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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
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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,
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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
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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
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‘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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