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The Radiotherapy Information Processing
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In order to make clear the target of discussion in this article, the topics discussed at ““The Third In-
ternational Conference on the Use of Computers in Radiotherapy, Glasgow, 1970” are reviewed at first.
Next, author’s experiences in this field at National Cancer Center Hospital are introduced and discussed
in contrast with the review described, above, At present the small or medium sized dedicated computer
system seems to be the most convenient system to manage the jobs in the radiotherapy department. The
characteristics of three representative dedicated system now available, P.C., RAD-8 and Theracom I are
surveyed. Theracom I, which was developed by the cooperation with National Cancer Center and Nippon
Electric Co. has the best flexibility for the extension of data processing works. The hard and soft wares
developped for the Theracom I system are to be introduced. They are used, at present, for routine clinical
works at National Cancer Center. Most of treatment planning jobs are now processed on the real time
basis. Medical data processing relating to the radiotherapy are also processed at the same time with the
treatment planning. In future, the computerization should be directed to the automation of radiotherapy

or the control of treatment machine and also to the decision making in the radictherapy strategy.

*Present address: National Instite of Radiological Sciences
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Table 1. Topics discussed at Third International
Conference on the Use of Computers in
Radiation Therapy, Glasgow, 1970,
1) Dedicated and small computers in radiothe-
rapy.
2) Time-sharing systems,
3) Data display systems.
4) Special problems of 3-D calculation and dis-
play.
5) Treatment strategy.
6) Radiobiology in relation to clinical radiothe-
rapy.
7) Acquisition of anatomical data.
8) The problem of tissue heterogeneity.
9) Optimization-quantitative clinical parameters.
10) Optimization-mathematical techniques.
11) Technical criteria for acceptance of programs
for networks.
12) Dissemination of Programs, needs and probloms.
13) Exchange of information (including patient
records), nationally and internationally.
14) Selection of data for collection.
15) Data input systems.
16) Recording techniques: coding systems v. plain
language.
17) Growth points in radiotherapy.
18) Automatic control of treatment by closed-loop
systemns.
19) Automatic control of treatmnent by open-loop
systems.
20) Automatic recording of treatment data.
21) Automation of treatment-interface and human
problems.
22) Use and impact of computers in staff training.
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Table 2. Characteristics of representative dedicated radiotherapy computers

Name

Programmed Console

RAD-8

Theracom I

Manufacturer

Biomedical Computer
Lab. U.5.A.

Digital Equipment Co.
U.S.A.

Nippon Electric Co. Japan

Institute™

Washington University
St. Louis, U.S.A.

Royal Marsden Hospital
Sutton, U.K.

National Cancer Center Tokyo,
Japan

Computer in base

4KW, 12bit/word

PDP, 8/I, 8K'W, 12bit/
word with dual miniature

NECA 3100, 16KW, 18bit/word, with
AMT

contour

Datamaster . . :
! . Keyboard (I-O Specially designed parameter, input
Data input Magnetic card reader < - :
P gn d %{eyboa v ) typewriter) board and I-O typewriter
Reading of Rho-theta position Rho-theta position Isodose curves are generated by using
isodose curve and | transducer transducer experimental equations. d-Mac pencil

follower for contour.

up to 6 portals

present, up to 6 portals

Display Storage oscilloscope 8x 8| Storage oscilloscope 11 | NBG 470 lader display unit 16 inches
cm inches

Hard copy - Digital X-Y plotter Digital X-Y plotter Digital X-Y plotter

Indications External beam only External beam only, at | Multipurpose, external, intracavitary

and interstitial,
Up to ten portals by inputhoard, no limit
of portals by the use of soft wares.

