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Abstract - Purpose : Tissue inhomogeneity such as lung affects tumor dose as well as transmission
dose in new concept of on-line dosimetry which estimates tumor dose from transmission dose
using the new algorithm. This study was carried out to confirm accuracy of correction by tissue
density in tumor dose estimation utilizing transmission dose.

Methods : Cork phantom (CP, density 0.202 gm/cm’) havmg similar density with lung
parenchyme and polystyrene phantom (PP, density 1.040 gm/cm®) having similar density with soft
tissue were used. Dose measurement was carried out under condition simulating human chest. On
simulating AP-PA irradiation, PPs with 3 c¢m thickness were placed above and below CP, which
had thickness of 5, 10, and 20 cm. On simulating lateral irradiation, 6 cm thickness of PP was
placed between two 10 cm thickness CPs additional 3 cm thick PP was placed to both lateral
sides. 4, 6, and 10 MV x-ray were used. Field size was in the range of 3 x 3 cm through 20 x
20 cm, and phantom-chamber distance (PCD) was 10 to 50 cm. Above result was compared with
another sets of data with equivalent thickness of PP which was corrected by density.

Result : When transmission dose of PP was compared with equivalent thickness of CP which was
corrected with density, the average error was 0.18 (+£0.27) % for 4 MV, 0.10 (£0.43) % for 6
MV, and 0.33 (£0.30) % for 10 MV with CP having thickness of 5 cm. When CP was 10 cm
thick, the error was 0.23 (£0.73) %, 0.05 (£0.57) %, and 0.04 (£0.40) %, while for 20 cm, error
was 0.55 (£0.36) %, 0.34 (£0.27) %, and 0.34 (+0.18) % for corresponding energy. With lateral
irradiation model, difference was 1.15 (£1.86) %, 0.90 (£1.43) %, and 0.86 (£1.01) % for
corresponding energy. Relatively large difference was found in case of PCD having value of 10
cm. Omitting PCD with 10 cm, the difference was reduced to 0.47 (£1.17) %, 0.42 (£0.96) %,
and 0.55 (£0.77) % for corresponding energy.

Conclusion : When tissue inhomogeneity such as lung is in tract of x-ray beam, tumor dose
could be calculated from transmission dose after correction utilizing tissue density.

Key Words : Transmission dose, On-line dosimetry, Tissue inhomogeneity, Lung correction factor

29 - 23§42 FHE FAAFORNY SuYES o g3el TIUFL A= A2 )
del 29 ABEHA AA 2Aug A 5 BRAEAY EAE QAN FPEF Y TP
Fo¢ nian, QAU BrAZA EANE A3 248 FRUBOIE FRAF BHA U

EE oj4d BAY A¥EE U] At 4P AFSAH.

139



140

B RRE BB G 238 3% 19984

Y xR 95e §AE A 223 (VX 0202 gm/em”) BE (CP) # d%zAo A
S At AAY E28d (TE 1040 gm/em®) BE (PP) & AH43tdon QA F32e $A8
2704 248 & Frol Pl A3 ekl 2AE A 9o dPdEE HELS Jem FAY
PP & CP 43t AAxsqom CP o £AE 5 10, 20cm 22 sgch F2o WAHo] 24
AT Ao d2Ee BEL 3P FAF SFE 6cm FAY PP & AT F$9 10
cm FA9 CP & X on 1 9Zo tha 3 cm F79 PP & A%} 4 MV, 6 MV &
10 MV X A& AMS-atlem AW =715 3 X 3 WA 20 X 20 cm o W), AE-AIFT A
2] (phantom-chamber distance, PCD) £ 10-50 cm 22 &tk &8 F 24 dja YEAE 9
&3t CP 3 §98 WA 248 Uehd Aoz oAHE S79 PP & CP 9A JH3d £
& Yoz 235t nlmagrh

dd =g ol §3te] AT CP 9% 5715749 PP & A48 A$9 ERABL CP & AL
2ol Hgte CP 9 %7 5cm 9 3% 4, 6, I0MVell A Z+zk Ha 0.18(2027) %, 0.10(+0.43) %,
0.33(£0.30) %9 228 B4t CP 9 74 10cm 1 A¢ols dyx¥a 023(+£073) %, 0.05(x
0.57) %, 0.04(£0.40) %, 20cm ¢ 72 %ol 055(£0.36) %, 0.34(+0.27) %, 0.34(£0.18) % 9 235
Helh F2el 6 cm 9 PP & 948 ALoE: ouxE 1.15(21.86) %, 0.90(+1.43)%, 0.86(+
LOD% 9 228 YEiZh o] H 9ol PCD 10 cm ¢ A%d] vmd 2 98 wygow pCD
10 cm 1 Z4E Astd QUAEZ 047(£1.17) %, 042(£096) %, 055(+0.77) % o a2 =

