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Yutaka Ando

At;stfaci e

A system that can manage patient treatment schedules, treatment plans, treatment delivery,
treatment summaries, and results is inevitable. An oncology information system (OIS) can
be used to manage these data. This OIS will encompass the information exchange between
radiation therapy departments and the overall healthcare enterprise. Particle therapy depart-
ments utilize many information systems. For medical safety purposes. patient demographic
information and treatment data should be shared among these systems. The OIS must be
connected with other hospital information systems (HISs, e.g., electronic medical records).
All HISs should share radiation treatment information. This information may be transmitted
transparently by each device. Evaluating and improving the quality of radiation therapy
requires complete information on cancer stage and treatment results. Hospital-based regis-
tries are a key tool. The development of information systems requires standardization for
rapid development and ease of integration. Standardization also facilitates preparation and
reduces the test time. For standardization there are some standards (such as Digital Imaging
and Communications in Medicine-Radiotherapy (DICOM-RT') and Integrating the Healthcare
Enterprise (IHE)). By using these standards we can easily share the patient data. And this
interoperability will lead to improved medical safety and professional effectiveness.

Keywords;
DICOM-RT e IHE e Interoperability « Standardization of data

- - ——-  ery, reatment summaries, and results; an oncology information
13.1 Scope of an Oncology Information system (OIS) [1-3] can be used to manage these data.
System Radiotherapy departments also need to communicate with

other systems such as the hospital information system (HIS)

For particle therapy, hospitals need a system that can manage and the picture archiving and communication systems (PACS).
patient treatment schedules, treatment plans, treatment deliv- The OIS is a tool that can be used to manage patient infor-
mation, treatment information, and treatment delivery infor-
mation in a radiation therapy department. The development

Y. Ando (&) of an OIS is inevitable for the safety and efficiency of parti-
Research Center Hospital for Charged Particle Therapy, National

Institute of Radiological Sciences, 4-9-1. Anagawa, Inage, Chiba ola therapy. This OIS_ Wﬂl EnpOmpAss the iAformaticn
238-8555, Japan exchange between radiation therapy departments and the
e-mail: ando_y @nirs.go.jp overall healthcare enterprise. The OIS comprises systems
H. Tsujii et al. (eds.). Carbon-lon Radiotherapy: Principles. Practices. and Treatment Planning, 113

DOI 10.1007/978-4-431-54457-9_13. © Springer Japan 2014
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Fig.13.1 Scope of an OIS and
radiation therapy workflow. HL7.
Health Level 7 [4]; UPS, Unified
Worklist and Procedure Step [5];
HIS, Hospital Information ;
System -

(HiS)

for order entry. treatment management, treatment delivery,
verification, and treatment results as well as data archiving;
thus, it manages the entire scope of the radiation therapy
workflow (Fig. 13.1). First, the initial radiotherapy order is
issued by the HIS; this order is then transferred to the treat-
ment management system (TMS). The order is processed in
the TMS and computed tomography (CT) simulation is per-
formed. Next, the treatment plan is developed using the treat-
ment planning system (TPS) and approved by the radiation
oncologist. Treatments are delivered according to this sched-
ule, and each delivery is verified by the oncologist. Finally,
when treatment is complete, the radiation oncologist creates
the treatment summary. The OIS can handle all data related
to radiation therapy and managing treatment status.

13.2 Interoperability

Information systems do not function independently. All sys-
tems should be interconnected and work in close coopera-
tion. When linking to other systems, many department
systems (e.g.. the TPS, treatment delivery system, and treat-
ment management system) require proprietary protocols and
connection methods. These proprietary structures restrict
selection and lead to high cost and huge effort during system
upgrades and/or replacement.

Figure 13.1 illustrates the interoperability of the OIS.
Patient demographic data should be exchanged between
the HIS and the TMS by using the Health Level 7 (HL7)
standard [4]. Worklists and the progression of radiotherapy

; Therapy Order

PET/MRI . | worklist

Oncology Information System

| Treatment

| Summary by
Radiation

Treatment
Delivery

Treatment |
Planning i
ystem (TPS)

orders should be transmitted in Digital Imaging and
Communications in Medicine (DICOM) Unified Worklist
and Procedure Step (UPS) [5] format. Radiation therapy
dose calculation push workflow and radiation therapy puli
workflow are explained in the UPS document. Treatment
planning information should be stored in DICOM radio-
therapy (DICOM-RT) object format and communicated
using DICOM transfer protocols.

