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Radiation source

’ Collimator

Beam block

SSD

SCD
150-cm

Phantom

I:E» lonization chamber

IR Gackscatterer

Fig. 1. Geometric relationship between radiation source, colli-
mator, shielding block, phantom, and ion chamber. Abbre-
viations : SCD, source chamber distance; SSD, source surface
distance; Tp, phantom thickness; PCD, phantom chamber
distance.
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Fig. 2. Measured and estimated transmission dose after correction of partial field block
(6 MV X-ray, Tp=20 cm). The marks indicate measured data and the lines indicate
calculated dose. (A) effective FS=5X5 cm; (B) effective FS=10X10 cm; (C) effective FS=

15x15 cm; (D) effective FS=20X20 cm.
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Fig. 3. Measured and estimated transmission dose after correction of partial field block.
The marks indicate measured data and the lines indicate calculated dose (10 MV X-ray,
Tp=20 cmy). (A) effective FS=5X5 cm; (B) effective FS=10X10 cm; (C) effective FS=15X
15 cmy; (D) effective FS=20x20 cm.
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Table 1. Correction Factors Minimizing Errors of Calculated Transmission Dose

Correction factor”

Effective field Suggested
size (cm’) 6 MV 10 MV correction factor?
Tp=0 Tp=10" Tp=20"  Tp=30" Tp=0 Tp=10" Tp=20"  Tp=30"
5%5 06 06 0.7 0.6 0.5 0.6 0.6 0.5 0.6
10x10 0.7 0.7 038 08 0.8 0.7 08 0.7 08
15%15 1.0 0.9 0.9 1.1 11 0.9 0.9 09 1.0
2020 11 11 11 1.0 13 11 11 11 1.0
"Correction factor minimizing difference between estimated and measured data, "Correction factor to be used for general pur-
poses, Tunit : em
ARG 299 Aololl &8 ZAEE 2 o] HE 12
& ¢ 4 gsled meA 23 Z ARge) T4
oAl Hkdge & 5 et webA Zelulels] Aol Wi T
AAET1S £ & ool Zohe Aolel YRTE WAt 5
£ 48 peisich 8"
C
Q
&, Db=De{1+(Sco—Sce)/Sce Xf} 5 06F
=, Db: Zelole] Ade] A AR 28t E e £ 5
O 04F
Fa%
De: Felulolel 7Y s A =77 $U% A9 ool
A%
Sco: Zejvilo]e] Al AsllAl M AR} E RS Fal 0 s - —
0 5 10 15 20

mjole] sAplel] whE Feulloje] AlehAld(collimator scat
ter factor, Sc)

Sce: Fajvllole] Atz A=A M =77 EY8 -
Sc

f: BA Al (correction factor)

Zb oflAg XA A =27] HE Tp (phantom thick-
ness)=0, 10, 20 T 30 cmS TP FE Z2A=zAZAY
XA UREES AHEe ikl FES T Ads
Table 1 9 Fig. 49} 2l & 6 MV, 10 MV X4 o4
A A =Z7] 5%5 cm’oAE £=06 A, 10X10 cm’ol]
AE £=08 AX, 15%15 clAE f=1 AE 20%20 cm’Q
AFE f=1 HAFo|qirt Fg 29} 3ol4 Hoz FAH 24
5T gneFE ol&dA Fi Aoz FAHE ARAE
o] tHlZ dx¥-E & 4 k.

AsiiA ALA] Sl vlXle 98-S RAS) A%
dngES ol&d AAE FAX|e ulasie] AA =7
9] 989%94 +1% wm|ite] 2X-E UehglT, o] & 77.5%
e £05% ulgre] 245 Jehiich =3 1% o]4e]
SAE HQ S 9 FollA 87} A AL =27] 5x5
cm’o| 3 Zajulo]e] Aulo] 2020 e’ o)AMY H4-2A F
glulle]e] el BlEA FEZAE =771 v Fop o

Effective field size (cm)

Fig. 4. Suggested correction factor by effective field size.

R0z o84 7Fs4el whe wd A eEolgirhTable 2)
Al A =27) 5%5 em’T 15X15 om’ Aole] o E =

719] zAMEdAE 3k interpolation® & Faki ||

M =7) 20x20 em’Be} E A9E =12 spd AYg A

IE dE F Y%k

2. #3Y zAR0IMe e1alE FSE

AAl A AgEE FAHY AHAE ALt
phantom$ 34 SRS FANL B ¢2FE o
folo] AR Ax|L AAl FAXE vy A3} 6 MV
XA9 7% =244 935 A 6z, 10 MV X449 A+
2z YRE 23 79 BE 9o gueE|Fol 9
g ARG ZAX|7E] ek Adigre] 1%Ee Agict
(Table 3, 4). :
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AR EE o€ 2 PdxES A FFA ALY
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Table 2. Distribution of Error between Measured and Estimated Transmission Dose in Partially Blocked Radiation Field

