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An Experimental Dosimetry of Irregularly Shaped Fields
Using Therapeutic Planning Computer

Hyoung Cheol Kwon, M.D., Yoon Kyeong Oh, M.D.
Sei Chul Yoon, M.D., Young Whee Bahk, M.D.

Section of Therapeutic Radiology, Catholic Medical College

The authors have intended to measure intrinsic dose distribution by Farmer dosimeter in
irregularly shaped fields such as L.M and T shape models in order to determine dose inho-
mogeneity in those models,

We made 2 off-axis points in each model and measured the depth dose at 1.5, 5 and 9cm
below surface.

The results showed 1~3% dose discrepancy between 2 points.

We also measured the cepth dose by geometric approximation and computer calculation in
those models, and came to the conclusion that computer calculation using Clarkson's principle
is simpler and the measurements are closer to the ideal data obtained by the experiment in

three models of irregularly shaped fields than those of geometric approximation method.

olol AA5E 49d oz $AF2ARe LY
M & 4, T4 29¢ mokstd, FAMNA Agiz
32 asg o, %Az Al e nd,
REqon A48 PR TG AFe AL

PRAYEARL B4R 2 A ZA ] 2

5\‘]_ X&‘ '{c}7 % ';} '}—Z“]‘% }_iﬁ‘}- ‘?’EH 04_'_ Z}uzﬂ%_— %\l' Q’]ﬁ‘l' ;“}\l'i]% ﬁ%’i]-q—]- 7_‘)_7_}_ H]ﬂﬁ‘l_ A , 76]_:[:’_5
734, AA A4 2ANA A4 W ALY F Aubule] o3t AL BT £ glglvle] 2=}
21!-0-—":" :-d]-i’(d LEZ,!, ’E“Oééé’ ojvysi, mantle 3 5

BaE weish.

FRYZARY A, FAAZAA, A% A2

%
T4, ZAteRd Absle Qg Ay
A A

ME W WY

o}
+29 W3 g dE
¢ 4 9od Hebd 4T AFLEE dobrs 9 - FHYZAES] 28
A @Al A (interesting point)o 48] A2 o) 2 Ay zAae dg w24 Fig. 13k ze] 15x1
83 e em 2798 LY, UY, TY& 47 HEsled,
*o] =EO gx: 1084l FA darxsaddns A 8 A ndda Fdatast e FAFAA
3ol 4 TG G. ol (off-axis) a,b F A& AR5t

— 281 —



2. SFYY

A7) a,b F AAY 1.5, 5 9cm ZololAe Az
¢ 8 6 MV AP ASs) (& AV 3 A4A)E A
E3ked 41 - 3 A(SSD)E 80em 2 FR A 5
monitor dose 100 cGy & Z Attt o] A e ALL
3t 2.3 2 water phantom 3} %24 %7}+83 9 paraffin
phantom ¢ 24}-83}9l 1 Farmer dosimeter 2570(Nu-
clear Enterprises #]) o 2 %A 3}och,

1. L shape
k 44
-
ek R
T
b
T8 &
‘g L
Field size 15 x 15 em

Effective F.S. 10 x 15 cm

2. U shape

——l

*

D

|

15 x 15 cem
Effective F.S. 13 x 15 cm

Field size

3. T shape

a

- -

b

i
'
!
1
|
)
|

L]
!

R AP

[]

He— q
15 x 15 cm

Effective F.S. 11 x 15 cn

Fig. 1. Experimental models of irregularly shaped
: fields.
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Table 1. Frequency of Irregularly Shaped Fields
C %

Field Regular Irregular % of treatm-
site field field ent of field
H/N 35(26) 100(74) 135( 34)
Chest 21(24) 65(76) 86( 21)
Abdomen 19(46) 22(54) 41( 10)
Pelvis 5( 6) 82(94) 87( 22)
Others 51(96) 2( 4) 53( 13)
Total 131(33) 271(67) 402(100)

H/N;Head and Neck
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Field Size 30 x 30 cm
SSD 70 cm

10 cm
at isocenter

Depth

Relative ionization

1 b %
-15 cm 0 15 cm
Distance from center
Fig. 3. Flatness of 6 MeV Linear Accelerator.
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Table 2. Dosimetry Results for L Shaped Model (Unit: cGy)

Evaluation Approximation Computer lonization chamber
method
Depth(cm) a b a b a b
1.5 103.2(6.3) 103.2(3.7) 96.4(—1.8) 97.1(—2.4) 97.1 99.5
88.5(7.5) 88.5(3.3) 81.2(~1.3) 83.8(—2.2) 82.3 85.7
71.7(5.6) 71.7(3.6) 64.1(—5.6) 67.9(—1.9) 67.9 69. 2

value of ionization chamber—value of approximation(or computer)

(%)= value of ionization chamber X100
Table 3. Dosimetry Results for M Shaped Model (Unit: ¢Gy)
Evaluation Approximation Computer Tonization chamber
method : -
Depth(cm) a b a b : a b
1.5 103.8(5.2) 103.8(3.3) 96.6(—-2.1) 97.6(—2.8) 98.7 100.4
5 89(5.0) 89(3.1) 82.5(~2.7) 84.9(—~1.6) 84.8 86.3
9 72.2(6.2) 72.2(2.7) 65.7(—3.4) 69.4(—1.3) 68 70.3
(2,)— value of ionization chamber —value of approximation(or computer)
o) = value of ionization chamber
Table 4. Dosimetry Results for T Shaped Model (Unit: cGy)
Evaluation Appfoximation Computer Ionization chamber
method .
Depth(cm) a b a b a b
1.5 103.4(5.4) 103.4(3.5) 96.3(~1.8) 97.2(—2.7) 98.1 99.9
5 88.6(5.2) 88.6(3.3) 82.7(—1.8) 83.9(—2.2) 84,2 85.8
9 71.4(4.8) 71.4(2. 1) 65.3(—4.1) 67.9(—2.9) 68. 1 69.9
(%) = value of ionization chamber—value of approximation(or computer)
4 value of ionization chamber %100
Aol e AdY ¢ Aok 2T A AR 0o TDxw00 @
F, A4 262 A, FAFE el A5y (%DD)axSexS,xSSD factor
thokdt a4E2 doted AFLTe #as 9o A K: Off-axis(center) ratio
Aol e B&gr wel & #okghnen, dm: Depth of maximum dose
BAYZARY Aol FdAAL oL 2 g: Vertical distance between skin surface over
443} Clarkson el & ol &5 A Ee] wujo] o i given point and nominal SSD
ABHA AR A F2 Azt g ol 4 BSF, and BSF,: Back Scatter Factor for the equ-
S5o] geh ZAYolR RAHEZARL SoluiA ivalent fields determined at given point and
AA4Rd e R arSol ABLIE A4k ZApalu ~ central axis point, respectively
2 golel BE AL FAMFos 7FsA Het MU: Monitor unit
o)t chgsh g Bl G ALY 4 of s Sc: Collimator scatter correction factor
Sp: Phantom scatter correction factor
%D, D = (uncorrected % D, D) xKx( SSD+dm ) ’
SSD+g+d SSD factor: o2
BSF, * "SSD+t,
x—-—BSFo (1) SCD: Source calibration distance



t,: Reference depth
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