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.3, 5,10, 1554 L0 ZARSIRICE 2|8 (pinpoint farmer type chamber, PTW, GERMANY)S 0]
MV, 6 MVE 5 cm, 10 MV 10 cm Z0]|, SAD 100 cmOiAf 2
(X-omat V, Kodak, USA)E 0|&35}0
medical film (AGFA, USA)Z2 0831
01 M&o| By HEE RESILCE
ZX0lA 2100C/De 90 MUSE 9 MUNIA 1 MUY M2 (cGy/MU) 2
foldm 2100C= 0.5%, 1.3%7+F 242+
o A= FH(et ol X[of et 1%

i =p=)

HE S 015104 TAIBILS| £2i8 5%

== MES LEHE 90 MU, 30 MUOIAMS| HE et

=2 M2 20z OMUOIA ZAHHL HE

8 MV 10 MVollA 90
B7sIAEt. 600C gt
| 2.9%7X] Xt
SARALE,
HEZ<+ 3%, HAE<2%, ICRU
Lt 2R0AM AL S ZB0A =3]
XIS 20leh=

(&}
CAEL FE 2| Al O 2XE

MUZ 2lst xj0j= =olg

3%.

P
e

UHX|, CHE RAH

B0 - 7 [AHIH

o] =82 2005 29 3¢ HdFsle] 2005 9€ 9Y A

=oe

AR} - AFs, AModF5 Y GAH AP EE T
Tel: 02)2228—-8091, Fax: 02)365—-1792
E-mail: kimjooho@yumc.yonsei.ac.kr

155

I.M E
sl &% 2o] X5 2F(CT simulation) 7 A3

Ag Aul(RTP) o] ddo g B ARE o) 2%



CBHIAIAIALZBEEIX] 2005

oo A% S/ A Ve Mg &
HHom A2 F e 33Ad gA =3 A=
(Conformal therapy)9t FAVHU Mz B7F 714
(Field in field technique) o] A5 A0S o)A 1 ¢},
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S aEY 2 AAQ] 2L U F Je A
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Eoa] Al 2 Varian 2100C/De} 2100C
(Varian, USA)9] 6 MV, 10 MV, Varian 600C (Va—
rinen, USA) ] 4 MV olUx]& AF-3e] 10X 10 cm®
ZApEA 90 MUE 1, 2, 3, 5, 10, 158 R&std
z¥zk 90, 45, 30, 18, 9, 6 MUR ZA}atgdct.

Z2]& (Pinpoint farmer type chamber, PTW 0.035
cc, GERMANY) & ¢]-83}4] 4 MV, 6 MVi= 5 cm, 10
MVE 10 cm ZololA] B 3] (25X 25X 25 em’, well—
hofer, USA)S o]&3ta] SAD 100 cmollA &A43tY

2282 PE(X-omat V, Kodak, USA)& o]&3}
2 Az-& vehdl= 90, 30 MUCIM 2] HE w9}
%) H|wEld dwbAol medical film (AGFA,
USA) & o83l ¥ MFS Holx 9 MUAAM =
APAY] B Ee, AEE vwste] Mo 54 W
sle FEsh
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1. MU 289 IE 47 &9 gt 42

Varian 2100C/D¢} 2,100C (Varian, USA) ] 6MV,
10MV, Varian 600C (Varinan, USA)¢] 4MV 9\i=R]
E AHgetel 10X10 cm® ZAME o)A Sdg zAL
90 MUZ 1, 2, 3, 5, 10, 153]2 ¥8kate] 90 MUS
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Atk =3k =47] (dosimeter, PTW, GERMANY)
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[Table 1] Does delivered by 1 MU depending on the segment size {cGy)

Number of segments| Segment size| 600C 4MV |2100C/D 6MV{2100C/D 10MV|2100C 6MV {2100C 10MV
1 90 MU 1.000 1.000 1.000 1.000 1.000
2 45 MU 1.005 1.004 1.001 1.002 1.001
3 30 MU 1.006 1.007 1.006 1.001 1.002
5 18 MU 1.012 1.010 1.008 1.001 1.001
10 9 MU 1.016 1.016 1.007 1.006 1.014
15 6 MU 1.029 1.020 1.022 1.012 1.015
Maximum difference between 0.0027 0.0015 0.0016 0.0014 0.0016
the three sets of measurements
2. MU 289 2 M=o} Tz Tieh 33k 1.0320
] 0280} —s— 2100G/D 6 MV .
— P23 ¢ 3] — 2 o3 A ’ --+- 2100C/D 10 MV
X omat A% “ég_’ é]ﬂ'z-y?l L gram % (] }‘] }% 1.02401 —— 2100C 6 MV
= dutA ¢l medical filmE ©]€3Fo 90 MU, 30 --=- 2100C 10 MV ST aeA
L 102001 ..a-- 600D 4 MV
MU %‘ H]E—Z—ql 'E‘E]' %37} ‘1'1%‘19: ﬁ‘—%g] T,‘f’_—/}ﬂ,% X- g 1.0160 -
omat V BEoA ZA3kch. 3 10120
9 MU A9 X—-omat V HE& ALg3d &3 & 1.0080 -
T} Yol BA o] ol slu2 et 243 medical 1.0040 -
filmg o]&3std zZ}zt APx (flatness)9t, A= 1.0000 1
Z gyl gstsd 099680 +—F—————FT—T—F/— """ T—T—T—7T—T—T
(symmetry)& |23t} 12345678 9101112131415
ZE2 ob3¥ 5 om o A8kaL SAD 100 cmel] Number of segments