Interoperability also supports medical safety and opera-
tional efficiency. Particle therapy departments utilize many
information systems. For medical safety purposes, patient
demographic information and treatment data should be
shared among these systems.

13.2.1 Electronic Medical Records, Electronic
Healthcare Records, and Personal
Health Records

The OIS must be connected with other HISs (such as elec-
tronic medical records (EMR) [6, 7]. electronic healthcare
records (EHR) [8, 9], and personal health records (PHR) [10.
11]) and communicate with data on basic patient informa-
tion. treatment information. medical practices, and treatment
results. All HISs should share radiation treatment informa-
tion. This information may be transmitted transparently by
each device. We have to consider the method and functional-
ity of this cooperation. As the de facto standard, the HL7
format should be used for electronic data transfer between
the EMR. EHR. and PHR and the OIS.
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Fig.13.2 Clinical daiabase: the clinical database is connected to the HIS and TMS and processes patient and treatment data including results and
follow-up information. The patient list and survival curves are also generated

13.2.2 Clinical Database

When particle therapy proceeds in a clinical trial, data analysis
is very important. The OIS will include functions to summa-
rize and analyze results. Treatment data processed in the
EMR, TPS, and TMS will be stored in the clinical database
and analyzed by calculating survival curves. The HIS and
TMS are connected to the clinical database that generates
patient lists specified by treatment protocols and calculates
survival ratios. Figure 13.2 shows the relationship between
the HIS, TMS, and clinical database.

13.3 Treatment Summary and Radiation
Oncology Registry

When radiation therapy is completed. radiation oncologists
evaluate treatment results and follow up with patients.
Therefore, the OIS needs to store clinical data, treatment
plans. delivery dosages, radiation effects, and side effects to
facilitate comprehensive treatment evaluation. These treat-
ment data should be carefully maintained and summarized
within a clinical database system.

Evaluating and improving the quality of radiation therapy
requires complete information on cancer stage and treatment
results. Hospital-based registries are a key tool. To determine
the completeness of registry data, a nationwide cancer data-
base is expected [12, 13]. The National Radiation Oncology

Registry (NROR) [14] pilot program was presented as the
basis for the creation of a nationwide electronic registry in
the USA. This will be supported by an innovative informa-
tion technology infrastructure that will maximize efficiency
through the automated collection and electronic transfer of
data. The NROR is supported by the Radiation Oncology
Institute and the American Society of Radiation Oncology
(ASTRO). Similar nationwide registries have also been
planned and established in other countries. The automated
collection and electronic transfer of data is a key issue to
reduce physician workload and maximize efficiency. In
Japan, the Japanese Society for Therapeutic Radiology and
Oncology (JASTRO) [15] is planning to develop a similar
radiation oncology database.

This registry should be developed with the careful selec-
tion of items. The items registered in the database should be
standardized and anonymized to protect patient privacy.
Moreover. security must be considered when determining
the method to link patient data between the registry and hos-
pital identification numbers.

13.4 Standardization
In a radiation oncology system. multiple devices and subsys-
tems are connected to each other. The transfer of information
depends upon the coordination between devices. Further, the
development of information systems requires standardization
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forrapid development and ease of integration. Standardization
also facilitates preparation and reduces the test time. When
standardized devices are used, it is much simpler to replace
systems as needed and create request for proposal (RFP)
documents.
There are several arguments in favor of standardization:
e Easy creation of RFP documents
e Shortening of preparation and test times for systems
integration
e Simple replacement by standardized systems
e Increased connectivity between the HIS, PACS, and
departmental systems

13.4.1 DICOM-RT

DICOM [16, 17] is widely used in the field of medical imag-
ing and has been extended for use in various subspecialties;
DICOM-RT [18, 19] was created for use with radiation ther-
apy. DICOM-RT objects consist of radiotherapy (RT) images
(digitally reconstructed radiographs, portal images, and sim-
ulation images), RT doses (dose matrix, dose points, iso-
doses, and dose-volume histograms). RT structure sets
(VOIs, dose reference points. and observations/characteriza-
tions), RT plans (external and brachytherapy plans, tolerance
tables. fractionation, schemes, and patient setup), RT treat-
ment records (beam and brachytherapy session/summary
recording information), and RT treatment summary records.
DICOM-RT was originally designed for photon radiotherapy
but was adopted for particle therapy by Radiotherapy
Extensions for Ion Therapy [20].

