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== Abstract =
A Study of Three-dimension Tissue Equivalent Compensator for 6MV X-Rays

Ok Bae Kim, M.D., Tae Jin Choi, M.S..and Soo Jhi Suh, M.D.

Department of Radiology, Keimyung University School of Medicine, Taegu, Korea

Three-dimension paraffin compensator was designed to construct the tissue equivalent compen-
sator for irregular body contours and obiliques beam incidence.

The ratio of compensator thickness to tissue deficit was depended on field size, depth and air gap
because the scattered dose loss.

The ratio of compensator-tissue was optimized 0.79, 0.73, 0.61 and 0.56 in 6MV x-rays as function
of field size 4 x4, 10X 10, 20X 20 and 30 X% 30 cm? respectively. in our study.

Using this tissue equivalent compensator, it can be got 2% difference of dose at same mid-plane in

phantom study.
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Fig. 1. Geometry of tissue deficit and compensator thickness.

Fig. 2. Three-dimenslon compensator- device.
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Fig. 3. Plot of effective linear attenuationcoefficientof paraffin compound .as function of field size.

o] g9 0t $AH AEE o] 43d LAE FolY
A8 AP HaAsye g3 FHE £+ e
B VS 55 24-1 439 vita g,

o !

Az 244 7k} A g dAHA Fan, EF
Paraffin (70 % Paraffin, 30% stearin wax)<] 7o)
uE FEAFSF ATart dm ZeldA 449 s
2 TR, 2ARY 279 F4H AeR T
X, AR 2vlet FAHAAL o] dd =B
st SAES, 2 A 2AAE FAq
N B v/t 6MV X A9 TMR 3 & o] &3l 4] 3
2.2 TR,

AFHL] FFol we} Fgoll FE AP U=
3} collimator = AWl A LAs| = sbekAdo] 93
g U Hoz, =A3AAY ¥ 2
27, 2ARAEFA, F%9 FHol Y ¥ AA-mR
b AT Tl g3 2HA ¢ YonT =AW 2
718 4%4,10%10, 20X 203} 30X 30 cm2ol| A =4}
HAdow, Tk zlo| 3, 5, 77} 10 cmolA AR =

>
o o 2

O

it

AAse ARY 2H-2AA 8 vloh 2w 2
71 wel 242 4 9 Anteroposterior, Lateral
zA AR E4A B AFfe] sbd AT E
xot AFstget, Aaroad 3 548 As8AA
S} A4 wapll A A€ 24 AN £ F J=F
Fig. 29} 7ro] simulatore] collimatorol] = = % & 3
Aa3 JALAA Ae) 7hesEF sch, ol
BAA e #37 A, A-2AATL AR S A
57719k 598 HA N Sl

o] 71 FAANL I YA e $1A o styrofoam
S EHole AVAF ol =A-2AAAY ¥ =vF
A olA e dA5AAY B A ZAL vt A3
2 olEste A2 FAHe e Humanoid
phantom#] 3ol wAdzA7}E o] F-o1d w HAp
7F Al 29al gdlellA 13 7R 5L Fele &
of LiF TLD(£AHe] =7] 1mXx1x6 mm? rod)E 44l
i BAAE ASE A AFEEot FASA
TLD &3l 9% AF Frhe RAAN £AAF
400°C, 1hr 7FRsta 24417k Aol A) Wy Aste %
AR ZAFE o) FoiA L =AF 24 hrol] HEH G



136

o}, Table 1. Tissue-Maximum Ratio [TMR] for 6MV
° u ; o . X-rays of Mevatron 8067
Phantome] FH-of A" Al&-2 Phantom slice

No. 119 1.5 cm dmax Zeole] 100 cGyol=] =4} F./S 4x4 10x10 16x16 20x20  30x30
A/P 1.0 2.5 40 5.0 7.5

8] 27]E 24X16 cm?o] e}, ' depth
cm

| I'.I- 1.5 1000 1000 1000 1000 1000

20 988 995 996 997 997
3.0 957 971 974 976 982
4.0 928 951 956 957 964
5.0 904 927 936 938 945