A Zasg

ZE: PO Foae 2ol BTAZAY S EAY ALAE @Az dako] 239
AEE olgstel BANE YHE Agsel FRUBoRYY FPULL ANT £ 9SS 2 % ¢

i

N0l SMY, 2atel MYy

I
0x
Mo

A e

HiEFe Amol o §HE PAMAEE HH2
Ao A ge 99¢ wAY. Had Hed
E Jeld $¥2¢ Zoln TP AL
Aoae 538 JdE o] YAMARY Jo B
EHL ¢+ ok olAe A% BEzd 39
szt AU o PAol Astt ool 3B
8 ZAYES e otk 2dy e 7Hx 4
Aoz Aste] Fgo ZAHE PALTA 0.3
AT £ glon) o Fasat ol U
Fas,

3 WA 8 Fuol A WY AYHE WAE
84 Fl Egshe PAAZL ofg shA A9l
oz et ARAYA AYHE AFpEos
Hol7t WAY ¢ AUtk AA Fdl £ g
AgRe 2357 RAAE 237 Aud 4
Yelz A& Ak 4FE ZHsooleht o
dAze Ad Brbssn 64870l n1l

Agoieta ostvis Azaaste T A
£ 19959 12870 @48 539 $AuSe @
Aol TN ZHstel o|zRE Fopo ZALY
AL FE Adste dneEe Avgons o)

]

L}

. -
TEZH,

0

oIz}

AR Atk Fgol 2AEE WA SRS S
T e 28 AFEH A2de A
d ATE AYsta Uk FFdge g n
A AAZE zAHHY Z7), #-A3D A
2] (patient-chamber distance, PCD), $x}9]
A, 28n 2 E7AEF, E7HE Axd
5o gtk & AFdAME A ERdgony
Bl TY4F F42] AU EFAzFo] =i
e A9 UEE o438 BA HALE s

7] fgted A¥E AP At

1

—n

WAL ZAMA] B3 dlatel HiE BEL F713
£ A3t AEez Audgn e AYs
EA2E H57 dEo] oy mrtolr] mfEd
HzZo Wxel FAG A Z2AE 043}

X, 2 FAE UEE e BIRE Z9
2H AL o] &34,

A+ ABEHL g Aoz "HEE=E (0902
gm/cm® o]9, HolE 60 X 60 cm’o)x FAE I,
5,10, 20 cm o U7X E AL gEHY. 28
2 9% 1040 gm/em®, Wo)l 25 x 25 cm’, SA

3R



FRAFE o1 4F L84 AFSHNAN 2RARN] WF HF B 141
@ P (3 cm)
C (5,10, or 20 cm)
P (3 cm)
() P (3 cm)
C (10 cm)
P (6 cm)
C (10 cm)
P (3 cm)
«©) P (3 cm)
P(1,2,4,0or 10 cm
P (3 cm)
Fig. 1. Schematic representation of configuration of phantom placement{C:Cork,
P:Polystyrene).
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Fig. 2. Schematic diagram of an experimental arrangement for measurement of the transmission dose.
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Fig. 3. Distribution of frequency of error according to phantom
thickness. 4 MV X-ray.
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Fig. 4. Distribution of frequency of error according to phantom
thickness. 6 MV X-ray.
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Fig. 5. Distribution of frequency of error according to phantom

thickness. 10 MV X-ray.
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of polystyrene phantom and cork

Cork Thickness

Energy (E(SD)%)

4 MV 6 MV 10 MV
5 cm 0.18 (0.27) 0.10 (0.43) 033 (0.30)
10 cm 0.23 (0.73) 0.05 (0.57) 0.04 (0.40)
20 cm 0.55 (0.36) 034 (0.27) 034 (0.18)
20 cm’® 047 (117) 0.42 (0.96) 055 (0.77)

* 1 20 cm cork phantom with intervening polystyrene phantom of 6 cm
simulating lateral irradiation of chest

E : average of error
SD : standard deviation
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