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Fig. 1. Geometric setting of the measurement (SCD : source
chamber distance, SSD : source surface distance, Tp : phantom
thickness, PCD : phantom chamber distance).
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Table 1. Tray factors by tray thickness and field size in 6 MV X-ray

Tray thickness

Field Size (cm>cm)

5%5 10X10 15%15 20%20 2Bx2%5 3030 3Hx35
Open 1.000 (0.0000) 1.000 (0.0004) 1.000 (0.0004) 1.000 (0.0004) 1.000 (0.0000) 1.000 (0.0002) 1.000 (0.0000)
6 mm 0.968 (0.0004) 0.967 (0.0002) 0969 (0.0002) 0976 (0.0004) 0.969 (0.0002) 0.972 (0.0004) 0.972 (0.0002)
8 mm 0.959 (0.0002) 0.957 (0.0002) 0.958 (0.0002) 0.960 (0.0002) 0.960 (0.0004) 0.961 (0.0004) 0.965 (0.0002)
10 mm 0.949 (0.0004) 0.945 (0.0002) 0.948 (0.0004) 0.949 (0.0004) 0952 (0.0004) 0.953 (0.0002) 0.955 (0.0002)
12 mm 0.933 (0.0004) 0.938 (0.0004) 0940 (0.0004) 0.939 (0.0004) 0941 (0.0000) 0.945 (0.0004) 0.948 (0.0002)
Numbers in parentheses are (Standard Deviation)
= = 2715 0.985
A9 Az A ZAPE A7) Frtbel wet &3o] Frlslge ? +« 6 mm tray » 8 mm tray y=0.0007x+0.9737
M Ze AN AzlddE AWANE AT AT LS 00|+ 10MMmbay xTamm ey [ RE-08157 ¢
SHR] re AL ZHo] A * . i
S 8= AgRg &390 Ao, 0.975 ¢ s y=0.0009x+0.9648
olojA Zt ZAMA W2 A MWE AMES Heek ALEA| R?=0.8408
- _ - - S 0.970 ¢+ [ L}
B 259 28] vE Al AAANFELES AAS u“% ./'/'/m7
Atk 6 MV XHolA AFALADFA 6 mmojxe] Ad M 5 0.965 . Re=0.6200
Fge ZAPR A7) 5X5, 10X10, 156X15, 20%20, 25X " gge0| /
25, 30%x30, 35X35 em’ol A Z+z} 0.968, 0.967, 0.969, 0.967, 3 x X
0.885¢ y=0.0013x+0.9482
0.969, 0972, 09720928, AAMNRHTEA 8 mmeolrel = Lot 0068
AAwEIlge zAb 7] 5x5 10x10, 1515, 20X20, 09501
25X 25, 30%30, 35%35 cm’ollA z+z 0.959, 0.957, 0.958, 0.945 ' : ' ' : ' : : :

0.960, 0.960, 0.961, 0.965 o]z, AHHTFA 10 mmol A
9] A MutERE e zAPA =] 5X5 10%x10, 15X15,
20X 20, 25X25, 30%30, 35%35 cm’oll A z+z} 0.949, 0.945,
0948, 0949, 0952, 0953, 09550, AHAMVEAH 12
mmolA e AFAeEHELS 2Abd A7) 5x5, 10X10,
15%15, 20%X20, 25%25, 30x30, 35%x35 cm?ilA Zz
0.938, 0.938, 0.940, 0.939, 0.941, 0.945, 0.948°1%1=4| 2z} A}
HAREA A 2AVH =)o Frtel wpe} AHARERE
o] Z7letdtHTable 1, Fig. 2). 3% 2 AHMuFAEE
A/P (Area/Perimeter)ol wW& zAAAutERgel ZF18S
AYAE B YHEE 6 mm AHHARFAAN = A
#3724 71€7]7} 0.0008, 8 mm zF#E A 0.001, 10 mm
2949 0.0014, 12 mm =9 0.0016 02 27 AHEFA
7t F7 el wel 2AMA @)Y Fte] wE e adnked
& el F7hgel o ZthFig. 2).

10 MV XAolXEe AdAdE7 6 mmolAe b= Mxt
F3ge AP A7) 5x5, 10x10, 15%15, 20%20, 25X
25, 30%30, 35x35 cm’ol A ztzk 0.975, 0.975, 0.977, 0.977,
0.977, 0.978, 0981°1%e.n, AAARFA 8 mmolre =
HANEILE S zAPE =7] 5x5, 10X10, 15%15, 20%20,
25%25, 30x30, 35%35 cm’ollA Z+Z+ 0.966, 0.967, 0.968,

0 1 2 3 4 5 6 7 8 9 10
A/P

Fig. 2. Distribution of tray factors by A/P in 6 MV X-ray.

