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Abstract - There are three different types of gynecological applicator sets available in
microSelectron-high dose-rate(HDR) System by Nucletron; standard applicator set(SAS), standard
shielded applicator set(SSAS), and Fletcher-Williamson applicator set(FWAS). Shielding effect of a
SAS without shielding material was compared with that of a SSAS with shielding material made of
stainless steel(density p =8,000 kg/m’) at the top and bottom of each ovoid, and of a FWAS with
shielding material made of tungsten alloy(density o =14,000 kg/m®) at the top and bottom of each
ovoid. The shielding effects to the rectum and bladder of these two shielded applicator sets were
to be measured at reference points with an ion chamber and specially designed supporting system
for applicator ovoids inside of the computerized 3-dimensional water phantom. To determine the
middle point of two ovoids the measurement was performed with the reference tip of ion
chamber placed at the same level and at the middle point from the two ovoids, while scanning
the dose with the ion chamber on each side of ovoids. The doses to the reference points of
rectum were measured at 20(R1), 25(R2), 30(R3), 40(R4), 50(R5), and 60(R6) mm located
posteriorly on the vertical line drawn from Mb5(the middle dwell position of ovoid), and the doses
to the bladder were measured at 20(Bl), 30(B2), 40(B3), 50(B4), and 60(B5) mm located
anteriorly on the vertical line drawn from M5. The same technique was employed to measure the
doses on each reference point of both SSAS and FWAS. The differences of measured rectal doses
at 25 mm(R2) and 30 mm(R3) between SAS and SSAS were 8.0 % and 6.0 %: 25.0% and 23.0 %
between SAS and FWAS. The differences of measured bladder doses at 20 mm(Bl) and 30
mm(B2) between SAS and SSAS were 8.0 % and 3.0 %: 23.0 % and 17.0 % between SAS and
FWAS. The maximum shielding effects to the rectum and bladder of SSAS were 8.0 % and 8.0 %,
whereas those of FWAS were 26.0 % and 23.0 %, respectively. These results led to the conclusion
that FWAS has much better shielding effect than SSAS does, and when SSAS and FWAS were
used for gynecological intracavitary brachytherapy in microSelectron-HDR system, the dose to the
rectum and bladder was significantly reduced to optimize the treatment outcome and to lower the
complication rates in the rectum and bladder.
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shielding effect
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tron, Netherlands)
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2 FARHA Ao

6) 0.125 cc A2 3M31002, PTW)

7) A7) A(Unidos Electrometer, PTW)
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9) F#HA
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o] user guided] 71E&¥ ovoidF&9 7|8EH T
%= ¥ E2(shielding materia)& A3 EF
g8 Aoz #HAHAH(Fig. 1,23).

o] ovoid®2e] 78en T2 T A4 A
g9 gxg afzgxd Fosd =4zsn
#A Q= FE9 FEE HAGY 18 ¥Ud
(Fig. 4).
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Fig. 1. Diagram of ovoid for standard applicator
set(SAS).
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Fig. 3. Diagram of ovoid for Fletcher Williamson
applicator set(FWAS).
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Fig. 2. Diagram of ovoid for standard shielded
applicator set(SSAS).
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Fig. 4. Diagram of applicator with points of interest.
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Fig. 5. Comparison of scan of X axis for Standard,
standard shielded, and Fletcher-Williamson appli-
cator.

A =9]

A% HEA 20(R1), 25(R2), 30(R3), 40(R4),
50(R5), 60(R6) mmolA =439 channel 13
channel 2] M1, M5 2 M9 A Ao ¥ WALy
ALE A7 1028 A8 2R3S 49T
T% ovod capy %3 posterior WEFo 2 F
A $Xg HEQY 20(SR1), 25(SR2), 30(SR3),
35(SR4), 40(SR5) mml A ZFA3}HeH 49 &
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AFE MSEZRE anterior WEoz FHAoE 9
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Fig. 6. Comparison of measured rectal doses at
each interesting point on the vertical line drawn
from M5 for standard, standard shielded, and
Fletcher-Williamson applicator set.
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axis of ovoids

el
Q
h-]
o]
2
]
[=4
2
T
§ —&-—Standard
2 06 ~#-Standard Shielded !
@ &~ Fletcher-Williamson a
05 - . . i
20.0 25.0 30.0 35.0 40.0

Rectal Points at longitudinal axis of ovoids(mm)

Bladder Dose ratio

—&—Standard

06 ~#-~Standard Shielded |
—&~—Fletcher-Williamson |

A A\ i

Shielded / Unhielded

2.0 2.0 0.0 50.0 60.0
Bladder Points(mm)

Fig. 7. Comparison of measured rectal doses of
each interesting point on the longitudinal axis of
ovoid cap for standard, standard shielded, and
Fletcher-Williamson applicator set.

Fig. 8. Comparison of measured bladder doses of
each interesting point on the vertical line drawn
from M5 for standard, standard shielded, and
Fletcher-Williamson applicator set.
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FEd dg 2P T = Fig. 8o Ueht ¢t SAS
g 71F02 3o SSASE BlolA 80%, B2olA
3.0%, B39 A 20%, B4dlA 1.09%, B59A 04%
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