND,

B. WFZE 5

[ O F S BRIR IR S ht i 35 K OV IB I HE
T DB AR (B - 2R U AR B
ZXFRIT, BHBIER TROKEBIZBIT AU —7
n— RIZEET 57 v — MR A £ 5,

EENEEEZE DT — 7 o— RO R I,
KEMZEFHT S (National Aeronautics and Space
Administration: NASA) 723PE3& L 7-NASA Task Loa
d TIndex (NASA-TLX) & Y%, NASA-TLX ClZaHii4 %
EZETEH (GRR) 12>\ T, O HAER, @& KK
FoR, OFEERRE, OFRMMYLEKE, OB v E
E.O7ITANL—a VEOEODREER (R
RE) Z MEO—@v ) £7203 TRWL-EV ) i b
9 AGraphical scaleZ H\T1~10048 Tl s %
5T, HAESINE OFHE RO E 2 S AEEER DT
LXA a7 &35, PIEER BT DB, & PR ES
TOMBEDEIXFIZONT, EB L0 L REN
U—Ja— R~ODEFEENRFHNEEZ D0 EEIE IR,
B TFALREDRIN S 7= a5 &2 B4R & U CHIIE
LT EAN & EEEZEHT 5,

AENE, IO BEHEE GE T PR, 98B A5
BRI . ENLBRRER) ([ b 7 — 27 o — R&EE
9%, AEBHEEHRREREO —EOTREZDY I = L
— a3y, QREHEBIZER . OMRSEfE, @K
¥ OEEHOOD TRRIZKS . XAk L
THICFEMZEEHB AR E L, TNETNOIEEE
Blzxf LCTLXA a7 2R3 5, iESmERZh
PHOMEEEBIZHOWT6OD FALREE 233 5
B, BEIXT B o — X HiE ETE S 12emD#55 DG
raphical scalelZ~ 7 A CHIZ 1T CEHI4 5 23,
KT 2 — Midweb TOZHEIRNTH 5728, 1-10
MO0 MO SFAET 5, T, BEEZRZRE L
TR ECTHY ., EAMN I EYELZEHT S
72O O—%HOEMIIZ OFHEE L, £D/E
MESICXVEIEZEREMET T2 EbBEEIND,
DI= A E OFAE TIXEA E EHMETIER. H
BEINEOVEEDOAET — X ZTIXA 2T L35,

(fiiy BRI~ DB fE)

AN

83



7 — NRERGIIE AN E RS L L, EADRE
BT 2ERENREGEND =D, [ ANExGRET
HAeEMET « ERRAFEICET A MRS 125D
x| W RE N LU RRE %2 5, BARMIC
L. RO E AR L2 CEL T 7 — K E
EHITEA L, 7 — FHRICHER 1 ~DIRE
W+ 52F v 7Ry 7 28T, AR INEZ
EEbo T RRIENRESINZbDET D, T
;&~bﬁ§ﬁ%ﬁﬁ%\ﬁ@%§%§ﬁé%ﬁf
éo

C. WFFehER
AWFZEHECTlE, BTN D 55 Fn44EE O e 5
B, TEFYHELEOREHARE SR EOFEEFHE
KOT RO OSHEEEO T T, 2EKARIA
PR S it it i K OV BRIB 3 1o 2 Wy B A7 B P ik
P, R ER. YEENEFBROER EOE
B, REBENEOAXLVEZT U r— &L, £+
DT r— N Tk, BEHRIEFRER TRZDOV I =
L— g v, QIREFHEBIEERS . O U, O
FHEER . OEEFICOBE L, S08IC LTI
M7EETHE #%E LTz, AR0OU—27a— RIZH
THREICEBNTH, EESE, RMHEB AE0 7T
Vr— F e R— R EED TWHERETH D,

D. £%

BET 77— FHBEHEEHOBEFRTHY, FET
XAHTF =R TN, KEOSHEETIZT 7 — N
KEMEL, MEFEELRC2ET v 77— Mk %
i+ D FETH D,

E. #5im

ZIVE T H RSN T RRIE P B2 31T DNA
SA-TLXZ W= U — 27 a— REFTOFERH SN T
W5, ULt s AR TIZERESF A ORRTE - Bk
BOERE A EOEBRRMERENRKE AR -T
BY . WO EEFDF £ HARDEFRHS~EH
THDIIRARETH D, HARTITAZ v 7R
W7 < IR R S B B O ¥R B b
FHHELTNDHRE, BiLWHBERE CERZZITL
TW B 23 7a < 7pun,

AE., BAAROEBRBEICBITAY—/ 00— ROH
REMENT L. BARRVUET LV A2#EET 52 LT, E
REZTDHEICE o UL, ERMEFEEICE -

T E TS HHDAX L AR KIBICHRIFETE 5,

R vTRE R EIRERIE 2 B4 2 — B2 b b e
2 TW5,

G. BFRRER
L

H. FRIBTEEFE D HEE - BREIRIL
(TEEZEZT,)
1. FFariuUS
2L
2. FEHHT R
L

3. ZF D,
L

84



B 3

FE%@ﬂ%ﬁn%ﬁ%A(ﬂhﬁﬁﬁﬁﬁ

WFFEE2E)

(R4t - o) WFZEHRTE &

TS RRIR A DR PR HIRESE &4 D WS

(23EA1012)