0.970, 0.969, 0.970, 0.974°1A 2, A AHF7 10 mmolA
o AHANFH}EE ZAME 7] 5X5, 10X10, 15X15,
20x20, 25%25, 30%30, 35x35 cm®oll A Z+zt 0.960, 0.959,
0.960, 0.964, 00963, 0.963, 0.966°%131, =HMEEFA 12
mmo) A o] AHANEREL FAPHE A7) 5X5, 10X10,
15x15, 20%20, 25%25, 30x30, 35x35 cm’oA ztz}
0.951, 0.950, 0.953, 0.955, 0.956, 0.957, 0.961°|A=H 2t 2t

AHAEAN 2AH0 2719 F7pel] weh AAAVEAE
o] F7}eldti(Table 2, Fig. 3). Hg Z+ MulFEAdR

A/Poll wE A MuEREY] FU1ES AFIAE FolA
AR 6 mm AHARFAdME AP AAY 71877}
0.0007, 8 mm Z#XEk 00009, 10 mm k=A% 0.0009,
12 mm A4 0001322 A AT A47 Zo1eel njet
ZAH AV Fbl e ASHANERE 3o FhEol
o FAckFig. 3).

Z23% 2AE F P 2 A9 BB em’ BAME 2
7l M e A ERS gF 7]E FAPES 10X10 cm®ol
Aol &9 Aole 6 MVAlAE 6 mm T4 2| Aukel A
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Table 2. Tray factors by tray thickness and field size in 10 MV X-ray

#ol=

K| M ek

Tray thickness

Field Size (cm>cm)

5X5 10X10 15%x15 20%20 25X25 30%30 35X35
Open 1.000 (0.0003) 1.000 (0.0000) 1.000 (0.0003) 1.000 (0.0001) 1.000 (0.0003) 1.000 (0.0001) 1.000 (0.0004)
6 mm 0975 (0.0003) 0.975 (0.0003) 0.977 (0.0000) 0.977 (0.0000) 0977 (0.0004) 0.978 (0.0003) 0.981 (0.0000)
8 mm 0.966 (0.0000) 0.967 (0.0004) 0.968 (0.0001) 0.970 (0.0004) 0.969 (0.0000) 0.970 (0.0000) 0.974 (0.0004)
10 mm 0.960 (0.0000) 0.959 (0.0004) 0.960 (0.0004) 0.964 (0.0004) 0963 (0.0000) 0.963 (0.0003) 0.966 (0.0003)
12 mm 0.951 (0.0003) 0950 (0.0004) 0953 (0.0002) 0.955 (0.0002) 0956 (0.0002) 0.957 (0.0004) 0.961 (0.0004)

Numbers in parentheses are (Standard Deviation)

0.975 Table 3. Distribution of radiation field size in real practice
i - 6 MV X

0.970 w.%sg ray)
I ’ =0.7285 No

0.965 Field Size (cm?) : —

. 0.960 | w 9558 Overall Field Effective Field

S 0955 ; RE=0.7089 | <5X5 1 ( 03%) 1 ( 03%)

S - 5x5<  <10X10 71 (19.7%) 93 (25.8%)

s 0950, 7 Lede s 10,9448 10X10<  <15%15 143 (39.79%) 162 (45.0%)
0.945 | X X 15X15< <20X20 135 (37.5%) 98 (27.2%)
0.940 | « ¥=0.0013x+0.935 20x20<  =25X25 4 (11%) 2 (06%)

' x * R?-0.8288 BX2B<  <35x3H 2 ( 06%) 4 ( 1.1%)
0.935 + 6 mm tray = 8 mm tray 30x30<  <35x35 4 (11%) 0 ( 0.0%)
2 10 mm tray x 12 mm tray
0.930 1 L L 1 1 1 1 1 L
o 1 e s 4 A?P 6 7 8 9 10 He] Area/Perimeter&°] AEAYU #AE 7Rtk 7Hdst
37 2 Av)e] APRES WES AN B A

Fig. 3. Distribution of tray factors by A/P in 10 MV X-ray. AZAE Z7)S F1FoR B A= 340, FEEAE 27)

0517%, 8 mmollA 0.836%, 10 mmolA 1.058%, 12 mmo € 7122 g A 31601Yet olE =AM A7z &

A 1.066% %2 10 MVelAdE 6 mmollX 0.615%, 8 mmol A3l B¥ dAAZAME =279 HFdS 136X136 em’ 7V

A 0.724%, 10 mmolM 0.7309%, 12 mmol A= 1.158% Atk FEZAFE 2719 JFL 126x126 cm® Mo 1,}1:,}14

o mebA omﬂ HFR ZAE A7) So| e Hu ke
QIAIF{OZ M HIMBIEDLSO| ElStM A

2. MUHSS R0l= AMdETaEs Bed as FEEE EL G B9 mn AL 5o
Bl APE AR R ARSS A B Ax, W A7) 1010 cm’olMY) ARAuERE 3} EF o9 2

6 MV XAe 7% BAdido] & 360719 dapd zAbd Abel7b %ic ZA 27] 15%15 cmPol A o] A A ukE a4

= AANZAE A7)(Overall Field Size)& 71&o2 & 3%
ZAbH Z717F 10%10 em® B ZAY =3 15X15 cm®
o 2e A7t 14370397 %)E M wgkm thgol

