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Fig. 1. Multi Purpose Brachytherapy Phantom, showing a schematic drawing from (A) top view, and (B) side view.
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Fig. 2. Experimental setup for dose measurement. This shows a setup for rectal dose measurement with TLD using tandem and Ovoid

applicator inside MPBP.
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Fig. 3. Showing a set of orthogo-
nal radiographs. In the lateral
radiograph, with barium inject in
rectal sound to mark the position,
line is drawn from the inner as-
pect of the canal to the rectal re-
ference point and thus to the sac-
rum at S1-S2 (B). The three po-
ints are located along this angu-
lated line: one 2 cm caudad to
the rectal reference point and
another point cephalad at 2 c¢m.
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Marking points:

Point X (mm) Y (mm) Z (mm) Dose (%) | Dose (cGy) | Description
1 -6.1 -6.1 16.5 98.6 493.2 Bladder
2 -15 141 -31.0 49.5 247.5 Rectum
3 0.1 0.1 30.2 62.3 311.4 Rectum1
4 0.2 -13.6 -31.4 57.4 287.1 Rectum?2
5 -50.4 21.0 1.0 26.3 131.3 Rt B point
6 50.3 19.6 0.8 27.0 135.0 Lt B point
The coordinates X, Y and Z are relative to the world coordinate system.
Marking points: Fig. 4. TLD measurement proce-
Point X(mm) | Y(mm) | Z(mm) | Dose(%) |Dose (cGy) | Description d“fg Showg ﬁon}dfadiogfapf} with
1 ~20.1 203 ~05 98.6 4942 | RiApoint | oo g L) O b
2 20.0 20.0 -0.6 101.2 505.8 Lt point tent, () ap 1n phantom, :

The coordinates X, Y arfd Z are relative to the world coordinate system.
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Table 1. Calculated dose and measured dose at the A point, B point, Bladder
A point B point Bladder
(OAY MV Percentage CV MV Percentage CV MV Percentage
pt 1 52.6 52.6+0.96 0 12.5 13.0+0.16 4.0 355 38.0+0.68 7.15
pt 2 51.2 49.5+0.43 —-32 14.1 13.9+0.23 - 14 479 50.5+0.46 54
pt3 50.1 52.0+0.45 3.8 12.0 12.29+0.18 24 49.9 50.88+1.45 2.0
pt 4 51.2 51.1+0.46 —-0.2 13.6 13.4+0.13 -14 61.7 62.5+0.42 1.3
prescription dose: 50 ¢Gy, C.V: calculation value, M.V: measurment value
10 10
8 = Water 8 E = Water
e 6 g 6 1 ‘II'
g 4 i g 4
5 27 S 21 E ¥
£ 0 i ; : i — £ 0 . ' : - —
©
f,:, —» 40 2 3 5 2 -2 o 1 2 3 4 5
T -4 i 8 -41
&) | x _g
-8 -84
-0~ Patients -10- Patients

Fig. 5. A comparison between calculated dose and measured
dose at A point.
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Fig. 6. A comparison between calculated dose and measured
dose at B point.
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Fig. 7. A comparison between calculated dose and measured
dose at the bladder point.
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Abstract

Effectiveness of a Custom-made Multi Purpose Brachytherapy Phantom

In Gi Jang, Jin Joung Lee, Wan Sun Kim

Department of Radiation Oncology, College of Medicine, Inha University, Incheon, Korea

Purpose: To measure the dose for dose optimization at the reference point (A, B) and the critical organ with
multi purpose brachytherapy phantom (MPBP). For this work the MPBP was custom made, and designed to re—
construct the treatment applicator using multi function applicator (MFA) in the same way as the treatment of
patient,

Materials and Methods: Dose measurements were made at the reference points (A, B) and the bladder with
thermoluminescence dosimeter (TLD) for four patients with tandem and ovoid of uterine cervix cancer using the
phantom. In Phantom, Total 20 times of the measurements were made with 5 times a patient.

Results: The resuits of TLD measurements in MPBP phantom showed the relative error ranging from —3.2% to
3.8% at A point, and —1.4% to 4% at B point and 1.3% to 7.15% at the bladder of reference point.
Congclusion: The reproducibility of dose measurement under the same condition as the treatment could be ach—
ieved using the custom—made MFA in phantom and the dose at the reference point (A, B) and bladder could be
analyzed accurately. The measured dose acquired in MPBP can apply for the dose optimization.

Key words: brachytherapy phantom, purpose brachytherapy phantom, multi function applicator, thermolu—
minescence dosimeter
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