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Compensating bolus-material and compensating moving-wedge technique applied
to arc therapy (An attempt of getting standard isodose charts for
moving therapy) Studies on telecobalttherapy 22nd report.

By

Kohzoh Morita
Department of Radiology, Faculty of Medicine, Nagoya University, Nagoya.
Director: Prof. S. Takahashi,

1. This paper details a device of new technique of rotation or arc therapy. For
this, an arc shaped bolus material was set on the surface of the skin of the patient for
making the center of the tumor to occupy its position at the center of the irradiated body.
(Fig. 5)

2. The advantages of this method will be counted as follows :

a) The isodose charts obtained by application of this method are applicable as the
standard pattern to irradiation of every part of the body, when they are once produced
for the phantom attached by bolus material.

b) A circular, not deformed, beam focus is obtainable even for superficial lesion,
when the bolus material is attached at the body to be irradiated. In addition, increased
surface dose caused by arc therapy for excentric located tumor is minimized when this
method is applied. (Fig. 6 and 7)

3. Isodose charts were actually produced for three types of cylindrical phantom of
diameter in 17 cm. 24 cm. and 30 cm. The maximal deviation between the maximum high
density part of these standard isodose charts and that of the rotation center was only 5
per cent. (Fig. 8 and 9)

4. Next, the more improved device is presented. It is considered the wealk point
of the method above described, that the favourable effect of build-up ”’ effect is faded
out, when the bolus-material is attached directly to the surface of the body. In order to
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get the same effect of that method, the compensating *‘ moving-wedge ** was devised for
playing the similar role of the bolus-material. The wedge, made of lead equivalent to bol-
us material was placed between radiation mouth and the patient in place of setting the bol-

us material to the body surface directly.

The wedge was made apart from the surface

of the body and moved around the patient with the same velocity of rotation of source,

keeping the constant direction of the wedge.
to the adapter of the radiation mouth. It was obtained a good result.

(RREM) AKREZBELE O R B Bolus
YIEClEoh7 ¥ 7 ¥ — 23 L, S Tifss
B, TNERRFRE (180° ) #E¥Eii s L
THIBIZERTEZNESHHRLED L L

(EBAEEFER) A L 7- phantom DfEE
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MR T CICIREEI N T 214 TH 32, $E
12ix %Co PNBEiD B R T —2000 B % fiv-7=9.
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80° ThB. FEHTCIERLpIE LTEAET
90° HOBFALT 3. ) BETIE (HHEZLEBE
FEECE G 2MAROARE S) 4cme L7s.

(1) WFPOLOBWRBEMpPLLE DXV & HiHE
5376 & OFEGR. HERITO U CIEFHRL 2 F0
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) DOEIICHWROMESMOZEL % Fig.
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In practice the moving-wedge was attached

(Fig. 10-14)

Fig. 1. Isodose charts of arc therapy made of
pendulum angle of 180°. Dose distribution
is varied when pendulum center is placed
at different depths (point a,b and ¢, right)
from the surface of the cylindrical phant-
om (17 cm. in diameter). For the conven-
ience of better understanding the illustra-
tion is produced that the center of pendu-
lum motion is set to the point C for three
cases (left). Field width: 4cm. Pendulum
angle:180° Solid line: 8.5cm in depth fro-
m the surface of cylinder; Dotted line:
4.5 cm. in depth; Chain line: 2.5cm in

depth.
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Fig. 2. Differences of isodose charts when
cylindrical and elliptic cylindrical phantoms
are used and the center of pendulum mo-
tion is located at the centers of the pha-
ntom. Field width: 4cm. Pendulum angle:
180° The center of pendulum is illustrated
so as to be set to the same point. Solid
line: in case of cylinder: Dotted line: in
case of elliptic cylinder.

Fig. 3. Gradient of dose change of the isodose i |
charts along the line AA’ of Fig. 2
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FBEORBEE . RIS L oh ORI R
fEkED phantom O FCMTHRF-HL & 350 72 e
TEDKN R TRESTH DL OZERI R A X W,
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L ARFPLOAME 20 X 5 & FiE45 1
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Fig. 4. Shape of 80% dosage region of the
isodose chart in Fig. 1 and Fig. 2. The left
represents Fig. 1. (solid line: the pendulum
center is setted at the point of 8.5 cm,
from the surface; dotted line: 2.5 cm,
from the surface) and right Fig. 2. (solid
line: cylindrical phantom; dotted line:
elliptic ¢ylinder). The latter shows devia-
ted more in the shape of the dosage reg-
10n than the former.
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& Fig.5 BOMWC2¥ 3. T35 mBigc
IR0 B ) BREHR OB DML & 2612 5206
BELE LS.

(2) Bolus ME 2335 L 2Rk 375 L T
BT U7 & CAREIC LA LEENRD 20
%41% 3 L Lz, phantom } L T4idi16cmE
240y X 100D L & fEo 7z, IRF-rhONL A
ETEEX Y 3emicB w7z, BEHEGELED
BT 7 141°C 4 COfET i & hsais L < e
90° ZEil 180° TH 3. bolus DFE P Mix D

Fig. 5. Various types of attaching the comp-
ensating ‘‘ bolus material ’ to the body.
Cross section of the body (ellipse), tumor
(small circle) and bolus material (semic-
ircle drawn with oblique lines).