13.4.2 Integrating the Healthcare Enterprise

Integrating the Healthcare Enterprise (IHE) [21, 22] is a
project which initiates to improve the cooperation of medical
information systems such as the HIS, PACS, TPS, and TMS.
The IHE is not a simple standard but also a guideline which
defines workflows and usages of established standards
(DICOM and HL7). The document architecture of IHE con-
sists of several Technical Frameworks which contain many
Integration Profiles. These profiles then describe use cases,
actors, and transactions. Figure 13.3 illustrates the relation-
ship between the HL7, DICOM, and [HE definition.

13.4.2.1 Radiotherapy Planning Workflow

The radiotherapy domain of IHE defines a radiotherapy plan-
ning workflow called Basic Radiation Therapy Objects
(BRTO) [23]. The BRTO involves the flow of DICOM
images and treatment planning data from CT scanners
through dose display for 3D conformal external beam radia-
tion therapy. This first integration profile emphasizes reduc-
ing ambiguity and facilitating basic interoperability in the
exchange of DICOM-RT objects. This profile is formally
known as Normal Treatment Planning—Simple. The BRTO
profile is applicable to particle therapy.

13.4.2.2 Radiotherapy Schedule Integration

This integration profile involves the exchange of schedule,
order, and results information between the HIS and TMS.
The emphasis of this profile is improving schedule and pro-
cedure coordination between the radiation oncology depart-
ment and the rest of the clinical enterprise. These transactions
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involve both workflow and the intent of radiation. This work-
flow is referred to as Enterprise Schedule Integration [24] by
the IHE radiation oncology domain.

13.5 Conclusion

An information system for carbon ion radiotherapy is
inevitable. This OIS should include all systems related to
the provision and management of carbon ion therapy such
as systems for order entry, treatment management, treat-
ment planning, treatment delivery, treatment verification,
treatment summary, and data archiving. Moreover, data on
patient demographics, treatment planning, executed treat-
ments, and results should be shared among these systems.
Standardization of the data format and transmission proto-
cols is also necessary for efficient data sharing. This interop-
erability will lead to improved medical safety and
professional effectiveness.
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Abstract

Japanese government party has been promoting the integrated tax and social security reform. As one
of the main constituents of the reform, the "My Number Bill' has been passed by the Diet, which sets
up a new national ID system for tax and social security. In addition, a specific stature has been debated
to make a new separate ID used in the healthcare field. In this paper we present a way of utilizing the
new national ID for pragmaric system implementation protecting individually identifiable information.

e also discuss the issuable points in the introduction of a new healthcare ID and the realization per-
sonal health care management covering the whole life through a wide range run ar the narional level.

Keywords: national 1D, healthcare ID, personal healtheare record

lEU &I

B, WALz i"’b@,z;ﬂ‘f;

ZZPERE BRI S BT R R ‘r&é Z LA l’i::' fi
FCRBH T o Te2, L L, BASHIIRZ R L

PR EBHHLEO T T ol oo TR B 2

WAIH AL E N TR T, e ORENFRIEE

ﬁéﬂ@ﬁ‘/m%ﬂ&s@ Tz AT HERNET
AP Pl B AU T AR T o DB e e b

I e

XA IO ENT VLD, ZHOME, BED

T HUDS R AR AT )
RS LRSS s ha ok

%‘;W) UCTO A4 Lo oo sifi -
HERERI R0 B BRI i 2 B S R~
P, AR D S T A ST I I
DEERIR S

"?‘6’)4: b‘M IR o iR n o b

EARS AT o RIS AR TR A 0 AR
effl%l&&&%@ ZOEAH BHRTIE, KAOR

ZR2013 95 241

D13 10 130 H

HAMNARS -

Fg
A%

TR Ze R L S B 58 7 S B Y SR AR e BB R I
WAL - BRNAWH R TH L V25,

ZAUIH LT, FEAL AT AR AR IRTE O i
Wil4 Y- LT v R e i M s
T A EIE D A BRI 2 R PR 15 Wl
B WA AR HOME 2ILEDO0H
Lo TALERIRAPTELLARBT, 2oLk

