CH

@

LAHS B X 2002;20(2):186~192

Ch=Eoistn o|nich st X2 YA Tt m AT, ME0istm oI st X2
Methetm ofstei el whabMelst AT Torsion Meditronics®, 7FE2ltistm o ojch st AY&| ol 2 stmAl

ez - xR’ - sagtt . o@ - esa!t . Mnat - saet!

2 N: M2ristm ooyt x| 2 YA TSR AN E MAHU(n vivo) MBFEHA| BAK TA} ZHOREE £3}
Mek2 of Saten| ot SRMEE AN 2TalE S JHwst bl lon TALH Ujof TEo| ARIL ALE H0
T M8 4 UTE 2y d12ES stk sct,
M2 2 MM otnalE e swsty| 93 7|2 AIRE oi#sly| flstod S Aldslsich E™ols MEIIE
ol 6 MV 2 10 MV XMES 0|85t% 1 £N7| U MYAES AgsIch EMEHS EAlHe 37| 10%10 o
20%20 e ¥ 30X30 cPe 2 A1, ME F= 20 cm, PCDE 10 cm, 30 cm & 50 cm& &tQich ojmf ME
0| ZAlpio| UHO|M HEETE 5100 A& HS 0 X 100%2 ofich E3h =2 Za 9 275 oo
Mg 717l Ao 2;e|Fo| METE ®itsly| flstod = Zeo| JhE Al Ao siEsle furet RS
2E2 HE 2HS otso] SRS SHGCH
Z 1} : mAfpio] YR Exfsts xA Zao| £ Mo ojxle 982 BNs| 8 LnalES 22/ of
22 0/850 JWsiH o LWE|ES Clkst ZHTASO M SHD (B2 £10%0[He @S =ct ¢
grotsixlo| 28 S 0|88 ZMZUTHE +30% Ol RAS LIERYQICH
Z B EnNe AA 2ue|Ee xE0| UF ZAas Heo| REEoAM +£10% olste] Qi Wz Mats| =1t
Makg A £ AUD damoz Zokyol EZME +30% olUfel 2AE RHolmz UMK 0| 523 It
s3ts o 4 ot
SHAIR0] : SRMEE T2l MU MR xF ZHe
olof gtk ¥ wAelAlE 1 7]8A Aglo® ofu] WpAA
M L= % Z47] vl g 54 ek iAAX BT, F47] ¥
Y] A SQA Aol whE ¥ AT = AlEs
AN AAY AR A T e AW A% 1) g 24wl EaidekEordek AS 93 9w
A& s Aldsl] fsled Agtiga oatdiE A ZES At vl 9gow Y BFA zAo| gk A BA
2T AGAE B4 FA% BAARE TR o Pejel® T vl Qekd msl =AW AN A
AA| o]Holl A FaL o] 2 RE] Tl A WA B zAwe) A9 BA otugEy sukslgde)?
& Fobe Al2RE Aela ek oleld WS A4AA B ol7e BHe ofu] suke SrhAY AN duelEg
UAN AFEAS Al F A3 YRS AFEZEod A4 3x x84 Ts] Jehl: 2o AR =3z o]
EFTES] AFEA w2 FAREER AT F o vl ALy A9 AL & JrE BHA LSS Autel=
Aol n R oy FAXBA N} S AWFezA % Aok,
ARA BA ) ARG ol AEdE Fost & 5 9
oo g Agdc’ olgjdt 24 Az e ¢ T2 2 gk
sl 3 AN TR AASE ST o2 )
AAN okl 248 PARLES Al AR @ g Toroe B
o] w=&& 2001d 109 129 Hsked 2002+ 59 3% Aes TS 2 FEA @ Fakslel ol ion
2. chamber)ol] Tkl 1443 ZAUellA 13] B 23] o] 4
B R R A B M ke & o] 2l Edels Ao FAso] 9t ut