(O HHRREA, © QAR B AN 2 O SL357)> & 38 U1 7 USRI SR AR & K )

JeofdE KHE—
WHEH I =,

{2 Ripin,
KEFIEA, KAINE, e ki, $hkssm],

ERRACHENRS, AR, R R,
NEPERZ,  EIRT AT

MREEE

B L ONE o0

SRS RO BRI (IMRT) 2 & Lo mid B U FRIR IR O #illk CORUMAHI 28 2 512 H
720 Mk GRS A D W BREIR R (R B Lo R R BT D2
BT 25 Z MG L. iR AR T 5

A. BFEED

o AR ﬁ%%ﬁﬁ%@mﬂ%%aﬁmﬁfﬁmﬁ

BREEDOE R ZITHIHT=0 . WEERA X v 7
(E%%ﬁi%%%mﬁﬁ&% £) OREND,
(2 HIU C O B R ESR T pE O B 2 Fl i L, i
RO ZAT 9,

B. HrESE

AT T BN 7 v r— FOT — 4 B X
[ON=! Zliﬁ&%%}iﬂi%ié (JASTRO) O E ARG E A D D
DFRMTT — # 55 % FL\2, Hiulsk o i SR IB IR O Wy PR
WIEEFARRIZ L DR — F i (124 DY BT P T
THERR) Z1TV, M CoOEFEEZ R 2. R mT
i e T o7,

(PR ~DHELE)

20224F |2 F it L 7= 2 E O WPk A kg & L= T
r— FRE (ESEN AR v 2 —HF e R A
TEEDOFRERFH, KiBFEF2021-476) ,

FRER

B R OF —# (Fig. 1) Tlk., #REIFRBIC K
R AR O RFBUT RV . IMRT 2 & e ik
fﬁ%ﬁ%@@hﬁ%M%ﬁV//74>ﬁ%%ﬁj
LICHA AFER L 7577, 2019450 /5 T D JASTROKE
ERAEDOT — % (Fig. 2) Tk, HFRBIHHEE£0)3400
& B 2 D RKIEFL O S % T O IMRT 3 i 2R 139 % #8
Z TRV NEAED S IR SE R T O IMRT SE a1 &
@ﬁ;\mmmﬁ%®%MﬂA®ﬁM%ﬁw@ﬁ

D[,

20224FFE AT o To AR IE COWEEANT T > 47— b
A LR, ISR REICB W T, IMRTOZ
PRI L E 21T > TR WERR X105/ H 0 . +
DOWNERIL, BB IR AL IR - 25 R% mﬂﬂ
APLETRGE © 99%EER . M A3 N%ﬂﬁm : 4#@;:}41‘
%otom§:&®m%ﬁ%% EEHIT. 2B
Ao ThiEx., 1B A  o6iEk. AL ; 2ER T
%otoﬁ&wgﬁm%ﬁ%ﬁﬁﬁm@%ﬁmmﬁ
f%okoik\%ﬁﬁﬁﬁﬁﬁx%wkbf b
BRI AN & 72 5 IMRT A AT RE 2> D 3%

Kﬁbf\xﬁ%kﬁgbkm%ﬁ\ﬁﬁ$k$@

% & O Thlta%, AIRE & B L7 hia% X 45fta% C
&o%(ﬂﬁﬁm %D) WREMGECHARMEN T
OFEMEY [AH J&EKLKOE mmmﬁ%ﬁ@

HEZ L TV WHERIT40ER H VY . 9 B3Thax
EEB OB S e pRETHoT-,

80

A

w \ f \,j - \\ / \/\ / ‘ f/ f / \
| | I‘ |
1T Iu..II ||I |||.I|I

E?;sis RE

| | i ||:
Fig. 1 %BEEF'LR%"J@ﬁi%‘fﬁ/nﬁﬁﬁaxﬁ%&() IMRT &
EAEERSHREEDRBE S (BAFHET e-Stat 2020
ET—2LYUER)

&

\ J

ﬁﬂﬁ o g1 u[mm\
g 3
IMRTFERE ’ﬁi’?’ﬁi;?\ﬂ'(!l\lul

I 4
il I ||I||
B HEERTFHETSE
HEKS W lﬁfl:<)<

D. BE
I X B AR AR T R E < 2 & |

K s s A =
FRCIMRTEE Tl LV BAE & 72 B, IMRTSE O sk FE ik
1.0 ——tee 2010 IMRTREFER 1 & (5850
0.9 rahF Y ERE)
08 2011 IMRTRIER RN S (R
07 renFIYmEen)
;la 05 e 2012 IMRTRBERE SR 8 & (5E06
2 . FCEEER] =00
{g 0'4 2013 IMRTRBERE R P& (R0
" fEhF I R
03 e 2015 IMRTREREE SIS (358
0.2 rensd Y EEes)
0.1 . 2017 IMRTRSERG SR 8 & (5255
0.0 ICEEER] &0

=99  100-199 200-299 300-399 400499 500=

FREFMBEBESRE) 2019 IMRTSEIEREE SIS (308

rEAT Y M)
Fig. 2 2010 £h5 2019 EFETOHERIRE (£
BEH) RO IMRT EfEE|S (JASRTO BERED
FT—REYER)