{2 TAH%OH

Mar ML Loy 27 22 ML, WA DR
O S T B RS e i — y 2 LS L
THERVITHR BT 5 = k?&“ﬂﬁ‘ét iud, BN

WOFHAREAOEEAMEL SN, R THAORE

WL PRI AT J” BOREBIEE, PAMBO

Hedete, I Wik e Eom T gi’f}y'j“’;’7 )
Foul 28 HE DS H?ﬁ‘feﬁ?ﬁ

bt IS RS P23 SRS
ﬁﬁ@%ﬁf%ﬁ&%%ﬁﬁﬂﬁ%&®ﬁﬁﬂ%%%
HId b ’551& Ty =

AT DB IR 2 D B R L o B




DREH, RUFNEZBEUEFE RSO
THRPELZ DVTRETL . O R%2 -~ %L UCIRY
b

1. ?zh‘@h:ﬁﬁé%ﬁh%ﬁ EHEORE

AR, BEHOBSG TEERERT BEEATOR
Mize 8oy, EFEEAMZ I ClEREE~
BAIED LN T B, FRL224E 5 T ITH M 45
WTHE AN T 7 2 B3l R H s | > Tk
E R SokHE - EEGREZE TS 5720
DEW LA DO —E 2 [ 22 TH MYHh ] A%,
Hb SRR SRR B A v & LT O Ay A 1
L7 T oYy — 2 b AR BB EH, e
MBSO L AEROMF bR Y, 2 EEFR
PRI rex;“:,zw SPUT S Tz TS R
X, AT TICEBOISGEEREN T TG EDY,
PRI R DB R W R 2T a0 L
BRI AN TON HHA IS Tw A,

AR 2 Gy AR N B R £ 2 5 2 TRIEC
A ROER T REE L, BRI & 7

g

FT. EHIEER, NS FO 3T ol
JEEE BT, AR R L e e Wl A e

TAHILE, MOTEREEEAL, FLTI0MEE

Bt piid, FHRbEREHE N ETORY ALY

OB 5 2 2 nA T, L0 Bl

JEFEPAZ WGl - 22D & S b B PR TR
AR T A LA K TH S,

RATIE, BEEF OBV TR IO GERT A

DI, LT AR ERR SR BHEL oW T

AR

TURELZT B4

2. Hi-GBESHERROENEEE

Foffid, REB. Bk iéfﬁlé?%‘%;%}%f*r%f\ 5
FI24 T TR B A4 e M A Z 383 2
DOF ORI T A (BP0 ]® fafﬁk'\'f.é

e FIUROE IR P28 EEIE A SN G

B2 F y flER, EEOBMICALET A0 - A0
MO T2 R T2 2 5Ty Fh ARk - B

FEQRSE - B &0, FRIZE - TR
= \/\\} ’\ﬂ,/:&"L ’A’ ;\jC ,'1- "3"53\(7)1'1‘/\31-}4“ "J‘

e v
LEHFER AN TS, T Ao iR

A ’\(/f/‘}a 7.

Vol.21 No.2 2013

V2L TR R TR EAL TWAEIHE ORI
Q’é%b# . WEWITEGE CR D% 5245 FiE

L. HEFEOGTHIIOREFERET L HFESE]

DROEBBT NIz, BEEIZBWTRESOFH
AR RET - BRI T 5 FETID, iRo
EEEITREEE R AR L2 WAL 2,

WIRHZ, ZOFFHEDB AT, TEEE
SEEH LTT vy ¥ 2 BOfFEY— ¥ A0E_LF
EEINTBY, HIEARICHE - B E S M
U 7A@ HEOERDBRAT N TV A,
2-1 =R - BESEOBRE
Bl DE AZNAT FIZE, MAE Y (B E )
1%

Hlf\%fr B0, F SRR ET - P e U LT
T AR LT FEN, HEELb3ATHMA
VAT B Z Bl Twvb,

T7o Il ORIE TR -t REZ D 5

S B HRENS TRTH Y. ZofMNdEy
T, FhafilE - Bokw BHCBEEhTwb, &
LT BURE Tl AR B 0 B BT 2 R il
e m AR T e PRGBS L o
RSV ANGRVY/ N 5 ST E € A TN YA STy T

