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A Software System for Fast Dose Calculation of RALS
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Remotely controlled afterloading system (RALS) has been used as a standard technique for
carcinoma of the uterine cervix. Advantage of RALS, capable to irradiate tissues at a high dose
rate, several Gy in a few minutes at A-point, is accompanied by a possibility of over/under-
irradiation which is because a slight difference of irradiation time schedule. This neccesitate for
us to have an accurate information about dose distribution just prior to treatment.

The currently comrmercially available systems need much time for drawing the isodose curve
and moreover they are very expensive. Under the circumstances we developped a compact dose
calculation system using a less expensive personal computer. Feeding the desired dose to A-point,
the system outputs treatment coditions for the dose irradiated and produces an accurate isodose
curve in approximately three minutes. The clinical usefulness of the system was evaluated by

experiences of over sixty RALS teatment.
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Fig. 1 Calculation of Dose at point A
T,.s: positions of tandem source, OR : position of
right ovoid source, OL: position of left ovoid
source, O : center of ring
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Fig. 2 Drawing isodose curve
Plain for dose calculation and close-up of portion
searching “D”
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Fig. 3 Isodose curve (standard section)
Radiatiation times of tandem source positins
from T, to T, are weighted as 2:2:1.5:1:
1, X ! point A
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Fig. 4 Isodose curve (sagittal section)

DEHET S, SLAEAMCHD ETHE A
AEMERADFEDEL LIS B 0%
HET DLV olcZ RS ETR-THE AD
LBEx DS, A, &S A,DEBISmm Th b
b, RAEAYICIL0.15625mm OFSEE T A A, O N7
Brgdobhs, AED Z &% X Sl i
NTOERBELTHITRV, £ ELoBED I
YT B EoMEY CRT LR+ huisgs
HhER 3 S N5,
BED#BRECE U T 20k hid Fig. 3
D5 EBRESARAEBORS, RRES S\

FEFI624E11 F125 0

(131)

Fig. 5 Isodose curve (cross section)
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Fig. 6 Input of data and output of treatment conditions

5.

2 v 7 AREO LB SN IEERIICES &
NTWAHEE, LRBELREVHAE Y TFHE
Al OFH OB ALE X AN THIEE Y ORBAE
DEBRCHRE S 58, WHEICHN 3 & BEHR
DA—_—F4 FEEBRYERCRESZ LIt &
oA —"=F4 FORIESADOEEIC X b £HBAE
DUBEYHHIES L LEETHSD,

2 V7 ARBROEBHEAOEENER i
& FVLRAOFIRLLE O AN T BIFEAL B Ak

(132)

ETBHIIL, F——F 4 FOEBRMSLEN
Bb, TODE VT AERREY 1 v -5
W0mm 23l ~—20 5 bEY 1 2
L5 2% BATEDMNBYANTS, “hbnd
DRED EH ST bDE S LEIFES2 VL 6 EKD
HEETEHELR LTS, ZOBOEFIIEYO
MIEE Y v d L ICEB OB AET S
IHIBO=—A2RL L THD, £ VT A
BEOHEBHAOME L Z OHEE L Lok
Shb, LicdioTEBFOH b BEimcii Th

HAEREE F478 #1115



FERE B 74

YEBRTRID LI HAHEENLE SR B L &
i, (RAOBFAE»HDE~—H» FTOERT
BEENLGBHDT) BAL=—HOUEBIZE v F
ABERENTL 2L ThEL\v, Zhbo
E BB LSS LBPAEATHEILLTH
5.

5) F—n"—F 1 FORE

2 F ABRETEENDBRA —A—F4 F
LT 2RORIESDOANTH S, THE
EETAUEY v 7 Hulh BEEAlem © E AR I
BElesn, LS EREOMBIEETSZ
ELHEL, SLRBHUERIY 2 VT ARE
DEBHAIFERRBIC LB, EEOMEEY &
RIBHZLLAHETH 5,
COXHIRENEORERA - =51 FD
BRECREVWTHEB b O EMcEB L7125 L5
CLEDRROEHNLTH S, Tihbb, Hid
DEFBES MY LD ¥ T BICHELEMNTDH
NERIEO KMoV BERETETH 54, EB
T 5 el nWBERZH 5, flz A4S ¥
WENY v 7R bR TE D BB \IET
ElOT25E5THD. ThbOBREREET
BHT 2 LHEBTRAFEMELORETRE Y,
BECRFEEMUOHRERRELEL B TTHENR D
LBTHD, ELILEI VI LT
bR AT ATHBEES AR RECELNBED
TEhEBHIICF = » 7 HE, T EwBBEH
DEEFEFEIZANS,
FERICIATFEDIORETRRICILZ v 7 4
ORIEEER Y v 7RLb B R ESIZEAICS -
TERED, 2V FAKHLTHEA FOREHRER
YRLTD (BBOREHDOANER) %L
TWwa, IRFEEMAORENTEI 25T,
FEERCEWEHAOBHERE ) v 7flod o
IORSTD B vTFrBHEEOBRELDOAT :
X2 0 2:1.5:1:1 Fig. 321 %
75.