SRR D B T O AT BN T, AN S
gk CORMBBENRF—L D &2 5, ERAR
JEIXIMRT Y & 2 351 D ER DO —>TH DN, MEMH

85



RIESE B D W B AT PR D 2 207 7 G
D—2>Th b, UL, HHHBHRERAHER T O
EERHEE LT, RIBITmANELHE LT &
TR TV TT 0 HEFE Ok NIHE I % SEhE
TETBLP, HBICOWVTIL, FREOHNEFEE
ICEDHEE~OBIMEIZL VB RbNTNDHE
B3 D, (WEREINEMBEBERY - 7r— K,
20224F JE R 28RS OB #BF9,. https://mhlw—grant
s. niph. go. jp/system/files/report_pdf/202208037
A-sonotal9. pdf.) . E£7=. /NEEMERIZB VT
oo B B EMRVMEM A H 0 . L0 BRI HG
MR IMARIOME D —2 B B x2NnD W
PRGN RIS E RS e T > o — b, 20224 FEARMFSE
HEER &R, https://mhlw—grants. niph. go. jp/
system/files/report_pdf/202208037A-sonota2l. pd
) o AHMEMRHIS M FRAE B O Fh (A H] OFREIZ DU
TIE, —EKLELL LD A X)L %2 H4 2 YR i ey
WS LB E 72 5,

Zof, R—KI—=FT 4 7 OBEREENT D,

- MU % OO Wy FE H AT B PR R 0O R

ML Tl EENOhERR DY BRI EL PR A A %
wﬁmﬁwfﬁﬁﬁ%%%%wﬁﬁ%@ifwé#
— ANLUN,

- SEMRELA O oA

WEIE N WO iiRR T, mRENARIA L T, X
Bligk e 7 7 LU ARBRENMNEREZIT> T
HEENH DI, AX v 7 RNEBEIC 5515t
Jir s WL TE TN —A B R b5,

- T O SR O ATERENE

RN % DFEER & 7o A 2 Uk oD SCHR IZ A0S
EHS 2 GIEORRI DAL, /ISR T, e
M ZRINER N D DR INZREINOLELTH D EEZD
NoD, Fio, mREERARIREEZTTHEAT S5,
YRR DAL o T NEHFEZT T, BHE TRKEE
BRI AR 2154845 L0 bR H 5 AEN
BRI AL RHIREELRICEM 32525, A
DFEEENRERN & FAREI D,

PUEDEEBEE 2, Be FI—F 4 v 7O L L
T, HERHR AR ORI A T B Bl o
FPRUE L, Hgh OB NEEEED . 7 — it
s & B L AR A AT\ MR 350 B BFE
O OIS IS SN T BIIE M D OF B
AEOTERTHIZEE LT,

BRI TR L TV D567 —< I3 T & B0 T
Ho,

« FERRFIZ 30T D bR ia et m o Fr i B A & b
R & D HE

REREBRICBTSER T 7 LA

s iAREIZ B 1 2 RN H s )

E. #a

BRSO RREE (IMRT) % 3 o = R BE AU R
TBIR ORI T ORRBHUAR 2 HEX DI H72 D | #illk T
TR L 2 10 O W B AT S P (R B R08
PRIBEAREEN ) D BECIEME BT DRI 2275
WHEE LD, HIRTHL) L T D R385 4 2

FRAE L. A OHEERTHICFIA, BItRE D IR 72

TENZOWTEHT L Z LR b5, 2T &
0 LHE T O R EE R R A TR A ) 2 (e it

%\%ﬁ@ﬁwwfhm%ﬂé:kﬁﬂ%k&é&
2D

G. WFFERR
L

H. S EERED HIFE - BRI
(TEEGT,)
1. FFarius
L
2. FEHHT 8K
7L
3. Zfh
2L

86


https://mhlw-grants.niph.go.jp/system/files/report_pdf/202208037A-sonota19.pdf
https://mhlw-grants.niph.go.jp/system/files/report_pdf/202208037A-sonota19.pdf
https://mhlw-grants.niph.go.jp/system/files/report_pdf/202208037A-sonota19.pdf
https://mhlw-grants.niph.go.jp/system/files/report_pdf/202208037A-sonota21.pdf
https://mhlw-grants.niph.go.jp/system/files/report_pdf/202208037A-sonota21.pdf
https://mhlw-grants.niph.go.jp/system/files/report_pdf/202208037A-sonota21.pdf

B 3

IR T BRI TR R B A (D5 AR SRHEE R S BT S 3E)
(R4t - 01H) WFZEHRTE &

TEHBRIRIE OTRBUABIIES ICE D458 (23EA1012)
(O RAREA - i - 1 PR AR IS & 2 HOR G IR AH O 5 )

e

Wroesy s e B

TR e UBURFAE O RRIE R B3
FALRFIREERERR R R %

MREE

TAENTI T D HE SRR OB T bz BRY L U, WA BRIA NSl % 5
M U2 IMRTICBE9 % SERERER 2 i 95, ANEIERER L, FEE24 LU EAFTE S % IMRT
FERifiay & HEELIL OB FTE T D IMRTRE i D~7 CEfiT 2, WF7EFEHRIC
TR ST SV T WFJESEES R A Emsh il H OB & i SRiapes T O 8 2 71
i L, R A SR aE Sl & BN T2 IMRT FE 6 O 22 M 2 GRS