Block opening No. of measured

Distribution of absolute error (%)

Energy (EffECﬁVE FS) conditions <05% 0.5~1.0% 1.0~1.5%
6 MV 5%5 cm? 140 84 (60.0%) 51 (36.4%) 5 (3.6%)
10x10 cm? 110 91 (82.7%) 18 (16.4%) 1 (0.9%)
15%15 cm’ 90 74 (82.2%) 16 (17.8%) 0 (0.0%)
20%20 cm? 60 49 (81.7%) 11 (18.3%) 0 (0.0%)
10 MV 5%5 cm’ 140 94 (67.1%) 43 (30.7%) 3 (2.2%)
10x10 cm® 110 86 (78.2%) 24 (21.8%) 0 (0.0%)
15x15 cm’ 90 88 (97.8%) 2 (22%) 0 (0.0%)
20%20 cm® 60 54 (90.0%) 6 (10.0%) 0 (0.0%)
Total 800 620 (77.5%) 171 (21.4%) 9 (1.1%)

Abbreviations : Tp, phantom thickness; PCD, phantom-chamber distance; FS, field size
"transmission dose=corrected reading (reading at given condition/reference reading) 10,000

Table 3. Accuracy of Algorithm in Actual Treatment Conditions with Partially Blocked Radiation Field (6 MV X- ray, Phantom

Study)
. . ey Transmission dose”
Case Collimator opening  Effective field size Tp (cm) PCD (cm) Error (%)
(cm X cm) (cm X cm) Estimated ~ Measured

Lung cancer 1 14X20 14%x19 20.0 40.0 3,966 3972 +0.16
Lung cancer 2 12x24 10.5%23.5 20.0 40.0 3,891 3923 +0.83
Uterine cervix cancer 15%X15 12x15 16.0 44.0 4,567 4,600 +0.74
Mantle block 32x35 27 X 26 200 30.4 4,658 4,635 -0.51
40% block 24X22 17x19 18.0 40.0 4,436 4,432 —0.08
50% block 25%20 14X18 18.0 40.0 4,311 4,279 —0.75

Abbrev1ahons Tp, phantom thickness; PCD, phantom chamber distance
"transmission dose=corrected reading (reading at given condition/reference reading)x 10,000

Table 4. Accuracy of Algorithm in Actual Treatment Conditions with Partially Blocked Radiation Field (10 MV X-ray, Phantom

Study)
Case Collimator opening Effective field size Tp (m) PCD (cm Transmission dose Error (%)
(cm X cm) (cm X cm) Estimated ~ Measured

Lung cancer 1 15%23 14x22 20.0 388 5,055 5,030 —049
Lung cancer 2 20%23 17x22 200 404 5135 5155 +0.39
Uterine cervix cancer 1 15%x15 135x15 16.0 40.5 5,606 5,650 +0.78
Uterine cervix cancer 2 16x16 14x16 16.0 401 5,656 5,697 +0.74
Mantle block 32x35 27 %26 200 304 5,660 5,618 -0.73
40% block 24x722 17x19 18.0 40.0 5442 5446 +0.07
50% block 25%20 14x18 18.0 40.0 5,320 5,291 -0.55

Abbreviations : Tp, phantom thickness; PCD, phantom-chamber distance
*transmission dose=corrected reading (reading at given condition/reference reading) X 10,000
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— Abstract

Transmission Dose Estimation Algorithm for
Irregularly Shaped Radiation Field

Hyong Geun Yun, M.D.*, Eui Kyu Chie, M.D., Soon Nyung Huh, Ph.D."$
Hyoung Koo Lee, Ph.D.", Hong Gyun Wu, M.D.'*
Kyo Chul Shin, Ph.D.*, Siyong Kim, Ph.D." and Sung Whan Ha, M.D.""

“Department of Therapeutic Radiology, Dankook University College of Medicine,
TDepartment of Therapeutic Radiology, Seoul National University College of Medicine,
Finstitute of Radiation Medicine, Medical Research Center, Seoul National University,
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Purpose : Measurement of transmission dose is useful for in vivo dosimetry. In this study, the algorithm
for estimating the transmission dose for open radiation fields was modified for application to partially
blocked radiation fields.

Materials and Methods : The beam data was measured with a flat solid phantom with various blocked
fields. A new correction algorithm for partially blocked radiation field was developed from the measured
data. This algorithm was tested in some settings simulating clinical treatment with an irregular field shape.
Results : The correction algorithm for the beam block could accurately reflect the effect of the beam
block, with an error within =1.0%, with both square fields and irregularly shaped fields.

Conclusion : This algorithm can accurately estimate the transmission dose in most radiation treatment set-
tings, including irregularly shaped field.

Key Words : In vivo dosimetry, Algorithm, Transmission dose, Irregular shaped field
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