Tel : 02)760-2524, Fax: 02)742-2073
E-mail : swha@ snu.ac.kr

£

h=4
o] 2Fe] AR AEH B AL BLE Y 5

- 186 -



Of

Reowm olo] BA dxelF NS 3 S8 Aldslslch

WAReRE B olsae Beuel Al
Azt AX=le] e A7FEZI(]= VarianAtAl, Clinac
1800 ©)2] 6 MV ¢} 10 MV X415 o] &&3l WA &L
240 MU/min =+ 400 MU/minZ. &}3th. ZA 7]+ Farmer &
o] 28K NE technologyA}Al], NE 2571, sensitive volume
0.6 co)e o]gsla AekR 7Hbuild-up)S 2.5 ecm FAY E
gladals Agslolom A9l Alelectrometer) Z A -4 2k
&-7|(dose-doserate meter) (°3=r NE technologyA}A|, NE 2620)
E A&siGlch AL Aol o] 233t AAlE dAsta A4
= 7 AeellA] 30 E ol odlgE AL m FA el 30
Zx oo 7H43 Folrh

2R ol 37] 40 cmx57.5 cm, ¥4 1 cme] o}
A (acrylic) WFg HBo3F FANE HopA] o]E3iilen
o]9] WEx L170|9t} wEdk A HE7]4uellA 8] Atekel]
OJgk ofekg HAskslar FAlll ARHAY] 2 LAl 3t
7] S1ste] FHbARREA| (backscatterer) & AHEsIglom $l4kEk
AZE ol=E 1 em+Y 5 mm+F+Z-FH(duralumin) 2 mm
(A7 3030 em% A2k

AA-ZA7] 7=l(source-chamber distance, SCD)¥= 150 cm
2 sl9lon] =AHe]l =7|(collimator opening, SSD 100 cm
oA =& Aelehi 10x10 em’, 2020 ecm® 3 30%30
em’ 2 2 S}l3, WE FA(Tp)E 20 cm, WE-ZA717F 72

g2 2 62 @ XA A0

o

2

SDHHZE A4

(i)

ne
]

clE 2

0

0

(phantom chamber distance, PCD)+= 10 c¢m, 30 cm 3 50 ¢
sioick ofuff o] =AHE] URA AL 13
] Ag WE 0 WA 100%2 s19c). o] uwje] 4=
=Ael Fig. 19} 2}

Lx9l 719k u A¥rIETle] e st 24X )
Az Q¥ Al Slste] wi AY wiwle} 7|EF5E=A
% 249 27 10310 em D AFe] g AU (& Tp0)
oAe] Ak 33 oA Zgsle] olF Aol A1ES
XDy, reference reading) 2 A JslR o, ZE ZAHXE 7]
TEAANE Ve 3k 5 2R F7X](corrected reading)E A&
sto] A4S AlRsiglon] Held HA FAA el 10,000&

R

ot

w2
=

o
KN
=

alsieh WES Fasle] 24700 Edo

5 Ao] Zalslo) Edel 1447 AEolA ke
Aoz FEsle] melelgeh 1AAS AR £
3 AWES] Tl elsio] AR AN ZAY PAL
% Hie] ZARE WES WA, WES T, DE-27
A2 A2l Bl SJsel ARHE Aoz AFele] 24w

pzNe)

xoll 2ol AL A9 Fah B4 FuelE

SSD

SCD
150 cm

p

e ple

T—c

PCD

ZEIEIL

Radiation Source

Build up

—p»lon Chamber

1 p Backscatterer

Fig. 1. Geometric relationship between radiation source, phantom, and
ion chamber (SCD : source chamber distance, SSD : source surface distance,
Tp : phantom thickness, PCD : phantom chamber distance, R, S, L are

described in the text).
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Fig. 2. Schematic diagram of tissue deficit experiment simu-
lating treatment for breast cancer patient.
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Fig. 3. Transmission dose in case of tissue deficit (6 MV X-
ray, Tp=20 cm and PCD=30 cm). L is the distance between
phantom edge and central axis (CA) of radiation field. The
marks indicate measured data. Horizontal lines indicate esti-
mated dose for Tp=0 (left half) and Tp=20 cm (right half),
respectively, for each field size.