A. BFEED

T IE R II N ATEIFR I B W CEE A E 4 -
THEY ., FRCHEEFRBIHIER (IMRT : Intensity
-Modulated Radiation Therapy) 23{FEH &L TV 5,
IMRTIX R AR DO TREE 2 i35 Z L1 L - T, 1EE

(SR LT D @R RS 2 rI RIS 28 TH Y |

JEPH O IEFE MR ~D X A= g/ NBICI 2 5 2 &
MTEX DL, —HFTEPEICET DERHMARHNIZ TV
SONOMENFET D, FRIT, BEFRIREICEAE
D EERN 24 SR T AU IMRT & i 95 Z & 23
TEF, BEHRIBRICHEIE D ERA W 22O R 3
WY 2 B IRt T Z E N TE Ly,

WEAEFE | ABFZEEE L E PN AT) 0 122 bR U B e e a1 1
BT A EERE LT 72, T Xk D L IERRB
FRIE PR OF A RIZI0%FEE TH Y o1k L
TWVD SRV WRTZ, — 07 TEl@ A e G
R L CEks IRt 2 TX vt
WD) VDI DN TIE65. 5% 28 TTE 51, TEBLLM
EWVWZIETE D) AL,

COFER A E 2. AEFEIL, IMRTE [EER
WHIE LA + o (RBHTEZEO-EMH) | TREI
T3 5 Z &N AIRER R IMAR OME A B & L,
FNEEFET AT ODOEITFER T o N 2 L{ER
EhE L7,

B. L

FIEEBRO 7 1 b 3 VRGeS E L ER O
W16 70 HEFEFRIC CTHEM L2, £ NIC5E O
YRR TR EE s 2 S0 L. SERESEBR O HEIZ O\ T
deam L72, 5, [Effia R E L CHFEERICHE
AT 2EHOREZ T L., EFmE A2 FIRE L
TR SNT=T — & OfENT FiEO KR % 50t L 7=,
£/, FEIEFERIEHT 5 AT LOB%E b RERE
1T CHEE L=,

C. WFFchsER

WEAE 5206 U 7= 12 FR A AR a G B9 2 BN
EREHE IO W TR bz FEha L=, Fi=. #i-
IIARFEEZR LA ELEEZROT 7 T4 % Tl
W, ARRFIEIL. FEEIE24 DL EDSETE T 5 IMRTSE
Mk CLPEMiER) & FEIE14 O A ETE T 5 IMRT

R I fn ek FEHEER) D7 TEMT 5, SR
TP A— ) R X DA CE S, FATCH
BHECHEERIEZ AL TH D ), FEIEFERRRZIT,
SR F 75 5y C e U 7= BRPR 1 ot & R 5T il FH CT {4
AR 7o —RLTH BV, ZEFIZE
UNTIEIMRT (Arm=1) | R MERX 1233V TIZIMRT (Arm-
2) & REIE SRt IR ARRR 5% (3DCRT) , Arm=3) DR
FHEZSRL Wb AT AT — 2% T v 7Fa—R
T 5, LDk, FEIEIL MR OB &2 T DX
Bk OER 4 NEFECL B o — L, IR iax 2~
4 — KRRy 7 E3n5, #FlLEa—%2% ) R
LR IMRTIEE ) (Arm—4) 2 EHE L. FEWeb
AT HNZT v a— KT 5, e SN2 4AREOIRER
BB T, BFZEES R 2 iR il D’ & TR R ]
DB =TT 5, T2, BINFIIILEFHELZ LH
THIZOOEEREEHLANLTH L H, ARFEIEHE
BRiX17 — N2l ETHKR TITHHDTH D,
BE, ARFEZFEFEBRO 7 v b 2 VI IAFZE 5 R sk
DM ZERICCEETTH D, WEETALIFEIC
ARIFEFEBRZ AT HTETH D,

G. HrFEHE

1. FmXCHERK

Saito, M, Tamamoto, T, Kawashiro, S, et al. Cu
rrent status of remote radiotherapy treatment
planning in Japan: findings from a national su
rvey. J Radiat Res. 2024; 65(1): 127-35.

H. FHMEEFHE DR - BRI
(TEZGT,)
1. %rarEus
L
2. EHBrEBE
7L
3. ZDfth,
L

87



20

EHHHAEL HHSFE BRI
20234321 H(R) 17:30~2000

(5 EFRRE]
FEERRREE - RS A R E

EHRB AR PRRTFE. SHOFE

- EBNE

- MEASIELHER L, WAORWDES THE
T WEKERBERRICRML, FEFHSD.

CRXILCRETE

CSERDFE
Y4B or

- REME R

EERRSUT,

AL
- REERIE, BESTERR. PRITRET 5 UASTRO or BIES).