Planning of partial
shielding

impossible

impossible

possible

Computing time

2sec+[1/2 sec X number
of isodose levels]

few seconds

2-8 seconds [depends on the size of
display)

Mode of display

Isodose curve

Isodose curve

Isodose mesh points

expand jobs

experimental use

Capacity for none small [up to 1000 cases | medium [more than 5.000 cases
medical data stored in 1 reel] stored in 1 MT reel]

processing

Flexibility to small large, especially for large, especially for routine works

* Institute in which the system was developped.
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Fig. 1 The machine configuration of dedicated
radiotherapy computer system Theracom I
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w 1. ovoid-Co® 20mCix 2. time: 24 hours.
External: 6MV X-ray, combination of 4 portal pen-
dulum irradiation 53 10ecm, 110°, maximum
dose=6.000 rad, isocenter: S5cm lateral, 2.5cm

ant. or post.
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Fig. 11. a) An display of treatment planning for
partial shielding. A doublearc irradiation for an
ethmoidal cancer was simulated by 28 portals
[14 portals for each arc]. Shielding for the right
eye was assumed to be 3 cm diam. and 362%
penetration. Shielding for the left eye was assu-
med to be 1.5cm diam. and 60% penetration,
Brightest dotts correspond to 100 and 809, bright
dotts 60 and 40 and others 90, 70, and 507.

0 I 5 . O 5 - IIOcm
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No. 1 43x4cm, single portal

Volumc dose/100 rad

Dose leve 1

90 — 100% | 2280 gr.rad
80 — 90 f 2581 |
70 — 80 : 2700 i
60 — 70 | 2860 ,
0 — 60 20 |
46 — 50 0 i
30 — 40 10
— - ——
s S
Total 10780 gr. rad

Fig. 12
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Dose level VoJlume dose/100 rad
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30 — 4D 280
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10 — 20 | 0
TOZII | __f!}_o_59 gr.tad

Fig. 13
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No. 3 4xdem, single portal, 30° wedge filter

Dose level Volvme dose/100 rad i
90 — 100%, | 1900 gﬁ&d_"l
80— 90 i 2580 T i
70 — 80 | 2400 ;
60— 70 | 2860 |
50 — 60 220 '

40 — 50 0
30 — 40 1o
20 — 30 200 :
10 — 20 0 i
Total 10096 gr.rad |

Fig. 14

a) 6 MV X-ray 636cm,
rectangular two portals
45° wedgefilter, curves
correspond to 10093,
40%, 36%, 329, 282

b) 17.5 MeV Electron 6
cm, brighter dotts cor-
respond to 1004, 809,
502 and 409
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volume covered by
30100 % dose

Fig. 15 Relative volume dose given by 3 diffe-
rent technics for the radiotherapy of laryngeal
cancer by 6 MV X-ray
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c) Synthesis of a) and b),
X-ray: Electron=1:1
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d) Interpretation of c)

Fig. 16 A display of synthesized dose distribution, 6 MV X-ray and Electron
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Fig. 17 The flow of medical data processing in
the radiotherapy department

19704E11 H s b N CHZEM L, HE ToFE
FEf—r L, avit=—x L LT Ther-
acom [ DHRIARIFEL, WH =2 v &= — 2% {HH
LTz, SEkBEBEML, fSEE
LA RNEa v 2 -2 20 ) v RXREE
75 55, BEEDL10.000 A\ FoEEBER T
NEFABSCUELBS . FEZ 74T Ry
7 ADFIFRRITCREN %S, 3 Theracom | §
OFHASEBIC X RSy FSh, #i '
EAMEEET S . AERESMIET e A b
AFTA—Fa—RFahs. RichFEGTE
H— FIZEEA S Il B O AGRIEH & WIER
WA 754 20D ANTLERTS. RS
TT5ERTH - FEETShIcRREEE LA
LZhxdb e UTRERHEY LTS, €T
— Ficid 100FLAAOBIEEFLATE S X 5t
DTED, chpizviEz—2cANNEhs, &



IAf464E 9 A 250

DRFBEORAFTRIEMOHHBTH D, =— F{k
ShTWARWEEBRL R E LD 5 bick
DTS, H2y 1005 THOTH o DRIEIRIEY
CERATHS.