6) EHESDFER

ICRU report 38 (1985)%1% A H A DT Tobs
DT HIHIET 2 HEOWERIELYETHLE
bhan, BR»0BHGEORESL LTTFE

AEfI624E11 9250

-
—

(133)

1519

FROMMREEREENC L %5 A A2 LI,
A BBEYIETAEZ, FEREEEYSOER
MIBETH A%, A BIERTH Y, fhzERL
THFTEHEZ D, KETRTFEIEREOMMNTE
BREMEHE - T, FTELEEO VA% B8
TR S, -

7) fRELEDASD

BHEE, F—A"—F4 FREDEVFADR
HEFR & A KA FORBEBME BT\ 5,
LaLl, Aficstd s 2 vFanbogi st
1 F2RbOREOLFHLILE 2T, ThFhD
BRI HE T L bTHETH B,

s BRARD 8 v 7 A ZBHEOMELD AT D
CIafee -

8) A mIRENAS

A RICBH LicWigEEX ANT 5,

9) HEEHFORTK

LLED AN B#ENTEDIZ, BRETHHEY
A BCBHTHIDOEMY, Thbbtr—~—3
1 FIESL % v FARIOF A FORBHEEN
K (Fig. 6@) X 3FERENE,

ek, HTCRERLIN, ZoEhsvFrig
BEEEE(» v 7 aR), A1 FHEERE S5
DFER, +—~—F 1 V], BAHE, A/B
Wi dFRRERD, 2hbiz7 ) v P SEE
REELTHRETES,

Z DEESME RALS O FIc AN LT W
S, RESHRVFREh, HESMAOBEE
NS ETRHVEBL TV S,

V. % =

TEHEEOBSHREE T, ERE oL CE
AEBEZTT, FTR Y v ik X OBBRAREIK
HEBHET S ONERTH S,

e BE L RALS 12 & » THaiRR M 2 EifE T
XBLO5CoTen, ZhE@EsERIZIITS
BRI AORSBEO T XLHIIZRHZ &
IR TR o7, BEOHREIEEBIRE
DRI 278 ) OB AYET 50T, k%
{DRERTE, MEORBRLTFOHW2hDRE
EhicRESANOF I L-TED B 2T
“EETREHTRHEY L, EROBESHARILE



1520

BECHEIED E VI HENE LR TERD, B
LB X » CRIEFY BRI TR TE
1D TH5H, BERFEOELWEZHEIT 2
fevs, 25 L HETR, &Flicks\vWTA S6E
ZARE Y BTRBHTLIZLRELVWTH
559, AL, SRR & IR & e R &
EEWTHBETNET, BESMARITL b HHE
SUPEUTHD Z EHHRL THrbRHEYEIA
TRETHAHS, FOHITIENEEDORBE L
HLBESHRPRECELh L EBRNETH
5. Lal, BFOBBHEEBEY ZO X 51F
BELT3Ixrhich) oBFHA0»05 1L, Sifils
REBGELYELHEATE TRV ERD SV ON
Bkthrs.