1 2
DIEE DR E &
UREW: MRTEAREEANEI%+ c CEMANERDRERA) [TRSIRE
T SCEATRRIEMORE
____________1_h
' '
3 4
FAERROT-HDOMEHRMETIL Jt%ﬁo)tﬂk% (REMOTE—lMRT trlal)
EHER ARKE s
rmmeg RS  X) RBEEMRTRR I - Y) ma’i‘i‘“ii’i’i?‘fﬁi‘fiﬂik".&”ﬁ(‘;ﬂ%ﬁuﬁ,’n‘z’w””‘“"‘”"“‘”‘J““‘J"”” =
SABEE BT >
2B LLE 6 RBE (27 < to- 0
BRIENEHS 1AL BREIIRGEI  1BHE w4 X:‘ntuwmﬁnr:lﬂwr
REEEE 185 AEERE : 1BHE oM ol
P REIER [EERELE-WRAEAE]
(REMOTE- MRTtrlaI) %iﬁﬁ'%; - s
5 6

70—F—r(REMOTE-IMRT trial)

7 8
RRE AR EOFME B (FR5EE)
HIEERBRDFMIL—IL ()
 REERBROIA LA
- BREHOERNET &, SIFHLTERHEERET S,
&V, SuasuREAn. GR7E. B
PrT— =)
UZnacen T e | o) s P wa romy) om
| m —n —n tg. e
anms ™ — i | i
[ = L PO o = [ |
9 10

88



21

Jourmal of Rodition Resach Vo, 65 o1, 2024, pp. 127135
tps://doi org/ 10,1093 jre/rrad08s
e e Peiheston, 5 Nemebe 2023

[ Journal of
Radiation

Research [} ©XFoR0

Current status of remote radiotherapy treatment
planning in Japan: findings from a national survey'

Masahide Saito!"*, Tetsuro Tamamoto?, Shohei Kawashiro®, Rei Umezawa*,
Masaki Matsuda', Naoki Tohyama®, Yoshiyuki Katsuta*, Takayuki Kanai®,
Hikaru Nemoto' and Hiroshi Onishi'

1110 Shimokato, Ch Jopan
E " 521 Japan
g 222 s N Vg Ymagaa 903585 g
“ 8574 Japan
3,117 Toposuna,

i, G, Catb2610024

. ding ot Universty of Yamanash, 111

o St g 646

Faxc 515

744 Emal mumﬂ@mmmmw

[T o)

ABSTRACT

The pur

) in Ja
hrough s atonwide questonnaie ey The sarvey vas conducted between 29 5 une and 4 Avgust 2023, 34

Fuclities in Japan that were equippe:

telework and the i

Jination to implement RRTPS in the respondent’s facilit. The survey analyzed the utlization

of the RRTP system

(i) wtlzation as 3

(i)

(st

fuclity. Th

faciltes) were implementing RRTP. 13 served as supportive facilties, 23 as treatment facilities 17 as teleworkers

outside of the facilty and $ as teleworkers within the facilty
70-50%.

terms of system usage between supportive and

external

ke (
‘The survey showed that RRTP utlzation

.
38.8%) rep y RT]
Japan i sl mited, it a sgnfiant number of s unfamilas

P and inancial

funds of economical compensation.

Keyword

INTRODUCTION
i h 1 spatial distrby

tion of

issues, s deemed 3
valuable tool [ 1. o thi

vacation time,toprovide efficient and safe radiotherapy. To tacklethese
XTP)

hand, from a microscopic perspective that focuses on each facilty,

treatment planning, tha are conducted under the careful supervision

of each staff member assumes criical importance, s does addressing
the shortage of temporary personnel stemming from factors such as

[1]. For example in Japan, although RRTP for emergency is llowed

128 . MSaitoetal

oncologst (RO) it at et § yearsofexerince i n nstutionsl
equirement forthe RRTP [2],
e o

nducting the sur
“The survey was caried out between 29 June and 4 August 2022, at
834 Rt

clocking at roughly 500 Mbps via an internet service provider, Fur
themos the e ofthe syt b been extnded to 4 vty of

For
the scope of the survey, 3 team of researchers curated each techni-
eal question with a focus on the utilization of RRTP across fciltes

4 tclwork). Respondents were ssked o amsr only i relation to
the technology thy use. The surey also extended to al fucliies,

Iy, seeb-based g
[4,5]

novel semote spprosches, such as cloud-based peer review systems,
have been adopted by healthcare fcilites and regions [6].
Moreover, due to the recent spread of Covid-19 virus, there have

even those not ©
Pand
the abstacls to its implementation. To maximize the response e,
the survey was designed to allow  representative from each failty

Thel

merentons for it thepypocses 7, whih nde the
process for volume delincation, treatment

o participate, 'g not just ROs but anyone phy
[MP], T,

A Google form was utilized to administer the questionnaire, which

cation. Morcove, it has been proposed tha clinical physicsts i
entirely carry out emote plan reviews and QA processes, especialy
during pandemic situaions, for the medical physics department [5,
9].In fact,there have been severa reports of the effectve utlzation
of remote technology in the USA, Ching, Denmark and Iran during
the Covid-19 pandemic [9-13). In Japan, it has been reported that
the Gork 19 pdenic e vk s n b,
a5 decrease i the number of

items are outlined in Supplemental Document 1

RESULTS
“The survey response rate yielded S8.4% (457 facltes responded).
“Table 1 demonstrtes the survey outcome across al acltes. Among.
the faciltes that responded, 10% (51 faciltes) were implementing
RRTRwith 1

[14]. RRTP.

173 of the facilty and $ as teleworkers within

tive under these circumstances; howevr, the status of its adoption
remained uncertain and called for further nvestigtion.

