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Summary

Dose calculations of irregularly shaped fields can be made by the Clarkson technique, which, however
requires considerable time and is thus not practical.

We investigated a simple approximation method for determining field factors(F,) and tissue-peak ratios
(TPRs) for irregularly shaped fields.

By this method, we approximated scatter dose by the ratio of area for an irregularly shaped field to that
for the overall field (without blocking). 7

Maximum error of equivalent square fields as determined by this method for irregularly shaped fields
was —1.3% for field factors, +2.19% for TPRs and +1.49% for the Fy X TPRs.
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Fig.1 Field factors plotted as a function of

square field area for 10 MV X-rays.
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Fig.2 Tissue peak ratios plotted as a function
of square field area for 10 MV X-rays.
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Fig.3 Eleven kinds of irregularly shaped fields used for measurement of field factors
and TPRs. S,.5, M,_;, L, 5, G,_,, R, 5 show differences in irregularly shaped

fields and field, respectively.
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Fig.4 Geometry for measurement of an irregu-
larly shaped field by lead blocks.
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Table 1 Comparison of field factors (F,) and Table 5 Comparison of field factors (F,) and
- TPRs for irregularly shaped fields of TPRs for irregularly shaped field of
, open field size 7 X7 cm?. open field size 12 X5 cm?.
S S R,
- ARC | AP ARC | AP
! Irreg. | Eq.Sq.i Eq.Sq. | ARC A/P Irreg.! Eq.Sq.! Eq.Sq.| ARC i A/P ARC A/P ﬂ
field | 6.22 | 5.6% field | 5.4% | 4.2 Irreg.: Eq.Sq.! Eq.Sq.! Eq.Sq.{ ARC i A/P vE
(cm?) i (en?) | A% i A% (cn?) § (em®) | A% ; A% field g.32 6.32 6.92
Fa 0.969 ; 0.968 ;i 0.960 0 -0.9 |1 0.965 ; 0.956 ;| 0.930 | -0.9 ; -3.6 (sz) (cmz) (sz) A% A% A%
ezt
2.0 |0.977i0.97 091 0 0 0977 0977} 0.981 | 0 404 Fa | 0.965 : 0.969 i 0.969 : 0.973 | +0.4 i +0.4 i +0.8
2.5 0.995 : 0.998 : 1.0 +0.3 ¢ +0.5 §) 1.0 1.0 1.0 0 0 Di ptsl
. 3.0 (10 {10 i1 [o io Jno irno ino |o o @
5.0 10,959 ;0959 {095 | 0 | 0 |[0.956;0.959 | 0.955 | +0.5 | +0.1 2.0 | 0.977 § 0.977 : 0.977 1 0.977 | 0 0 0
10.0 | 0.823 ; 0.825 { 0.821 | +0.2 | 0.2 || 0.817 ; 0.825 | 0.815 | +1.0 | -0.2
15.0 | 0.700 i 0.700 ; 0.697 | 0 -0.4 | 0.689 ; 0.696 | 0.682 [ +1.0 | -1.0 2.5 1.0 0.995 § 0.995 { 1.0 0.5 ¢ -0.5 0
20.0 | 0.591 ; 0.591 i 0.587 | 0 i -0.7( 0.580 ; 0.585 ; 0.573 { +0.9 } -1.2 3.0 1.0 1.0 1.0 1.0 0 0 0
5.0 0.959 : 0.963 { 0.963 { 0.959 | +0.4 i +0.4 0
10.0 0.826 : 0.822 ! 0.822 { 0.827 | -0.5 i -0.5 | +0.1
Table 2 Comparison of field factors (F,) and ;38 ggg; g'gzg g'gzg g;’g: ‘8'§ "8-;‘ *g-;
. X . X R . ~0.5 } -0.5 i +0.
TPRs for irregularly shaped fields of
5 open field size 14 X14 cm?.
M, M. .
me i ap me | owp Table 6 ~ Comparison of field factors (Fa) and
Irreg. | Eq.Sq.; Eq.Sq.| ARC [ A/P Irreg. | Eq.Sq.{ Eq.Sq.| ARC i A/P. 3
it vl B et B e TPRs for irregularly shaped field of
(en®) | (cn®) | A% | A% () | (en®) | A% ¢ A% open field size 20 X8 cm?
Fa 1,020 : 1.018 ; 1.009 | -0.2 ; -1.1 |[ 1.011 ; 1.009 : 0.991 | ~0.2 | -2.0
g R