15X15 cm® Bk 2AY A 20X20 cm® B} 2e A%

o) afele] SIXTA HEz B4 E gom 2ok 10X10
cm’el Ao} A AT RER A ge Fo| He Aoz
vebsth ot 2Ab =7]7b 35%35 cmol ke ASE
1% e o A% EUAY 6 mm FAY Awawe

ST I3
348 oAt o 10% oA AR

[e]
=
Z

7} 13570375 %), 5%5 cm® Bt} 2AY Ax 10%10 cm® € A5 2u4duk
woh Ze A7 71019.7%) 59 FAATHTable 3). & F AUk
a2 P Z7|(Effective Field Size)E 7|&ez & A9 i0M

ZAPE Z7|7F 10%10 cm® Btk 2AU A3 15%15 em?  AERAME
2o} 2 A7t 16270(45.0%) 2 7 Bdm gge] 15X A ATE
15 em® 2ok 2AY 33 20x20 em® Bk Fe A9 98 A9 wLIde %&o}‘ﬂ 12.9%x129
272 %), 5X5 cm? 2tk 2AY Zm 10x10 em® B cm’, 122x122 cm’dl 747 SRE . o)#d HiA =
22 A7 9370(25.9%) 59 TAFTHTable 3). 2 24 AMH 78X AHMANEREES FAE A7) 10X10
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Table 4. Distribution of radiation field size in real practice
(10 MV X ray)

No

Field Size (cm?)

Overall Field Effective Field

<5X5 0 ( 0.0%) 0 ( 0.0%)
5X5< <10x10 14 (15.9%) 16 (18.2%)
10X10< <15X15 40 (45.4%) 52 (59.1%)
15X15< <20X20 32 (36.4%) 20 (22.7%)
20x20<  <25%x25 2 ( 2.3%) 0 ( 0.0%)
BXAWBL =3BXPH 0 ( 0.09%) 0 ( 0.0%)
30x30< =36X%X3H 0 ( 0.0%) 0 (0.0%)

em’ol A o] Ao vkt Aol o]zt gl2AcH(Table 4).
DA 9 HE
2 Bk 99 Azpso] B g iy o7 six

beam modifierE°l 2Js] A7|= ek
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9\:]\‘:]_7 10)
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2 Wt BAY F Qe FFolgn dES AYAY 1

o] folElye zAbH =Zv) 1515 em 7R %

SAZE AUk B AT 2 ATy dlx

Fihgo] HEes AX gL 302 YEYTH

Tatcher Y%= 097 g/em® o}3d awAdutg o] &a}e

ZAM Z7) 20%20 em’7AA] ATE A 2w Aduknt 23y
k=1

e A
© A

0
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x JIN'

Eo] head scatterel vlX& G2 FAIS whairin AEA
At

‘ﬂiﬁ, Jurinsic 57 S} e Mol QAtEE A
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Validity of Clinically Used Tray Transmission Factor

Hyong Geun Yun, M.D.
Department of Radiation Oncology, Dankook University College of Medicine, Korea

Purpose : By evaluating the dependence of the tray transmission factor (tray factor) on collimator setting
and tray thickness, we determined the validity of the clinically used single tray factor for standard
radiation field size (10%x10 cn?).

Methods and Materials : For each X ray energies (6 and 10 MV), outputs were measured by using 5
steps of tray thickness (0, 6, 8, 10, 12 mm) and 7 steps of radiation field size (56X5, 10X10, 15X15, 20X
20, 25%25, 30x30, 35%35 cm®) at 10 cm phantom depth. Qutputs were measured in both ‘with tray’ and
‘without tray’ conditions by using radiation with the same monitor units, and the tray factors were deter-
mined by the ratios of the two outputs. To evaluate the validity of a single tray factor obtained for stan-
dard radiation field, we analyzed the pattern of the field sizes in cases treated at our hospital in 2002.
Results : In the 6 MV X-ray, the increases in the tray factor between the standard field (10X10 cm)
and the largest field (35X35 em?®) were 0.517%, 0.836%, 1.058%, 1.066% in 6, 8 10, and 12 mm thickness
tray, respectively. In the 10 MV X-ray, the increases in the tray factor between the standard field (10X
10 cm®) and the largest field (35x35 cm?) were 0517%, 0.836%, 1.058%, 1.066% in 6, 8, 10, 12 mm thick-
ness tray, respectively. In a major portion of clinical cases, when the field size was smaller than 20X20
e, the tray factor was in good agreement with the standard tray factor. However, in cases where the
field sizes were 30%30 cm? and 35%35 cnt, the error could exceed 1.0%.

Conclusion : The tray factor increased with increasing field size or decreasing tray thickness. The differ-
ence of tray factor between the small field and the large field increased with increasing tray thickness.
Furthermore, the standard tray factor was valid in most clinical cases except for when the field size was
greater than 30x30 cny, wherein the error could exceed 1.0%.

Key Words : Tray factor, Field size, Standard field size, Collimator setting, Tray thickness
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