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The protection of the eye balls in linear accelerator X-ray treatment of the hypophysis:
A hollow-out radiation technique
By
Toshio Ueda, R.T. and Takashi Kitabatake, M.D.
(From the Department of Radiotherapy, Aichi Cancer Center Hospital, Nagoya: Chief: Dr. T. Kitabatake)
The selective protection of the eye balls in rotational radiation treatment of the hypophysis applied.
with linear accelerator is investigated and the effects of different size of protectors and field sizes on dose:
distribution in 6 MeV were studied. The magnitude of dose reduction at the center of tumor with the:

radius of protector was estimated and measured The dose at the center of rotation is as follows

Ih:Drx(ﬁ@%ﬁﬁ—+eﬂ_%rymmmmm.m
Where
| D, TP Dose at the center of rotation in the hollow-out technique
| B SR Dose at the center of simple rotation technique
€¥.........Average absorption value of lead protector.
[/ R The angle of radiation shadow

The estimated value in equation (1) was approximately equalled that was measured with Siemens:
condenser r-meter. The deviation of the measured Tissue-Air-Ratio has -- 1.25%, accuracy at the level
of the estimated value.

I & = SHEEW X oT Z 0FEERT B, BB

FTHCET R ST SR BLE O Y
L, MECIFELSRBHEL S 28E LY, T
T =230 | 605k ST B X o> TREIRAYIC B
Fﬁ;}iﬁ é; h_C [P Z.) 3)61718118) A

ITHIBSHE IS O I B2 % 0 —F 4 FT#k

D&, BEN O M THLED DB
PR LUCTRH T HEENDB. 20 L 60E

*EIWAFERHBEERE

B, FTHEME 2 OfERD OElE e g
EhazEdELLIRLN, V=77 275V~
# =TIk ERAVNELPOW 2.0 v 60 B O
BRI AT, FHIIEB T Do, KRS
CEWTR) =T 7223 V—x—CX BIEERT
G 0 JE: L T X B RS R OB
OEDOEHC OWTER L EREE DD,
II RRERITIRER ST D Mgt

— 44



A fnd34E10H 25H

IRERATHORST 24T 5 1k & 33500 o Bt 1 4
ATH 7 m oy 2 AR Y L D oF B, Thit
FCIEIE S 2 2 .30 b 60EIRIBHER T L oT
TFokb D LA UFEHEVCEMAETLL0TH
51 R LD B R THEBHEOITHR B 21T
5 EE Dk & X & ALEDC HEB U fofrE ~FTHH
% BB T 5. ABBCEALD
e B Ol ¥ TOREREX68en, 52 5 EliE
FulaE TORERNE 100enTH B . FDTbiTHE
BIAE DRI BREHE DI T 1.5(5E 7% . K
VIREER L FTH 7 = o 2 R B D@ LT
ERTHS.

Fig. 1 The accessory for the selective protection
of the eye balls attached to the radiation mo-
uth of linear accelerator.

Fig. 2 The schematic diagram of selective pro-
tection of the eye balls. The cross section shows
the arrangement for simultenous protection of
tne eye balls in the treatment of the hypo-
physis.
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Fig. 3 Relative dose distribution along the mi-
nor axis of the head phantom in selective pro-
tection technique with 6 Mev linear accelera-
tor. r; radius of the protected area.
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Fig. 4 Relative dose distribution along the long
axis of phantom in selective protection techni-
que of the eye balls with 6 Mev linar accelerator.
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Fig. 5 Dose distribution in the hollow-out technique applied to 6 Mev linear accelerator. The longer the
radius of protected area, the larger the deviation of isodose contour. Field size is dem X dem.
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Fig. 6 Dose distribution in the hollow-out technique applied to 6 Mev linear accelerator. As the field size
increased, the relative dose of the eye balls increased. The radius of shielded area is 2.03cm constant.
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Fig. 7 Dose prifile acrross the center to that of

the eye ball. Dashed line is simple rotation
technique. Chaine line is obtained through the
hollow-out technique applied to Cobalt unit.
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Fig. 8 Geometrical analysis in relation with the
protected area of the eye ball and rotation cen-
ter of the beam.

H.....-Center of rotation.

Ceeee Center of the protected area in radius
R. During the rotation, lead protector
shields a central beam to the center of
rotation nearly 2x <QHO=4¢

Dt DD LA RT.

(3) [EHEHLERT B R

RO X5 AR FEE L T SRS
4T 5 A ARIE v — B3 B MBI H 58
HAWES. FrTinkd hFETRBLOE

AAEZHEF LS B8k 78

WRED L ST B MR L.

X 8 i TH % BIROEEEA L, OZFTHEAT
OFLET S . FHEORI O PO E LAEER
OFTHA. 2O X 5T 5 EEEEFOLHE R,
P, WRIE B FTH I D R
IR EVRHBOEIS AR 20 THD. 0 OfF
XOHOREMNBIIFHHTE, ZORIIEE
CIEEERETE R & DR IuE X, BEAS 1 [
T5E, RIOOHFRO 180° KM Tz
A CAEDI2RIME R U & 5 i H %
B LA BEIK 226, —DDREREZFTH 7o
T 1 AR XA 460 ORIERIET X oTH
XhicfEsrEiEfO~Fzbhs = &
D, TIIRER 2 EOfTHBH Y175 &, fTH%
Lig\PIgsRFHa st U 1 [ElEE OfEt O &l & 11 dk
DEH3EEbLTENTES,

Du=Dex(Pggy +e ) @)
i
Du oo FriAST o [aliE O R
Dr ... !Iﬁ‘l U4l CHE RS Uis o algEd
VO ORE

et - MRIAE DSEHY DI IR

TR DO~ & 5 AR IR T = » 7 OfF
B piEEE E CoERECH L Y sk T B
DTr &7 v » 7 OFREDERE, REITHH
MO¥EFEETHE, Ri= 1.5 THDH. BRPD
HHEr OFRET r oy 2 B E BYA, Thid
BB RS ETHT B & MK 6 =T =
g Lih, FR7 e 5 2 OFHO BINLE
T ewd TR LIz, p BEHLCEE (52
LAS-M) iz XDt & o RILFEE T ERTRD
TASREATIR0.63 1T H Ot ITHIERAL R 2
7 AR E, s B3TH AR ED K
E R OWUER D IR AL O ED RD S B .
)R & viTHF O 2 K& < FhiE, Th
CREDTHOREILEAT 5 2 E2RD .

F I TR Ol 4 DK EIOLE STk 7 =
v 2 B EOTITHBH 1T\, 77 v F— AT
OEERFLOBEAREL TAH5H &, FHELICE
EFRAE—F L. RO ZOHEELYTRTLOT

— 48 —



T Fn434F10A 250

Fig. 9 Effect of size of protectional area on dose
at the center of rotation. The larger the size
of the shadow, the dose decreased. Solid curve
indicate calculated value and the dots indi-
cate experimental value.
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Fig. 10 The deviation of Tisse-Air-Ratio applied
selective protection of the eye balls in the
treatment of the hypophysis. Dashed line is
estimated value. The dots indicate experimen-
tal value.
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Fig. 11 Dose distribution in the hollow-out te-
chnique applied to Cobalt 60 rotatlonal unit.
Field size is 4cm X 4em, protected area is 2.03
cm in radius. (c.f. Fig 5-3)
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