2.0 |0.993 ; 0.991 § 0.987 | -0.2 | -0.6 | 0.989 ; 0.987 | 0.982 | ~0.2 | -0.7
25 .0 1o fno [o io 1o ivo jo96( 0 i-04 ARC 8/P VB
3.0 [0.998 {099 1.0 |-0.2}+0.2 0998 ;1.0 10 |+0.2:40.2 Irreg. | Eq.Sq.} Eq.Sq.; Eq.Sq.| ARC A/P P VE
5.0 |0.950 {0.963 i 0.965 | +0.4 | +0.6 || 0.963 } 0.965 | 0.960 | +0.2 | -0.3 field | 10.22 | 10.32 | 11,32
10.0 | 0.846 | 0.850 | 0.846 | +0.5 1 0— 0.840 } 0.846  0.839 | +0.7 | -0.1
15.0 | 0.731 § 0.739 { 0.732 | +1.1} +0.1.[ 0.722 | 0.732 } 0.719 | +1.4 | -0.4 (em®) | (en®) { (en™) | A% : A% | A%
20.0 | 0.629 § 0.635 | 0.627 | +1.0 i -0.3 || 0.617 | 0.627 | 0.612 | +1.6 | -0.8 Fr | L0 T30 10 T [ o M o
Dy
)
.- 2.0 0.989 : 0.985 i 0.985 : 0.991 | -0.4 i -0.4 i +0.2
Table 3 Comparison of field factors (F,) and 2.5 (L0 {10 i10 1o 0 0 0
TPRs for irregularly shaped fields of 3.0 {10 {0.996:099 10 |-0.4i-04i 0
open field size 20X 20 cm?2. 5.0 0.960 : 0.960 | 0.960 i 0.960 0 0 0
10.0 0.845 § 0.841 { 0.841 { 0.846 | -0.5 i -0.5 : +0.1
L, L. 15.0 0.726 { 0.721  0.721 i 0.731 | -0.7 i -0.7 i +0.7
MRC AP MmC AR 20.0 0.622 ; 0.619 : 0.619 : 0.626 | -0.5 { -0.5 i +0.6
Irreg.: Eq.5qa.i Ea.Sq.| ARC i A/P || Irreg.: Eq.Sq.: Eq.Sq.| ARC A/P
field { 17.6% { 15.5% field | 14.8% { 11.0%
(cm®) i @n®) | A% | &A% (cn®) } (en®) | A% | A%
Fa | 1044 1.040 { 1,031 | 0.4} 1.2 | 1,040 { 1027 | 1.009 | 1.3 | 3.0 .
Degt Table 7 Comparison of field factors (F,) and
2.0 |0.99% 0996 0.9 | 0 -0.5[0.99 ;0.9 097| 0 !-0.9 :
sl Bl Bl Bl IR Bl b BLbal Buboll HRa TPRs for irregularly shaped field of
3.0 | 0.996 i 0.996 : 0.99 | o0 0 [ 0.9% | 0.99 i 1.0 0 i+0.4 open field size 20 X 10 cm?.
> 5.0 | 0,962 0.962: 0.9 | 0 -0.1]0.962; 0.066 ; 0.965 | +0.4 | +0.3
10.0 0.852 ; 0.860 ; 0.854 | +0.9 : +0.2 | 0.847 { 0.858 { 0.846 | +1.3  -0.1 Rs
15.0 | 0.746 § 0.757 { 0.751 | +1.5 § +0.7 [ 0.736 | 0.750 } 0.732 | +1.9 | -0.5
200 | 0.648 § 0.655 | 0.648 | +1.1F 0 | 0.634 | 0.647 | 0.627 | +2.1 | -1.1 ARC A/P JE
Irreg. : Bq.Sq. i Ea.Sa.i Eq.Sq. | ARC | A/P vE
field i 10.5% 8.3% i 11.22
Table 4 Comparison of field factors (F,) and (em?) | (cm) i (em?) | A% | A% | A%
TPRs for /irregularly Shaped fields of Fa 1.004 ¢ 1.0 0.987  1.004 | 0.4 i -1.7 0
open field size 17X 17 cm?. Dept
}
G, G, (L)~ Ga(R) * 2.0 0.987 : 0.985 : 0.982 : 0.991 | -0.2 { -0.5 i +0.4
aRC L oAb y 2.5 1.0 1.0 1.0 1.0 0 0 0
Irreg. i Fq.Sq. i Eq.Sq.| ARC A/P Irreg.; ARC ARC Irreg.i ARC ARC
field i 15.9% : 17.2% field : 13X17* field ; 13x17¢ 3‘0 1.0 0.996 1'0 Lo -0.4 0 0
(em?) | (n®) | A% | A% (m®) | A% (en®) | A% 5.0 0.958 ¢ 0.960 i 0.960 { 0.960 | +0.2 { +0.2 : +0.2
Fa | 1027 1.027 § 1031 | 0 : +0.4 || 1031 { 1.031 | 0 | 1.018 : .02z | +0.4 10.0 0.835 : 0.841 : 0.834 : 0.846 | +0.7 i -0.1 i +1.3
"t o oo | o sl oo 15.0 | 0.718 § 0.721 } 0.713 { 0.731 | +0.4 i -0.7 | +1.8
2.0 0.996 ). . 996 0 0.991 { 0.996 | +0. .991 : 0.
2s |10 1o ire Lo i lre iro ey eyt 20.0 | 0.612 } 0.619  0.605 } 0.626 | +L.1 | -1.1 i +2.2
3.0 0.996 : 1.0 Lo +0.4 1 +0.4 | 0.996 i 0.996 [ 0.996 i 0.996 0
5.0 0.961 § 0.961 { 0.964 +0.3 | 0.957 ; 0.958 | +0.1 | 0.96% i 0.960 | -0.1
3 10.0 0.858 i 0.858 i 0.858 4] 0 0.836 : 0.845 | +1.1 | 0.838  0.843 | +0.6
15.0 0.750 : 0.750 : 0.765 0 +0.7 |1 0.720 : 0.728 | +1.1 | 0.721 i 0.726 | +0.7
20.0 0.651 : 0.647 ; 0.657 | ~0.8 { +0.9 || 0.616 ; 0.625 | +1.5 | 0.618 ; 0.623 | +0.8