In Japan, RRTP was first implemented in the early 20005 [15],
Furthe e 2018, r

has been covered by insurance [2]. However, a comprehensive sur-
vey of the actual utlzation of RRTP across Japan has not yet been
conducted. On the contrary no such survey on the RRTP has been
conducted worldwide to date. Therefre, the purpose of this study.
was o investigat the satus of RRTP in Japan through  nationwide
questionnaire survey.

MATERIALS AND METHODS
Definition of RRTP

types: i) utlzation as a supportiv facilty, (i) uiization as a treat-
‘ment failty, (i) tilzation s a teleworker outside ofth failty and

the facility. Regarding the usefulness of RRTP, 65.5% ofthe facitis,
including those responding Yes and Moderately Yes, considered it a
valuable tool to enhance the number of high-precision radiotherapy
patients. Moreover, 37% of the faciltes, comprising those that have

Conmersely,asub-

with RRTP implementation.
Table 2 presents the survey resuls pertaining to supportive and
treatment fcilties. Regarding system usage, 70-80% of the partici-

nal orkers. The most frequently employed procedures were contour-
Ho

In relation to supporive failtes, 38% of them were lnked t
soltary treatment faciity, while the others were linked to muliple
treatment facilities, More than half of the fciltes did not receive

type was scrutinized. First,utlization as asupportive faclity (Type 1)

s for tment i, oughly il of the cployed R

- plete staf Type
2) refers to cases where the failty is employed for the purpose of

over,third arty output evaluaion organizations conducted uulpul
dose surveys [16, 17) at 74% of the fciites to ensure the quality of
radiotherspy. This s an essentil requirement for sfe irradiation at

radiotherapy, whereinthere s a scarciy of ROs and il personnel.
The prevailing assumption i that such hospitls typically lack a full-

bl shows the resl for s o of e Gty
and within the facilty. The primary application of the

e he eficieny of RO (4 and 0%, rspectely). Subre

(Type 3 e tocase i which RRTP . peronalyperformed ot gueny tere wer sncements bseved i he work f P and
0 c

sidethefcilty (o5, a home or othes). inaly,

b

Table 1. Survey results for all facilties

Conversely,

Remote radiotherapy treatment planning n Japan + 129

Contents )
Survey facltes 834 (100%)
Responding fclties 487 (58%)
Occupation (n=457)
Radiaton oncologist 306 (63%)
Medical physicst 3(7%)
Radiotherapy technologit 146 (30%)
Other 2(0%)
Whether RICTP has sheady been implemented (¥es) (1= 487) S1(10%)
(@) Utlzation as a supportive cily (duplicate possible) 13.(3%)
(b) Usilzation s trestment acilty (duplicate possible) 23(5%)
17(3%)
(@) Ui (%)
raditherapy patients st your instituton? (1= 437)
Yes 124(255%)
Moderate yes 195 (40.0%)
Moderateno 105 (21.6%)
No 6 (129%)
Aceyou considering implementing RRTP inthefture? (n
Aleady implemented or planning t implement S8 (119%)
Noplans,but would ke to 122 (25.1%)
Not necessary 118 (262%)
Unfamiliar 189 (38.8%)

RRTD - rmote rudiotherspy estment lnning

the faclity it appeared to be primarily employed for contouring of

ol
ning systems that are connected to the trestment fcility. Moreover,
the system must be linked from the treatment planning room to

had been developed for half of the teleworkers outside the failty.
For teleworkers, trends concerning the means of obtaining patient
information, securing patient consent fo the use of RRTPs.

I

Table 4 presents

i trestment planning system utilized for RRTP, as executed by
5 i vttt it planning systems (Pinncle,
Monaco, RayStation, Eclpse, Precision, MuliPlan,

were similsr in Table 5.
RO accounted for > 80% of the occupations using RRTP, while MPs
accounted for >40%.In terms of where RRTPs were used, 825 were

home and $3% at d the

iPlan, Elements, XiO and Oncentra) were used for arious purposes
Note that, as of writing all treatment planning systems investgated
in this study were approved medical devices. However, the remote

d the

facilty, 40% utlized RRTP in the examination room, while another
In add ‘

did not implement time and attendance management. Furthermore,

ultimate responsibility rested with each facility rather than with the
manufacturer

tools and attendsnce management among supportive and tratment

Table 7 shows the potential factors preventing the implementation

choice. In descending order, the most common ressons were
installton cost (73%), sccuriy aspect (67%), maintenance cost
)

litie. S halfof both sup-

portive and treatment faclities. About 30% of the facilities indicated

pital information systems. In >60% of th faciities, patient consent

for the use of RRTPs had not been obtsined. Telephone and e-mail

were the communiction tools used by >70% of the respondens. In
R

(34%), medical information department decisions (19%), lack of
support faciltes (19%) and wnsble to ascertain need for support
(11%)

DISCUSSION
paired with a RTT. ROwitha  Although [18-20]
it of e dogoe o plimts i o gy

‘nonspecialst doctor,and then by a RO with a MP. In addition, >80%

thermore, more than halfofthe faciltes had no compensation.

