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Dosage Calculation for Conformation Radiotherapy by 6 MV X-Rays
By
Yutaka Okumura

From the Laboratory of Experimental Radiology, Aichi Cancer Center Research Institute, Nagoya.
(Chief: Dr. T Kitabatake)

The concept of tissue-air ratio could not be applied for dose calculation in moving field radiotherapy
by 6 MV X-rays, because the quality of X-rays emitted from a linear accelerator is much different from
T-ray from telecobalt unit, as well as structure of apparatus. Therefore the lissue-reference outpui ratio

was defined instead of the tissue-air ratio, that is,
(Tissue Dose)

(Tissue-Reference Output Ratio) =
(Output in Field 10cmx 10cm)

The output in field 10cmx 10cm is represented in the moniter chamber reader and it is watc-
hed* during operation.

The tissue-reference output ratios in fields 4 cm x 4 ¢cm to 16 em X 16 em were calculated follow-
ing the definition.

When the conformation radiotherapy was applied to 20 cases of uterine cancer with same size and
shaped field, tissue-reference output ratio (T) was given by a equation

T = —0.0026 § +1.048

where J is average depth.

1 & 5 FU—X—Tit, XF=FALF—PN6MVTHS

BRI 21770 5 fedbicl, RS ERnRk
OOk E ST “Co EFEMAH I VLY =
TT727E5Vv—X—-XHEOHFNFF L (JLE
B).P Lo LIREFHIE D KT, *Co v ok
BETIx Johns 1z XoCiME 2y~ Tissue-Air
Ratio (Tumor-Air Ratio)® %#c | CA s
BT (BHEB).» BHFEELED CTONEHE
OWBERG 2B ENTESE, —HV=TTrx

e, BHOEB S WTIZ WD 5 Zechii &
WA T B EIRCikic\ o, Tissue-Air Ratio
O TDE EHATHCITETOENDS.
T 0 ORISR R Y D Heh B
L, TR XDT6MVXRFAEBL OfE% 57
fi-F5HEER_E 5 LB5.

2, FEEEYHHE (Tissue-Reference Out-
put Ratio)
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BHNRACVF—TRBEIRT BV =777
I r—%— (RSP it =2 —-HEHE
LTXHER LK Y & oA ERERE 2
RERTE Y, BIFE OB CH R
MbhBd X 3RO T\WS, Z0€= 2 —HEt
DIRMMERBHEIESOTL—ETH 5. BEHO
B BEHBERAREAHCHRE LR, %%
BEIELICE E24 » FX AT, BHhx
Ity =2 —HEHEREXFDS 100, B
$H¥F10cm x 10em DB A DAL SE (FH 1.5
em) E—FETBIACTEEIhTHD. WEEL
iR A2 1) (Output) 0% Green B
AHCHES ZEL LS. ® BEHHIFICamX 10emL)
NDORE XDORHE S CRI 58B41ix100m x
10emD kT2 SO DA 5 S U sk
DTEL. TokE Johns (3 FA%L (Output
Factor) & 38 LT3 b IBHEF S ORI TH 59 .
R THEEOK & X ORESHTF S O HHROH IR
O (8) re=x-—FREHERBELII,

(TREEF S D 1) = (= = & — B EHERE)

x0 (S)

DR B 5. RERMHOBE, MFEOEE &
CIRHEFOKEINEY, FhET CTHALE
tT%. LlE=2-GEHITLE V0
T, & =X —EEHERE T b B B 100m X
10cmd i 2 26 e U OB B B2 R % 0
BRITH 5. 10em X 10em D34 D ARG 5
REIEHD IS LT, ko X b iRl
FUEH JI M (Tissue-Reference Output Ratio) %
EETHoLENTES.
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fRETEF2 10cm X 10em (So) RO S; O Dy
B D, &35 (Fig.1—b KU ¢) &,
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Fig. 1. Diagram to illustrate the meaning of tis-
sue-reference output ratio (See text),
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Fig. 2. Depth dose against ratio of field area to
field perimeter with depth (d) as parameter.
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Fig. 3. Output factor plotted against ratio of
field area to field perimeter.
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Table 1. Tissue-Reference Output Ratios
== S/L*
™~ 1.5| 2.0| 25| 3.0| 3.5
depth(cm:)\-x\
(- 1.5 0.972] 0.991| 1.000f 1.005| 1.009
2 0.972 0.991] 1.000| 1.005| 1.009
4 0.920 0.941] 0.949) 0.956| 0.962
6 0.847 0.885( 0.905 0.911] 0.915
8 0,780/ 0.81€| 0.837) 0.844) 0.854
10 0.715) 0.754) 0.776| 0.788 0.792
12 0:655 0.680) 0.716| 0.730| 0.737
14 0.596, 0.636| 0.665| 0.681| 0.687
16 0.544 0.582) 0.611| 0.628 0.637
18 0.499 0.531| 0.558 0.582) 0.588
20 0.457 0.490) 0.517| 0.534] 0.548
22 0.419| 0.449) 0.486| 0.491] 0.506
24 0.381| 0.409] 0.432| 0.461) 0.470