AR T A DBELIHTOBEHI6000 Ao
TIRIBHRETE 2= B L, S/INE OIRIESS O 2%
AALTHB. ZZCHA2 REOBED7 74
ERERENT=RAZ -7 7ML D, MRY
BLRBBIER 7R 75 ARUEFDO- S —F =
vy 7 7RIS ARAEIRTVS. Bl L~
F=7 7400 ROVEED TR S,

1) RiEfERL

a) BHEEFSIA

b) RE7 77~y VIF

c) W5l

d) 6z 5)
DEWREIFE LT3, $55AMERELT
BOEA%Z*— LT 2 8IELERS.

2) HEFErEm

EROHE & - L F B HEMnTE 5,
3) {8 AR IH HERI

BREE 1 ADORBABESAvF Y v 2 |
LIBARE1 779 b ShBRI8. HAOKE
RBBEAMEE ZIDZLNTES. Oz HE
THOCHSHRERRIETH Y, chy ) K-t &
LTEFTES. BiNebhicBEORERTE
LA T L BER D FE D hhr ot FHER 1 <
FHEBRNCHE T 5 _Eie AT IR TFiE wic
3. SHREBEH DI Z D X 5 IR &
DARBRIERGICHERY 15 L, BRNAD
AR oLE LS. R L
TR R 2685 0 ZEC >\ T S A BRge
CEOWREREONITFETHBDOT, = DOfFTIL
BT 5.

2, 5 NPAHRREEBEGHEE DO\
HEARRRIET X SR D BE YR X QBT 5
BEITHEORTU . ARBROABRDBE IS
CEDAy v — AL, BE2EOFHY
TH5DRa vE=— i L >TRBADOHIED—>

625--(47)

THAHH . EVHA LY Z—-THEEOLSE(LD
KDLV Ea— R THL ERE LT,
2 v W= — X LHIOREN 4T & Tiehin 328
L\, R OBBEEABEE 0%, EMio
PHEHSE D AT AR GBI LT E 2 v
Ez— 2{LIRAEETH 5 & Enppote. 81k
=T C L L L, BRE < B 1
DB, 0oL 5 Ui R i SHE R
EOFET N ERETH D0 E 5 I iTgEfT %
Vo IR REIZ X 5 v A5 ARz o\ T
BB Z DR D ENE . HRIHORERER LS
HELTWDEH00H5. 2 vE=— g RBA
THLELTHENE A, EHEHMELETS
Db Lhisv. Lo LBEDBE O & LT
BT RERE ETHES 5.

Fig. 18 A data sheet for the planning of radiation
therapy, National Cancer Center

Planning of Radiation Therapy

@ Mo,
" ¥ M D
@ Name @ The first exerination L7 . -
@ Male (1) Female (2)
Y M D
@ Date of Lirth 5 A E
|
@ Clinical Diagnosis . Locatien cord L_'_E_I._l
© Puhoogial rasoizy ot [T T 1]

Diagpnosis
® eto, 0. [ e [T
@ Primary radiation radical (1) Secondary raciation (2) Operation only (3)
Preoperative (4) P ve CB2 v (8)

Primary rudiation palliative (7) 8)
No treatment () Undetermined (0)
I Y I Y

k4
Date of planning 197

e o LT

IMethod of treatment

M o

® & @ @

Supervoltage Xray (0) Linac electron (1)

Betatron electron (2) Telecobalt (3) Intracavitary (4)

Interstitial (5) Radicisotope (6) Dvep Xeray (7)

Superficial X-ray (8) No treatment (9)
@ total dose rad, Dose/Fraction_______ r=d
__ Times/Week

Policy
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front back
LT . Follow u Fill in the column Result”
Termination Card of Radiotherapy P using the following cord.
N e Date Result -
0L @ Date of Plaming I . . i
1: alive well
© Name 2: alive disease
- @ Dateof T b o . * 35 05 death, unknown case
a3t death, cancer
® Total Max, Tumor Doses at Critical paint (D) rd Ne: dently other dimase
(exposure rale==ra&ffmclim)
@ Over All Times (T) ___ days _Sunumary in 10) characters, (plense type or print)
@ Tolal Number of Times (N) times times / week
- ___D o
SV A
Cornment Date of Death ? @ ?