DX IREFRNL, SEH AR [FAyAT
L) B LI, ToBEFck T, RER LR
TEtE, BRER X OMEMERELXFEEE L,
FThebb, HEHEERR X OCHRESARI G
FMEBADL 5 LR BLhE L BYET
LIEHBEEAD (o 2E A SR 600cGy)
ThiE, BEKEVATHEENEELTHTCE
BRBT & +—_—35 4 FEEOHEBIE ORSE
P—BoborhbmbXes s ko BIEKRA~
DERLEVSENLIERAYBNIRSI 252 L
EThote, TLTEhbDBERIZITERTE
TeEELXTWAS,

RALS itk \ T, BHEE, BAEMICIX A &
REDOLZVOBEVITFRETIEIEH ., 0
FHRELT, a) BERXBREES L OBECE
A RictEle > bk, b) HEHELER
50055, MiBLOVWTIE, SEEBLHE
I EDEBOHREHF LS HEBRVTHA
5, X hbOMEERICEE L COMLOE
BTHAT 5 @M, BECELT A2
7 a] ORESR, fEEDIZLA EDOEREEE
AEBHORESTEE LA, BBHEXT-T
WigWZ ETHB, BT, BBWEXTY L
FHERFEIABEICER L TRHIEA A E L, K
AT ADBBREFETHZ LD, L AR
THIEDHEIC X 2203, FIFE H2cm Bhi-E
MECTLRLUTOEZRDEDT, BEITERMHE

(134)

RALS i 5 A R PERC o iRt AL

s LC b FE 3O MEA BAT C ok & e
el Lic, 7 LFEmos ks
OFITITRENKELIRB Z LAEHE Tk D
SHBROWMFREL Licw,

Bk 27 ) R LIRS - Bk
D7 — 4%, RALS O ESE T X 5B
BEEBYR-TW5 300G (E, BE, &
D ~3%y, HESAROERAERE LI, 0
R, RECX 2REFHE L RESMIN D EER
A2 tolEfEE b - Tw5b 2 & HRERR
Thic, BxOMBRCEITEENETO60H5D
DEEFRMEAICE VT, MFMET — 2 AT bR
HEEED ECORMESN15THY, 20
B3~ 4 G TRESHREFRTED, AEDL
TOBE T, BOIBESMEY RALS 0#(F
BT AT) LB A A RFIC o EnzTuwb
R AR E S MBI E R END 2 L1cin B,

BRTETR & (AR % BB R e 1A R S SR A
PRSI ECHICHT R Z L aEfbhTch 5,

VI. # ¢ &

RALS @EFIZ & 3 fe\, FDIEFROEEHE ) L
BEOHMEOEEMIAELTET\S, LiLE
REEOEELO»Ic, RALS Iy 7o 4
A 2XHIGHIR B R EET BEFE OB AN L b
BET, ZOXH3ReBREST 2 THRLE
[fEK AT 4] OBFREILUTDLSTH 5.

D EAE T — % AN D bR ES AR F
THIHLATH Y, BREIGETCKTE 2 & T
Fda

2 BA SHERANThIE, zoldoll
Stk A R CRTB 7R ECHI I S B,

3) A—~=F4 FIFOBEHEEZ 5 ST
RDTEY, BEAHOBE TR .

4) BEffiiz~v a vERTHITH A,

X Wt
1) Henschke UK, Hilaris BS, Mahan GD:
Remote afterloading with intracavitary ap-
plicators. Radiology 83 : 344—345, 1964
2) SFARIES | BEMIGEEE OMIN, Bkt 36:
797—802, 1980

3) Meisberger LL, Kellar R], Shalek R]J: The
effective attenuation in water of gamma rays

AARERSE #4786 HBLS



FRE

of gold 198, iridium 192, cesium 137, radium 226,
and cobalt 60. Radiology 90 : 953—0957, 1968
4) International Commission of Radiation Units
and Measurements: Dose and volume
specification for reporting intracavitary ther-
apy in gynecology. ICRU Report 38, ICRU.
Bethesda DC 1985
5) FiEEIME, RIBEF, MEEX i FEHEED
A ERAEYE, BEoRER, 30: 496—500, 1984
6) =77 Fbs, FREiEth, SEE—, fil I RALS o#f
BETEAE MiEe AT AR, 3: 4355, 1986
) HERE, HEEE B E— i FEEES

- N 1521
VARERD 3 v e e — 2Tk AR R - BDREE
EFECoWT, Bl 26: 705—709, 1981
b=, wEmE, NG B i TEIEEK
HERIEED 7 4 AT X 5 REP BRSO point A #
BT £ ORE—SERTIC Y B —,
e AT AT, FHRERES, 156-—159,
1985

EHE, BILFA, ERkEE, b RALS A
EofBHECsTaME, Bk 27 2058,
2: 283-—294, 1985 _

EEE A SRELBRESAEE, BiEY
£, 36: TRT—T77, 1980

)]

10)

BEFI624E11 4250

(135)