# §/L means a ratio of field area (5) to field
perimeter (L).

Fig. 4. The dependency of average absorption
by the bed on the distance between the iso-
center and the bed.
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EEERH ORI~ » FORIRE E 2 it hud
Do\, RIRE 360K L & XDFH<,
FIRILE , EERAOE <y FEIOMERE - oG
Fig. 4 W R L7z, 8 em% T EEM AT ol T
~y FOBIIEA L, Thl) ki—Eflis %
foovc.
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FERR IS O BHIFI A O @i & e s
b, Fig.50 (a) R (b) w LFHAomEE
i EORHTROERFHOE LR Lz, B
FOWRTEL “Co nifhsy (BED) ¥ LFALT

Fig. 5. The tissue-reference output ratio of con-
formation radiotherapy applied to cancer of
the uterine cervix. The inserts show the re-
gion to be treated: (a) is frontal view and
(b) is lateral view. Black dots were plotted
from 20 cases calculations. Solid line was
given by the least-squares method and bro-
ken line shows the limits of + 0.5% devia-
tion from the solid line.
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T=—0.0026d+ 1.048 (10)
Thk. TIREEER DI, d P8 og s
it

ChxRfElSen, EM10en0iEME Li-Hik
HCEHLTHDE, FHOEE 1311.8cn 1T e
b, Fig. 5 X b RHEEEEH Sk 0.734C 5 5 .
Ny FIZXBWIE- » FEEFROEERE: 7.5
mTHBH0, Fig. 3 X0 5%wiks, ftoCh
T DR FFEREH S 0.697 ( 0.734%0.95)
L% . R 200rad %Al BERT B4 T
287 ( 200+ 0.697) # % =% R B ey
ELRGT S, Mix D 7 5 v b 2% B\ TEj
LicHREfE & 5T RMEL 3 B Th .

5. % &

V277727 v—-X~6MVXEIC L5 EE
RGO EFFMITIX, “Co v MOBEL < b
MHR LB D D & Tissue-Air Ratio % %
DEERCZORITREYTHS. Thbb, £1
CERREYET 554, BFEHLEs 0
AR O BEI X 15mAK SN BETH B, &
DEHRIEED TR D T3, BRI F0F 3R
G#RE (Exposure) %70k L7z\ . L LKke15
MR C DJ ARG R A WET T, FolEL
WhPLXBEHIERTLOTHS. H21cy =
TT 2T V—8—0D%=x —GRHIXEER
L) ORICHEAATRTE Y, ZORIEILR
SFEFORE INEDTIL b8 FRHEF10em X 10
emDH7y RN w—HIT B X5l LT
B%. RERSOHE, BETFOK % S3HED
s D2 = 2 — B BEHSRIEZE S
¥ECTHS. D2 Fickot, MilEERS
BO TR IRS D B R D BRI, - DR R
[IREHE & 45 L F S DR o i Lt %
DEERDTEC OHBEER I V. ZhboH
TRPEEEH NI H L CER LD TH S .

FERREBHOREIEAC L >Tob 0%
BBH, TR K E X OFHEE EoTRY L
Th, TOBERDINNY . F B ORI
& A RIeOTLFRILEL NI & PHOBEE Lo
HCEMBFRY D 5. £ 2 CEHlCOWTFER
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BHHEEH DA L €, FHOBEER
BwHEZEIVELRS, TR 2TELHE
R L Sl & oY 3 % TH D BRI RRC
IR L Te 2R TITT .
6. # W
6 MV X1z X > C AR H R O R IR S
1T 5 BE ORI R FHE$ 5 L, “Co
Y BOBE L bARARUEBDOE D H B D
¢, Tissue-Air Ratio o F F®##EHT 5z LIk
THAETH Y, FLLERSWIRREREL T
(Tissue-Reference Output Ratio) PEERTH
5.
GREERERDL) =

G R A
(JAEHEF10em < 10cm> Hi J7)

Z DSEFCHET 6 cn X 6 cmhs B 14cm x 14em E
CTORMHTFOFPIIEH NI EFE L. TR
O FEREERSZ20MCHBLIzE 25,
FRILMEH A (T) oS (d) ERE
HEREH D,

T=—0.0026d+ 1.048
TH2l.
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