(+ sign of L means CA traverse the phantom, while

— sign of L means CA doesn’t traverse the phantom)
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Fig. 4. Measured and estimated transmission dose using
correction algorithm for tissue deficit (6 MV X-ray, Tp=20 cm,
PCD=30 cm). The marks indicate measured data and the lines
indicate estimated dose.
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Fig. 5. Measured and estimated transmission dose using
correction algorithm for tissue deficit (10 MV X-ray, Tp=20
can, PCD=30 cm). The marks indicate measured data and the
lines indicate estimated dose
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Table 1. Accuracy of Algorithm in Actual Treatment Conditions with Tissue Deficit (6 MV X-ray, phantom study)

Transmission dose

Case Type of surgery FS (cmXcm)  PCD (cm) Tp (cm) L (cm) Error (%)
estimated  measured

1 Cs 10X 20 39.8 12 33 5646 5522 -2.19

2 Cs 10X19 38.8 14 42 5147 4993 -2.99

3 Cs 10X18 33.3 14 2.8 5149 5086 -1.23

4 M 7x19 37.0 16 1.95 4470 4557 +1.95

5 M 6x18 35.9 13 1.9 5153 5131 -0.43

M : mastectomy, CS:conservative surgery, FS:field size, PCD : phantom-chamber distance, L : distance between breast edge and

central axis of radiation field.
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Table 2. Accuracy of algorithm in Actual Treatment Conditions with Tissue Deficit (10 MV X-ray, phantom study)

Transmission dose

Case Type of surgery FS (cmXcm)  PCD (cm) Tp (cm) L (cm) Error (%)
estimated measured

1 cs 10%20 39.8 12 33 6508 6382 -1.93

2 cs 10x19 38.8 14 42 6058 5920 -2.28

3 cs 10x18 333 14 28 6068 5991 -1.27

4 M 7x19 37.0 16 1.95 5419 5466 +0.87

5 M 6x18 359 13 19 6150 5976 -2.84

M : mastectomy, CS:conservative surgery, FS:field size, PCD : phantom-chamber distance, L : distance between breast edge and

central axis of radiation field.
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—— Abstract

Transmission Dose Estimation Algorithm for Tissue Deficit

Hyong Geun Yun, M.D.", Eui Kyu Chie, M.D.", Soon Nyung Huh, M.D." ¥,
Hyoung Koo Lee, M.D.", Hong Gyun Woo, M.D."T,
Kyo Chul Shin, M.D.” and Sung Whan Ha, M.D." "

"Department of Therapeutic Radiology, Dankook University College of Medicine,
"Department of Therapeutic Radiology, Seoul National University College of Medicine,
TInstitute of Radiation Medicine, Medical Research Center, Seoul National University, $Torsion Meditronics,
"Department of Biomedical Engineering, Catholic University College of Medicine

Purpose : Measurement of transmission dose is useful for in vivo dosimetry. In this study, previous
algorithm for estimation of transmission dose was modified for use in cases with tissue deficit.

Materials and Methods : The beam data was measured with flat solid phantom in various conditions of
tissue deficit. New algorithm for correction of transmission dose for tissue deficit was developed by physi-
cal reasoning. The algorithm was tested in experimental settings with irregular contours mimicking breast
cancer patients using multiple sheets of solid phantoms.

Results : The correction algorithm for tissue deficit could accurately reflect the effect of tissue deficit with
errors within £1.0% in most situations and within £3.0% in experimental settings with irregular contours
mimicking breast cancer treatment set-up.

Conclusion : Developed algorithm could accurately reflect the effect of tissue deficit and irregularly shaped
body contour on transmission dosimetry.

Key Words : In vivo dosimetry, Algorithm, Transmission dose, Tissue deficit, Irregular contour
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