Compensating
Bolus

Bolus

Fig. 6. Isodose charts with no attachment of
‘ bolus-material ** (left) and with that of
the bolus material (right). Field size: 4 cm
Depth of pendulum center: 3 c¢cm from
the surface of phantom. Pendulum angle:
180°.
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Fig. 7. Gradient of isodose curves along the

line AA’ of Fig. 6, Solid line: with bolus-
material; Dotted line: without bolus mate-

rial.
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Fig. 8. Gradient of dose distribution along the line AA’ of right lower
figure in application of different size of cylindrical Phantom. Pend-
ulum center being placed at the center of each phantom. Field wid-
th: 4, 6, 8, 10 and 12 cm; Pendulum angle: 180°.
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f': margin of radiation field. curve a: su-
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upper figure of Fig. 8. (Field width: 4 cm.)
curve b: summarized curve of nine cur-
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Fig. 10. Schema of arc therapy using compe-
nsating moving-wedge.
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Fig, 12. Compensating moving-wedge attached
to the **Co rotation therapy unit. t: mo-
ving wedge.

Fig. 13. Isodose chart obtained by using com-
pensating moving-wedge being equivalent
to bolus-material of Fig. 6. Nothing pract-
ical difference is resulted between Fig. 6
(right) and Fig. 13.
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18C° , MMNEIE 4cmtH 3. Fig 1334850 7-
FRDMTH S, R 2 O Fig.6 DADK & F~
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Fig. 14. Gradient of dose distribution along
the line AA’ of Fig. 13. and Fig. 6. Solid
line: with compensating moving-wedge;
Dotted line: With compensating bolus-ma-

terial.
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IREB DB, TNETHEET I EROMCT
5. ;
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15 B0 EEE DL R CFTOR & 2 gas O
wedge T 1mmPlF (HHE 10 bolus Tix 1 cmfE
B h7-%) O, BERETZEAEET 3
Z OB T 2 EE 5 LT LR TE
Fig. 15. Two ways for avoiding double absor-
ptien; A)by reducing thickness of the edge
of the wedge which more than 1 mm. thi-

ck; B)by omitting as neglisible when less
than 1 mm. thick.
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TR .

(3) 200~ 250kvp X##ix pbhantom®dik
EIXLBERSMGOBR(NOEERLE . D
Ok E SO phantom (2D TG DS AR
TEMERIBRIIZES Z 2274 3.

5. ZOFEOBEA, ToOAEOREE N B
ELTE (1) EFRECHREST 8482 Tz
WERECD T % T DR TR E 4 2 BRI D b 0
ELEB. HLURDOIME T Z OB HEE LI
&St EA

(2) IBFhOFEE» LENBED 15 kb
LECETICB UE O H BENE,  100%55 R ER
NRELEFEmMoTT Lol LABERN O
BE.

(b)) BRHEEOERGFASE  HoRFrhi
P DFEFRATRD FRSE 12 B B i5EEEE RIERT
BRTH 5.

(c¢) bolus BIEEFRYES X { Zo72b, EL
235k, wedge 320 DIt sFARERKE (4
%

(2) RO FEIT { W2 A M v JRa E
#Eo T, HoFEMEL CEBRY T AT
3 3T, FREETOE/FHEBROMEGH Y ©F
BERVFL AL L (ER2KU4) BET
»5.
6. Z OENT 2f wedge @ 3l © EHIEE
22T, Fletcher®, Cohen!® 7% ¥\ Xi8 &k U

— 85 —
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SCo % (£ L RN wedge % BRI L7-8

BEAHERL T3, RIOZOFEFFERTH
VIR O EE & 4512 wedge DJEE 5 X THTS
ZERTE B, FEOTIO wedgeDPEE # bolus
DEXC—FHE ¥ 20 T3 7% { TECHENCE
EEMATEHA»bABMRE X LEET 2
ZLERTRETH S, ZOZ L IEEFOELTC
ESDEABZEYTEBZLEZRLTVS. 2D
RIBL TR AHEECBRNDOFETH 5.

(k&)

FRRAARIZ bolus ¥ i L TS L 72w
Bréchl e 724MERICT 2L, 61 UDM
£ phantom THIDTH 7= ESAHRT &2
WHATEBZ L1 5.

2. ZOFEC BRI, SESHERoRI
A0 b DL 2 Bz, MESHOELZLE sDZ
HAFEEE bR & 218 5.

3. fU##7: phantom size3 ECHELSTHi%
WeE L7z, ZOREERMCE 2 00%EHfE©
S VB2 B55orn. FOREOEEHG
DIFFRRAE+5 % Th 5.

4. B FAX¥—ETIE bolus #EEME R
HHEIC { 221F 3 & build-up ZEFRLZbN S
DT, EMEL DITL L TEMOEE D THEDT
moving compensating wedge, TRIERDEE %

HAEFENMRE LM #2248 w22

7z, ZO wedge DEEFEOEH b Fex DI bk
& @S adapter ZFIA T M EfFRIC T 3.
5. Z ¢ moving wedge 2 F IR F D
BEsoH#E Lo TR ERLE TS Z L}
AEETH 5.
(FHIToEFIFE20ME A B RS B AT 2£35. 4,
17 @13E HE e R dtp it & 35, 5.29 " B oiglT
ElHER&miEltpEif4e “36. 11, 5 " cTRELE.)
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