Paraffin 70% %} stearin wax 30%¢] ®]&&2 &3
H B2 AL 27 Aa A FAe] e 5%

o] Lottt &AL EF Paraffing F FAE 60 865 900 910 913 926
11.3cmol g =}, 7.0 832 872 885 890 905
AYs 247 AgE 4d4emged, 24 =4 8.0 797 838 868 866 880
& SAD 100cm, ZAb e 7] 4x4, 10X10, 20X 91-3 ;‘;‘8‘ 3‘732 Zg‘; z‘z sz
2 AR X 2 o&
20 3 30x30cm?elx, BAA FA #E FEA 12 667 720 755 768 789
F5A4 07 Tl FE . Fig. 3¢ 2AbH e a7 14 810 865 706 721 743
@& Paraffing] FEAFTAZ Ao AHALE 16 558 616 755 674 699
07} ZolAL dqltl, o] FAHL non-linear poly- 18 513 569 607 625 656
nominal fitting2. 2 Fajzlew, =Aw(A)el o3t 20 468 5256 664 582 614
o : 22 429 483 521 537 573
24 393 445 484 498 533
0 = 0.0448-3.28X10~* A-7.023X10°5 A? o6 361 411 447 489 500
£ A = 28 332 380 414 433 467
MEVATRON KD8067¢] 6 MV X 2.8 g F3 30 303 348 381 399 433
1.0
\ 4X4
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Fig. 4. Tissue-compensator ratio [t'/t] as function of tissue deficit [cm] on various field sizes, and
reference depth 10 cm. »
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Fig. 5. Average tissue-compensator ratio {t'/t] as function of tumor depth and

field sizes.
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Fig. 6. Showing the three-dimension tissue eguivalent campensator.
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Fig. 7. Showing the dose distribution of 6MV X-rays without compensator and point
doses of same plane,
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Table 2, TLD Measurements with/without compensator for Humanoid Phantom Study in 6MV X-rays. Predict
Dose, without Compensator, was Derived from RTP Point Dose [cGy]

Point valid P, Py Ps Pa Ps
Predict dose 89.0 91.0 93.0 98.0 930
without comp, 86.4 4.0 918142 93.0 £3.0 990.3+25 946+ 2.3
with comp. 89.1 £1.0 88,6 £3.3 9.5£25 89.9:% 3.1 90.6% 2.4
Point valid Py Py Pg Pg Pio
Predict dose 77.0 80.0 82.0 88.0 88.0
without comp. 758%28 81.2 x16 83.2%t29 85.8 £ 2.1 86.0% 3.1
with comp. 79.1 £3.0 79715 79.8 £3.8 79.013.2 80.6% 1.0
AERY e AL 244 AR F2AAE 24 Togol TEW AFLLE dnA e,
-3 34 ¢ l olw, A} AFedo A HojA 9l 2A -1 A 9] ule BAA AL YA F5A

Z7- _‘i'./“-z{]«] ke 249 27, FAAAY
7o), BAAL 9 X (retraction distance)o} =}t
22}lAc}l, D.M. Robinsons-2 6 MV X A& A1-&3}
A& o, =4 10Xx10, depth 4 cm, polystyrene 7
cm 5 7] & retraction distance 26 cmol] £ A o]
Phantom Zwlol £2t5gl-& wlo] uwlsled o 91%2
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AALe] o wol 7R g oln) @,
AT AN 2A-24A e 24

£ zAo)
AR 4% Folaz, 2AAA 24D A

)

&m

Adst 24 % 4+ Yotk ¥4 Fol} 248 =
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ol F3 glo] 5 AFEZE o|F1 Y& ¢
T Asdt
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Stearin wax 30%$} Paraffin 70%% £33 AR
2 4A 1A E A Al 2AHY 234 99

42} TMR Tableg o} &3t T8l 4+ Aded,
2 vl =AM, 22 7Z4<E F7 (air gap) ¥ Aol
ulzl zho] 7} glet 10X10 cm?ell A& 0.73, 20X 20
cm?oll A& 0610] HAzAo = AA, o]
utz} 3-dimension -2 AA A R7|TE o] 4

5 FAT 4+ =5 =g

2 dFolA motdl BAA AR simulator
9] collimatorell Axdezx FAA9e Beam
angleo] Fol&el glel beam axisell 4] 3-dimen-
sion RAAE AT 4 glormg giAGol uf
$ £o] T Aoz BojFle

Azy 2R AAAE ALt £2% oW TF
Age 45 F e, FAAES oA AFA
ol via) o 26% H& AL AFx7ez AW A
AY 24-24A 9 v} AP Aol 7iql ek 4
752l 169 ZF AR Welol Eojtez dAA
ol 287 g8 Aoz Agdc

ae A XA A sl 247 airell cjg FA}
AF 437} vl E Jow energy X Al 2ot vlmnd Fd
2 AR e|AAat, QA AFE = Al
two opposing portals® ZAl5lE 739 neck =&
submental F$lolE B2 Algko] =25 o] radia-
tiono] 93 edema¥ FF LS ZAAY, °F
Adeiz & o Fol FEF ARAFE £ F A
£ 73%7t £3 Jehd
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