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A Study on Design and Application of Tissue Compensator for 6MV X-rays
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A radiation beam incident on an irregular or sloping surface produces the non-uniformity of
absorded dose. The use of a tissue compensator can partially correct this dose inhomogeneity.

The tissue compensator is designed based on the patient’s three dimensional contour. After
required compensator thickness was determined according to tissue deficit at 25 cm x 25 cm field
size, 10 cm depth for 6MV x-rays, tissue deficit was mapped by isoheight technique using laser
beam system. Compensator was constructed along the designed model using 0.8 mm lead sheet
or 5mm acryl plate. Dosimetric verification were performed by film dosimetry using humanoid
phantom. Dosimetric measurements were normalized to central axis full phantom readings for
both compensated and non-compensated field. Without compensation, the percent differences in
absorbed dose ranged as high as 12.1% along transverse axis, 16.8% along vertical axis. With the
tissue compensators in place, the difference was reduced to 0~4.3% Therefore, it can be
concluded that the compensator system constructed by isoheihnt technique can produce good
dose distribution with acceptible inhomogeneity, and such compensator system can be effective-

ly applied to clinical radiotherapy.
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Fig. 1. Schematic illustration of the principle of the com-

pensator against irregutar body contour.
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Fig. 2. Experimental set-up for measurement of required
compensator thickness as a function of phantom
deficit thickness. The phantom deficit thickness
(X) varied from Q0 cm to 9 ecm. The CR was
defined as X/X’.

1.05g/cm?®) L AXslgn HAELHoA Iem |7}
Ao Fi2 2 FAE Y2 é F =5 o9
7HA FAE F22"aEl H(plate) 22 A} (Fig.
2), A A7 gle Agdel, ZAbel 27] 25
cmx25cm, WF AE F7 03] dejolA Ao
WALAE zAsle] Zleo] 10om A Ao F4ARE &
At F4A%9 4L Farmer type ion
chamber (=], Capintec 4)% 616 digital
electrometer (7], KeithleyA}) & A1-8-31 =), r:}—°— =}
Az #E IHos BE 50cmEE Tol ¢ =

oz A Rl Ee Aol 2e ko ul—/\].x;l
£ Al FY A AFA Y F4A%E S50
FFA% FAAIL Aol AT g ZopA
off 742 of2l7pA] 9] gkeate 2 Ao AERS
9| FAE 243, A3 FAY Pt = olzd
oz wite] i WHEQ FAE SANYS, 2
wez wAaAe FAE S/ FhA AE AL

!

]
L

!

P



125

Fig. 3. [soheight mapping using laser beam system.
left ; laser beam system. right ; isoheight contour line drawn with
laser beam.
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Fig. 4. An example of real size acryl compensator model. Each acryl
plate was mounted on the order of number.
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Fig. 5. Photographs of compensator.
upper ; lead compensator, lower ; acryl com-

pensator
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