d 113, 21], there are
fow repors o he e o dealed e rditheay frsment
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Table 2.
Supportiv fclty Trestment clty
s 23)
Ussge (duplicste possble)
Emergencies 11 (s5%) 15(78%)
Asovertoe work for exernalworkers 11 (85%) 16 (70%)
Confrmtion of need for replanning 6(46%) 7(30%)
Confirmtion ofrstment lans fo nonspecialist doctors 7 (545%) 3(13%)
waQc 2(15%) 1%)
Process (duplicate possble)
Ealuation nd confirmation ofdose disrbution 12(92%) 20(87%)
Contouring (normal organs) 10(77%) 19(83%)
Contouring (trget volume) 11 (85%) 15(78%)
Beam seting (SDCRT or IMKT) 11 (s55%) 20(87%)
Dose caleulation (SDCRT or IMT) 11 (85%) 20(87%)
Optimszation (IMRT) 2(15%) 10 (43%)
vac 2(15%) 1(a%)
Reseaech 0(0%) 1(a%)
Questions sbout supportive aclty
Nomber of connected trestment fcilty acity: 5 (38%)
2 faily: § (38%)
Sacity: 1 (5%)
Afaclity: 1 (3%)
Sfaclty: 1 (8%)
Reward for RTP No compensation: 7 (54%)

Hourly compensation for planners: 3 (23%)
Remuneration per number of casesfor planners:2 (15%)
‘Compenstion per number of cases for support acltes: 1 (%)

Questions about treatment aclity
Pecentoge o emotetestment plasingucd for all ptients

“The output dose of inear sccelerators was evaluated by athird
party (Yes)

59211 (48%)
5-25%:7 (30%)
26-50%:2 (9%)
S175%:2 (9%)
75%<:1 (4%)

17 (74%)

e
phnning

planning (RRTP) or surveys on their actual utiization. This ines-
Japan

ntensty modubted rdiotherpy, SDCKT, 30 conformal radotherspy, QA

in the quality of treatment among different faclities [22]. The
RRTP

into four categories of RRTP.
Iniially,

»
s the sanddion of rsment gty on 3 omde

e e ith he s ofhe ity ot ppor
o I

InJapan, ROs and MPs

from such large hospitals occasionally go to work in smal hospitals
and clinics as trestment fciltes to provide support, RRTP may
atilized when work that cannot be completed during an outpatient
shift s brought back to the support faciiy to perform the task or
when support s provided from vithin the support facilty in an
emergency o other situstion. Additionally, the resuls exhibited
that RRTP was employed for the assessment of the treatment plans
. by inexperienced staff at treatment facilies. A survey of

ile7, ompenston,hos o e +nd sty sy shold be
carefully negotisted among facilitis before use.
Next, we facus on s wse as telework, The telework outside of

the
ity for some resson (e on pantal lesve businss teip, COVID.
19 s, ) and ot et e et iy

ssibe locations of use RRTP inclade home
{520 s (13 Wi md s h oty s

qualty indicators for radiotherapy in Japan has revealed variations
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Table 3. §
(=17)
Usage (duplicate possible)
Tombunc bmliey 00 7(41%) 4(30%)
o enhance the effciency of MPs 4(24%) 2(40%)
Mo Coit 19 pandemic 3018 120%)
“To support shorter working hours 308%) 0(0%)
“To provide work opportunites during maternity/paterityleave 1(6%) 0(0%)
Others 424%) 0(0%)
Process (duplicate possible)
Evaluaion and confrmation of dose disteibution 14 (52%) 4(50%)
Contouring (normal organs) 11 (65%) 5 (100%)
Contouring (target volume) 12(71%) 3(60%)
Beam seting (SDCKT or IMRT) 12(71%) 120%)
Dose clcultion (3DCRT or IVRT) 12(71%) 1(20%)
Optimization (IMRT) 9(53%) 5 (100%)
arac $09%) 1(20%)
Research 0(0%) 1(20%)
ikt ekt = c
plnning.
Table 4.
(1=13) the fcilty ety
(n=17) (=5)
Pinnacle 5(38%) 6(26%) 2(12%) 0(0%)
Monaco 4(31%) 6 (26 1(%) 3(s0%)
RayStation 3030 5 (22 3(18%) 1(20%)
2(15%) 3(13%) 11 (65%) 1(20%)
Precision 2(15%) 0(0%) 1(6%) 0(0%)
Planning Station 0(0%) 2(9%) 0(0%) 1(20%)
MaliPlan 1(3%) 16%) 1(6%) 1(20%)
Plan 0(0%) 0(0%) 1(6%) 0(0%)
Elements 0(0%) 0(0%) 1(6%) (0%)
X0 1(8%) 4(17%) 0(0%) 0(0%)
Oncentra 0(0%) 0(0%) 1(6%) 0(0%)

proposed that quality conteol services for medical physics can be
Furth

from outside the treatment planning room, which may be cfectve in
ciency and C

coworkers,
Inthe field of medicine, the implementation of

technology has

COVID-19 pandemic has generated numerous recommendations to
reduce contact between patients and staf including the promotion
of RRTI

expedited, particulrly doring the Covid-19 pandenmic [24] Spect-
icaly the spplicaton of this technology has been wellstabished

by making telemedicine and
4-32) 3

(3] C

in the dicipine of pathlogy [25]. Additnaly remate dignostc

Although

radiotherapy cannot be wholly conducted in a remote manner due  of tervention [33],
R