GG BT AR BZAET REH SovTiE, PR
SR EIHET AL ST A,
22 BEFZEDELER
2-2-1 H¥7 ﬁ'xll\h;ﬂ:'i,fiﬁ IonT
Bz adE LA F R s &

A A SN btk U L oS
B, FORY. PTGl e AR
TRy AT RoEas) oWUE - B, i AR
77 AP Z I L TB Y, ML
??ﬁ%*%’!'ﬁ“yl Twb, BATOM AN ML T,
BHEPATONLHMEHTH 728 FHEET
B R HHEIO) mimﬁ»u"*é: L, ERAT

LRk omibEize s s L, BHo#ML,
Bl - Hf‘gil‘f’*- By 5 *AIJ}“C&W Lk B
PRIz T I ’Fiiéf"s KRGl Z’?I'h\ 4l P
B, ﬂf}téé‘f«}“ﬂ‘@ CHUAES LmE s
Pz e = LTL‘@.;. Fio, Fr %Ui’»:%"sm:éﬁ

WEANTVHARE To2 5 xr_;ia‘#‘l DT, fF

AR N2 R T LT

LIS PN R Y PN £ {7 i T

1/}

127




128 Vol.21 No.2 2013

2-2-2 M ATEHROFEMUZ oW T TEHNFRES (v F v rE—) 2 MAEL

FR AT E LT, HEEORFE2IZIE 116D Tz k. BRE2LC 5 313!.?%“(&-‘&‘4‘*?%“715?7‘?%%“@@
EREBVRBENTEY, IhooBEEHTIE, HHRRUAEZFH T L 2wz &, OEBRREOBEIZS
BWMPBLESR Y VT2 P AT LR L TEBTRHES BT A - K= VR H L TRAPHERTE S
MBI AN RORMA TR TH L, TP Y b ZE, DAOPYHETH S,

g

7—79Z%ﬂfa\‘ﬁliﬂkﬁﬁ”%@MﬁW 2-3-2 MR A v T — 7 Y AT LA

4. QIERRIE. OEHOMEE. OB FROBHDRE, BES N ﬁw BT

%.0)4001;4!%%@?5 [FT74 M)A ] &L B ET I B, BRF roftbyizy sz
LT REENTG BRI ORET D HHHIA I— K &I iL@réihﬁm&&J:&L%Jﬁhé?f

DRGNP ENT D, FRMTAHIELL LTS, 20y a—Fig, It

2-3 1B R Y NV — T VAT LOBE WA PEMMTE R BfnEl sz itk

BRI A Yy b7 — 7 2 A7 A OMEMER TR Oy DN AT A DR AT A AN X DA IR
To ZIT FWHBRBABEEaT 7T a2 W Ty F L RN STOITEAEN S,

1 » KWAN (Kasumigaseki Wide Area Network) X PURL ARz, M H I AN & 4 A
LGWAN (Local Government WAN) @) 19 W8T A% U2 70— FARA3 B AOWEE . WM
WRiEhb, £/, w4 - F=Y L Ea T AF LD FERE B ORI BAZERRS AT a3l 5 (X
MR SE L. SHEO L B A% L2 120, DN S AR, V7 a—-FAR G
HGEENE PET &)% NP IR LR A A » f =2 0 25 2021 L
2-3-T N HR LR » b7 — 7 DA AN e o LR THEMNT 2 SAT R v b7 27 L, 1

TP o M — 2 2 AF L, PR A I 2 3 A YR N PE SR T B Sl

ILJUJ ST ALV BNEME A TR ETE SRS LS A, WHERB R b= o7

PR O e DO BT D THAR  FAE Uy 3= KA LM
ROPSERIITEEL LI, RASIIIEON  WAOY S 75— FB-RHL, K
WA HERTE DAL L, IR, T $ 5, DE BRI B, SRS s K B

HSROERF LI B E k5 230 e iy 2 LT B S AAIRMT 5, ZoXA R THHoXY, L
Tz L w2k ‘QI’W BB ORI, Y Bl s 2 &k O R M oz ]
APEOEN ARG W R A e e EZLTwd, 2510, OT7 ¥ AT 20W ML 50