# at Sco from central axis

# Eq.Sq. 14.5%
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199144 A B EREHE RS MEE FATH BiE
fe——— 45 > ¥ & TPR OR/AMER Zh Zh—1.3%, +2.1%1z

AI:Ao‘— (B 1+B2+B3)
=39.9%2cm? (SCD=150cm)
=926.62cm? (SCD=100cm)

Fig.5 Mantle field of open field size 45X 45 cm?
defined at a source-chamber distance
(SCD) 150 cm. A;, A, and B,.; show the
areas of the irregularly shaped field,
open field and lead blocking, respective-
ly.
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LW LEZ S, BEEEEIET 7 > b ABELICEK
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A D I Y A —yBELE TBIRRHNTF DO 7 7 >~ b AH
TLOEREE L IIEARNEFC 3.

L, TRETOWMEY 12D 205 bhubhDOFEER
TR 50 T b TR E O RS BRI O D D 124
T BRSO ISR S 2 BEA L ¢, +1. 3% AN TEMT
X7z, Zhid, TAVEF—DFWIB T 7> b LEELD
ENBFOREICHEVKEL LW DTHS.

IO EMS, FEBRETFORME L TRNERE
& TPR 2 — D QEME LRI TR T 2 LI IZFIR
DU B, L L, bbb OEMo ARC #: T I3 EEE

BEADDIENTRETH D, SEROBERIE & 5 BE
B A% e TPR ORI HRABEL +1.4% & FHHIE I X

{—FL, —DOEMEHFERFNTF THMELTE %,

2512, ARC¥:IZ Fig.5 v > M VIBSHIZBWT b,
Table 8 2773 & 9 12, source-chamber distance (SCD)
M50 cm TH B 720, 2> 7 b YBEFOEENDLRLE
VR 7y FHEEERTIE, TPR OMEZEII/NR W, -,
02 FEHI & D #HTE LT3R 72 SCD100 em iz 59 % BB &
HRED +2.0% DRETH D, BRI+ ERATEET
H5,

VA BT RS EFFRE L TPR OB HRA+2.2% D
HTH DL, A/PHEIF—4.7%12 b %% 5 O TREEHER
BOC BT RSB O ST IR ST BF & F v X B A ER AR 8
BH1.3%UNICB S 0, BHEEFHREKE TPR O 3 &
KH1L.T%DEZE LR D, KR, A/PEIZRSITFREE
TPR 2349 2 D O MIEAIRFELNLETH 5,

4. #% A

BT Ty 7 B L e AN RS O IR S BF RS,
TPR OF &Iz, EMIEABI & 230N 2RA Tz, O
ke LT, bhbhR -miEbEDE (ARC &)
AT IR B D FERIE & DFRESD R L, F72, BHE
WXERETHEECITZ 20T, BIKROE CIXEETHEAR
BHBREEZD,

A/P @R MEHT 256 X RE SR, TEERNE
DRGS0 T 5 WS REE e JissiaEn sy

Table 8 Comparison of field factors (F,) and

TPRs for a mantle field of open field
size 45X45cm? defined at a source-
chamber distance (SCD) 150 cm (open
field size 30X 30 cm? at SCD 100 cm)

. ARC
Mantle field Eq. Sq. 26. 62cm? A%
at SCD 100 cm
Fa 1.033" 1.054 +2.0
Rt ;
1.0 0. 855 0.927 +8.4
2.0 0. 987 1.0 +1.3
2.5 0.998 1.0 +0. 2
3.0 1.0 0.996 -0. 4
5.0 0.970 0. 966 -0.4
10.0 0. 869 0. 868 -0.1
15.0 0.771 0.771 4]
20.0 0.677 0.675 -0.3
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