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brachytherapy is performed using tandem and ring applicators in 1 Thickness (mm) 75 using small amounts of gold, to deliver the prescription dose to the target and
combination with Iridium-192 (or Cobalt-60) as the radiation protect surrounding critical structures. The use of a partially shielded ring applicator
source. Because of the high photon energies of these sources, ; e Ir-192 0 1.00 1.00 1.00 1.00 would also allow for better treatment planning as oncologists would be able to
localized shielding is ineffective resulting in high doses to the 0.99 0.68 0.54 0.30 increase dose to the cervix without overexposing the bladder, sigmoid, and rectum.
bladder, sigmoid and rectum. The isodose curves show much greater control as the dose can be pulled away from

1.00 1.06 1.07 1.04 the critical structures when using the shielded applicator whereas the dose would
0.98 0.66 0.51 0.21 otherwise be isotropic as in the Ir-192 dose distribution.

0.98 0.55 0.40 0.10 Future work includes varying the angle of the collimator opening of the applicator
0.98 0.48 0.33 0.06 dlre.cted toward the cervix to have e\.rfan greater conjcrol of the dose:. Dl.fferent.

collimators can be used to treat a variety of tumor sizes and the shielding designs
1.00 1.08 1.03 0.98 can be optimized to accommodate individual patients.
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The purpose of this study is to investigate lower energy
brachytherapy sources such as Se-75 and Yb-169 in combination
with a shielded ring applicator and compare the results to
unshielded Ir-192 for GYN cervix brachytherapy. By using thin
amounts of gold with these middle energy sources, it is possible
to modulate the dose distribution around the cervix to avoid the
critical structures, which would enable better medical outcomes.

0.91 0.73 0.52 0.22 Future work also includes experimentally verifying the results from the MCNP6
0.89 0.52 0.36 0.08 calculations using Gafchromic EBT3 film dosimetry.

Overall, the partially shielded ring applicator in combination with middle energy
sources show promising results for improving HDR GYN brachytherapy by achieving
the desired dose to the cervix and providing the ability to increase the dose to the
cervix without exceeding acceptable limits of dose to the bladder, sigmoid, and
rectum.
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Table 1: Comparison of dose relative to Ir-192 with no shielding to the target, bladder,
sigmoid, and rectum. All simulations were with a 26 mm diameter ring applicator. The
shielding is in mm of gold. Various simulations were calculated for Ir-192 with 0 and 3
mm of gold, Se-75 with 0, 2, 3, and 4 mm of gold, and Yb-169 with 0, 1, and 2 mm of gold
normalized to 10, 19.98, and 27.79 Ci respectively and to a depth of 10 mm on the z axis.
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Monte Carlo simulations were performed using MCNP6 to Ytterbium-169 2 mm Gold
evaluate the dose distribution in a typical GYN cervix geometry

METHOD

The Monte Carlo results show significant dose reduction to the bladder, sigmoid, and
isini'a standard fine soplicator. The geoimetriwas modeled rectum when using small thicknesses of shielding. Se-75 has a TVL of about 3 mm. When
b 8 8 EEp S 8 B . : \, 3 mm of gold shielding was used, there was a dose reduction of 45% to the bladder, 60%
ased off the ICRU 38 reference points. Comparative dose : 2 / ’a , ) . .
. . | A e to the sigmoid, and 90% to the rectum. Increasing the shielding to 4 mm of gold

calculations were made for the currently used high energy Ir-192 02 LHIDL: . . . .

. . 3 increased the dose reduction to 52% to the bladder, 67% to the sigmoid, and 94% to the
source and middle energy Se-75 and Yb-169 sources with a ring rectum
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applicator in combination with Ir-192, the same applicator
surrounded by 3 and 4 mm of gold for Se-75,and 1 and 2 mm
of gold for Yb-169. The prescription dose was delivered to a
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