TR BIHA

[ YHI-FA N - i U E BTV A,
I ba-r A 24 T4 - K= BIZDNT
f ?u,y: }Pg . ' .
Lo Appyreyy) g fis At TR B
i i B N e .
Vi esaunssnivee] IR Hryza-§FB AW

/vy ra—y

A EB




&, HBME AR OB BB A-NDTF
VAD XD TE S L o T b,
Z@t@\mG%%%ﬁﬁﬁ&W%ﬁ\v4'ﬁ-
FAEFERBEAERY N =2 VAT AL BITIORT
Yy a—FPTHRENE, ¥4 F—FADER
Bk, o, EOMEBET. Lok R M
B R SR DDOMEe. TEWEEBE
AT AAUHROMAERSETH Y, EVIFRizi
TR A OFREZ - HISHFERET A by
T AR, - A - KB o 72T BRI 7 &
SOBMEEENEA NPT BT 2 a2 -1
AR SO BN IR TS,
2-5 @)\%v‘—%ﬁ— FIiZ2onT
WA — Fid, MR Aol iEds X
(8 ar S N PN L AR b s B /'Y"fn””ﬂf” 7
DI WIS EN T e - FTHh b,
ZOH— P, SELEFa T BT L0,
{iEH—F a;ﬁ“&ﬁ W& 7 21C A — FoRNILEE R
THBH ., Bl 48 Oy B BEME
W PR VTN TEU LGEIRE S . 2R s O
[, ICF 7T F Uy T2 L LT ENR S,
é%m\%WmQWMLWMﬁ Sy a e ARSI
o IR T A A B W BT A0 PR HT
AP OBERESBINE N A, T PRI AR o REE
RS, PRSI B TR —
. [ A A
TORREOE PR EHEN TR 2 s
% f%fﬁ@iéﬁg%§i$lb AT — R BT
LEEOIPINC XD W IGES T — FIDERE
BEhend PEINLN, A LEHEHID ZMANT
LT, MARS Y- FofirEshs.

'\Xf

Fapadazizrn, 07

3. EEZESHICSFIBAESEY 0T

R | K il B

7‘:%5&4?5555, ArEF CBEHE MEEOBERIZY
‘j'; IZBIT2 ﬂ!'fi i\/ﬁ' !’J'jl‘.,v": A

i oA 0B %) gL

Vol.21 No.2 2013 129

PRBERCR B SN TR L T EHIT LD A
AZEE LT AR, FR00ERIIERPIEGEC
LV RBENELAG L EEFEL LI LD 5,
FOlh, BEHESOY— Y 2ERET LB TIZ. M
VT NAA 1 GBI 5 R TEHt
TEMETE  BHL A, FerircBis ik
FAEEFZ DL FOEHIBGTHERIZA NS,
W RIS AAEAE R FIVEAEIN TRy,
%h\WA@ﬂmﬂ%ﬁ OB L) VR 0
VBT BB T A — Kidm L - B
%%ﬁmﬁmmﬁ%%%

TELM DF yERLzY— 4 1/',7~7Zt'h’j“‘1'?li5’|.‘-ﬁ53%

e k4 B ML) }'\&boﬂ” ZOHMWE
W A, b - BaoBwoh “C&B Z O
FEA RN EOID E LTS TRV EO LY

BN, EESGHICBGTI Fhh b lnih &
DTG IE T LOTHY . o, ‘h}ﬂi
HMEUCMBRT T LAY LSl JM%’
VR T B PR IS RN DA A B L ﬂ’%’f}*
Wnp Z e e Ez o TER, 20X
BBy MEHGRE I 23 AP L PSS ID AR T Y
ML 72y, B oI E i Twb.
32 EHEFIDEAOEK

PEHEFID M AO N A T 5700, F9 3K
AR SRR U R P (AR ko 3L A R AN (S
TEHIZBE, BoAesd, B, ik
SN BN O R W B B O R AR LR
GERT WS, JOT, EHE oM. B

z:'éiii%;‘f%i%;i:iinz;i%nb Pis IR oY

I X DRI S R BB }JU§ 15, =
W AT TR, B 20O & s
L HHZBEENATRELRITIIR S 2noiZn
LT BREMAZEET ABREOLEIT - E L

(‘V‘

P
il

e}

AND3E

&y

P ID B \Oxf L3 3;’.%
) B AD

?mf TRFHIZHES

RN "‘{»-vé{.
S - BRI E A THI