Fig. 19 Termination card

#axEax SUMMARY OF RADIOTHERAPHY #axx%®
REGISTERED NUMBER 000001 SERIES NOe Q
DATE 620527
NANE Ll I & =
HALE OR FEMALE AGE M 61 DATE OF BIRTH 010226
LOCATION CORD 1621
PATHOLOGY CORD 8073
RESPONSIBLE DRe ool
TREATMENT POLICY # 1
TNH 100
CATE OF PLARNING 620527
SITE 31
SOURCE OF RADIATION #x 3
FORT NUMBER 1 2 3 4 5 L] 7 8
REFERENCE POINT COSE RAD 274 155 275 334 290 276 180 228
FIELD SIZE (LLY Ba0 Be0 645 6e5 4al) 4e0 10.0 10.0
FIELD SIZE (LS) 8.0 Be0 6a5 4e5 4a0 4e0 1040 10.0
TREATHENT TECHNICS #xx Q
DEPTH OF 150 CENTER Beh 1346 1942 11s3 18¢8 1l.8 1343 10.2
THICKNESS OF HUMAN BODY 2240 2240 2949 29.9 29«9 29.9 23.5 23.5
DIRECTIGN OF IRRADIATION 1] 180 90 270 120 300 225 45
WEDGE FILTER ANGLE Q o 0 0 a o 0 0
OBLIQUE INCIDENCE ANGLE -05 00 10 0o 10 a0 L] =30
EFFICIENCY OF SHIELD 0,00 0,00 0,00 000 0.00 0400 Ca0 0.00
WIDTH OF SHIELD 0.0 00 0.0 0.0 Oa0 Qa0 0.0 0.0
POSITION OF SHIELD 00 0.0 0.0 0.0 00 0.0 0.0 0.0
TERMINATED DATE 620712
MAX TUMOUR DOSE 1404RAD
TOTAL TuMOUR DOSE T000RAD
OVER ALL TIMES (T) 4TDAYS
TOTAL NUMEER OF FRACTIONS 35TIMES STIMES /WEEK
RET VALUE 1952RET
RELATIVE INTEGRAL DOSE (GRAM RAD) #kxx
. 235.60
0«85 2720
0.75 50400
0.65 41.60
0.55 15400
0a45 150.80
035 B5.60
025 218,00
0.15 6400
TOTAL 1056440
ALIVE OR DEAD ®xeRk 630101
® 1 PRIMARY RADICAL RADIOTHERAPY 2 SECONDARY RADIOTHERAPY 3 OPERATION ONLY
4 PREOPERATIVE 5 POSTOPERATIVE & INTRAOPERATIVE 7 PRIMARY RADICAL PALLIATIVE
9 NO TREATMENT O UNDETERMINED
N# 0 SUPER VOLTAGE X-RAY 1 LINAC ELECTRON 2 BETATRON ELECTRON 3 TELECOBALT
4 INTRACAMITARY 5 INTERSTITIAL & RADICISOTOPE 9 OTHERS

ARR 01-09 READY T

RIMMEC FIELD 30 TANGENTIAL PENDULUM 40 PENDULUM 50 ROTATION

#Ex®  TOTAL INTEGRAL DOSE IS
TOTAL TUMOUR DOSE * RELATIVE INTEGRAL DOSE % (100 - SHIELD %) / 100
nEmE® 0 ALIVE % UNKNOWN CATE OF DEATH

SUMMARY IN 100 CHARACTERS

RS6 = SCM 341 TUMOR 779z INF 7) CORONARY ATACK 7Y J¥359L112 #323391N72 PALL

DEPARTMEANT OF RADIOLOGY

LEILTLEAN

25792

NATIONAL CANCER CENTER HOSPITAL ====-

Fig. 20 Summary of radiotherapy, typed out from individual patient’s file
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