Al ZA o i
1 F=I2.2.74 Densitometer (VIDAR scan, USA) [Fig. 1] The dose per monitor unit (MU) as a

oA AFE E4sH AT function of the number of segments, as
HAYSE W &L FHoZ ZAH 80% WA measured using ionization chamber

4 B AEH A1 e AHe 1€ {Dnas/Drin

x100}2 Aojatgon], dAss 2aeiel dele]  Outpuel B wTekr] Ag AP =
B FAHL M1 { Do/ Drinen) X100} 8] 22 7|UE 5 U= 90 MUE 71F02 1 MU
M

2R F93 g ZAH 242S V|F0E gun— A (cGy/MU)& vwg 3 Table 17 2t}
target B YEOoT EA Fon H—$ weke 33 vty SA% A gre] JF 2ols g 2
X~Z0o=2 qA8le Z47] vl WFeAe] ARzt of 3 600Ce] A4 6 MUY &S 3-8 F$ 2.9%9]
He= uzs gt Az =712 Vehgiglon 2100C/DaA 2.0~2.2%:)
ARZ7HE, 21000 1.2~1.5%) 1% 2712 e
mzZ Yoz He MUE AT 2% T3 MUY ois]

28 397 KIS | MU A%(Gy/MU) o] thas
Be 2 Mg &2 § g% ,
1. MU L%}oﬂ q\. l_% 5-10“ T‘H?_ 6% _%_7]__5_}_15_ 7}_10 %@Elﬁﬁ}[ﬂg 1]
o}
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[Fig. 2] Flatness in X—axis and Y—axis as a
function of small MU of 600C 4 MV and
2100C/D 6 MV, 10 MV
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1.01 4

Symmetry (Dmaxsym/Dminsym)

1.00-
90 MU 30 MU 9 MU
Monitor unit
1 X-axis 4 MV 1 X-~axis 6 MV Ml X-axis 10 MV
1 Y-axis 4 MV ] Y-~axis 6 MV Y -axis 10 MV

[Fig. 3] Symmetry in X—axis and Y—axis as a
function of small MU of 600C 4 MV and
2100C/D 6 MV, 10 MV

A, A& (Dose rate, PRF: pulse repetition frequ—
ency), ZAMH Z7] Foll wl FrPHo R Hlwsty
Hetor} oifz|e} AN ZU)o] wE Aol A
o] S eatel AN oF 0.3%9) 2ol UERE S
X, Folgt o7t gle AR AlmEo] Hxe 4
I & =&3A otz thet AFE & A}
ol& °F 0.756%2] ztol& vtehd o =4 A2 MUZE A
£ Al e HFEgLS 2 (output) & F#31X
%e Ao FAHHEL

AEZH R X EoA 83l ue} ZFo] 5% el &
A% AF ztole B AS FA AE7E7)
(Varian 600C, 2100C, 2100C/D) olM &= t}af 3] &l
T 5 AT G =RET0A Bl 2o
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ME Fold & o g EeldjA *}% sk 9l
1o} &g 7|Folet SRt AN Fel Avle}
Aghol whaha] thagte] Afolg B 4 =
s 2= gt}
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Abstract

A Study of Dose Stability at Low Monitor Unit Setting
for Multiple Irradiated Field

Joo Ho Kim, Sang Gyu Lee, Hyun Kyung Shin, Suk Lee', Soo Kyung Na?, Jung Hee Cho, Dong Wook Kim

Department of Radiation Oncology, Yonsei Cancer Center,
'Korea University Medical College, “Kimcheon College

Purpose : Many authors have been introduced field in field technique and 3-D conformal radiotherapy that
increased the tumor dose as well as decreased the dose of abutiing critical organ. These technigue have multiple
beam direction and small beam segments even below 10 MU (monitor unit) for each field. we have confirmed the
influence of low MU on dose ocutput and beam stability '
Materials and Methods : To study the dose output, the dose for each field was always 90MU, but it divided into
different segment size: 1, 2, 3, 5, 10, 15 segments, 90, 45, 30, 18. 9, 6 MU the measurements were carried out
for X-ray energy 4 MV, 6 MV, 10 MV of three LINAC (Varian 800C, 2100C, 2100C/D), in addition each
measurement was randomly repeated three times for each snergy. To study the field symmetry and flainess, X-omat
V films were irradiated. After being developed, films were scanned and analyzed using densitometer.

Results : Influence of low MU on dose is slightly more increase output about 1.2~2.9% in cGy/mu than 90MU, but
may not changed beam quality (flatness or symmetry), Output stability depends on dose rate (PRF) rather than
beam energy, field size.

Conclusion : Presented result are under the limits (out put<3%. flatness<3%. symmetry<2%). The 3
accelerators are safe to use and to perform conformal radiotherapy treatments in small segments, small MU around
10MU. but Even if the result presented here under the limits, continuous adjustments and periodic QA should be
done for use of small MU

Key words : monitor unit, multiple beam irradiation, quality assurance
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