0 the need for the physician to physically evaluate the patient and
pecform irradiation. faceto-face, certain digialized tasks such. as

egarding wreatment planning, it is feasible to execute all the

treatment planning can be executed remotely. It has also been either inerfaclity or through telework. Some failtes have already

132 - MSaitoetal

Tables.
facilities
Factors Answers Supportive fciy  Trestment fciity
(=13 (n=23)
Securty guidelines for RRTPatthefclity  Avalable 7(54%) 10(45%)
Notavilable 6(46%) 12(55%)
4(1%) 4(18%)
treatment fciles Providing the necessary information with 1(8%) 3(14%)
anonymization
Providing the necessary information without 2 (15%) 4(18%)
anonymization
Notprovided 2(15%) 8(36%)
Others 4(31%) 3(14%)
3(13%)
Explined (without wrtten consent) 2(9%)
Notexplned 15 (65%)
Unknown 3(13%)
Communication toolsbetween facilies Teephone 19 (53%)
(duplicae possible) mail 18(78%)
‘Web conference system 8(35%)
Business chat tool 0(0%)
ax 1(4%)
Notused 0(0%)
Combination o contact when using RRTP  RO-RTT 10 (43%)
; 2(9%)
(duplicae possibl RO-MP 6(26%)
RO-1 4(17%)
Nonspecialstdoctor-RTT 0(0%)
Nonspecialstdoctor-nonspecialist doctor 0(0%)
Nonspecialstdoctor-MP 0(0%)
MP-RTT 0(0%)
RIT-nonspecialistdoctor 0(0%)
RIT-RIT 0(0%)
RIT-RO 3(13%)
MP-MP 2(9%)
Attendance management Reglarly 3(13%)
Each time of use 1(4%)
Notconducted 19 (83%)
Revard for RRTP. Compenstion fo the planner (per hour) 2(9%)
Compensation for the planner (per case) 1(8%)
Compensation for the support fcity (percase) 0(0%)
compensation 7( 17(74%)
Unknown 3(13%)
In i sce

demonstrated the successful uiization ddi
h

system are recepive to its introduction. It is therefore imperative to
generate additional evidence to support these faciitie, even though

bave mentioned the balance of online and onsite plasning,

b o of i (~4¥) o
the of R

security is 3 slen s for teewrk, it s ncumbent o e
o sl imlemsntations of his chnlogy and i
compeense gl o i (3435

o th bt o o kg, i s the it sty t st
various sspects of RRTP in Jspan. Based on our findings, we pro-

with anfamiliar when querid sbovt
o

radiotherapy:

89
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Table .
Factors Answers Teleworker outsde of Teleworker within
the facility (n=17) _ the aciliy
Security guideines for RRTPatthe faciliy  Available 9(s3%) 0(0%)
Notavailible 8(47%) 5 (100%)
6(35%)
treatment facilites Providing the necessary information vwith 308%)
anonymization
Providing the necessary information without 1 (65%)

snonymization

Others

Explained (without writtn consent)

Notexplaned
Unknown
‘Communication tools et facltes Telephone
(duplicate possibe) E-mail
Web conference system
Businesschat tool
Notused
Occupations that use RRTP (duplicate RO 4(80%)
possible) Nonspecilstdoctor 1(20%)
MP 3(60%)
RIT 0(0x) 2 40%)
Locations that use RRTP (duplcste possble)  Home 14.82%)
Examination room (n hospital) 2(40%)
individual desk (in hosptal) 2(40%)
Others (out of hospital) 1(71%)
Others (in hospital) 1(20%)
Atendance mansgement egularly 3018%)
Each time of use 1(6%)
Not conducted 13.(76%)
Revard for RRIP. Compenstion fo the planner (per hour) 1(6%)
Compenstion fo the panner (per case) 2(13%)
Compenstontohe ppon ity per ) 0(0%)
Nocompes 13(81%)
Unknows 0(0%)
wrT = Medil
. 96),the
, which gave an accept

 To ulize remte techigues to enhance staffng efcincy and reform

mandatory:

able e oferor of 339%. Thereor,the data were considered

and cach instituton evels

Furth

esponses

© «
were ot obiained by randorsllocation, esponse bis wes possble
due to staff suffciency at each faciity, regional characteristics, ctc
Fourth,

There were some limitations in this study. Frst,the limitation of
d

of patient info did lore specific

their
robustnes. Therefore additional research is required in the future

o rates of RRTP before and afer the COVID- 19 pandemic was not
examined. Third, o be all mailing

the status of RRTP, future investigations should focus on exploring
D

134 . MSaitoetal

‘Table 7. Potential factors preventing the implementation
of RRTP

Factors 87
Instllation cost 354 (73%)
Security spect 328 (67%)
Maintenance cost 301 (62%)
Unnoporsiilty 200 (41%)
Network communicaton speed 164 (34%)
Medlm! fomtondpit o 91(19%)
72 (15%)
Uil oot support s6.11%)
i the future.
CONCLUSION
T sy s he ipleettion of R, s he
st reveltion of the factual adoption of RRTP in Japan. Roughly

1% o s i o opopet e oo ot B

e to it

due to various challenges that needed to be sddressed pr
implementstion and econormic compensation.
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acility System (LDR+HDR)
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[yammar 54,179,306 1,095.7 LM 13,544,827 5,417,931

Total population of FARO (3,995,203,803) is 50.3% of world population (7,951,149,550).
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