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 HDR Interstitial gynecologic brachytherapy
demonstrated dosimetric parameters comparable to
external beam SFRT.

 Elevated EUDs and large D5/D95 and D10/D90 indices
indicated better tumor control than implied by the
prescription dose and strong spatial dose modulation
which may enhance radiation response as seen in SFRT.

 These findings suggested that the interstitial
gynecologic brachytherapy is indeed an SFRT-like
treatment with strong spatial dose modulation.

 Seven patients with gynecologic malignancies were
retrospectively selected.

 Five patients received treatments with a central tandem
plus 2-9 interstitial needles, while two were treated
with needles alone (7 and 9 needles).

 All patients received 8.8 Gy per fraction for three
fractions. One representative fraction from each patient
was analyzed.

 SFRT dosimetric parameters, including Equivalent
Uniform Dose (EUD), doses covering 5%, 10%, 50%,
90%, 95% of target (D5, D10, D50, D90, D95), and dose
heterogeneity indices (D5/D95 and D10/D90), were
evaluated for the high-risk clinical target volume
(CTV_HR).
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 The mean CTV_HR volume was 22.2±14.7 cc (range: 3.9-
50.0 cc).

 EUD values for radiosensitive, semi-radiosensitive, and
radioresistant tumor assumptions were 11.3±0.3 Gy,
12.3±0.4 Gy, and 13.4±0.6 Gy, respectively, representing
a 28-40% increase compared to the prescription dose.

 Mean values for D5, D10, D50, D90, D95 were
39.4±10.4 Gy, 28.7±6.6 Gy, 14.1±0.9 Gy, 9.5±0.3 Gy,
8.8±0.3 Gy, respectively.

 The heterogeneity indices of D5/D95 (4.5±1.2) and
D10/D90 (3.0±0.7) were comparable to reported GRID
(~3-7) and LATTICE (~2.5-5) values.

EUD (Gy)

radioresistant

EUD (Gy)

Semi-sensitive

EUD (Gy)

radiosensitive

Volume of 
CTV_HR (cc)

ApplicatorsCase #

13.7712.4111.3822.2Tandem + 2 Needles1

13.7612.6411.6814.0Tandem + 3 Needles2

13.312.2611.3350.0Tandem + 9 Needles3

14.412.7611.4922.2Tandem + 2 Needles4

13.1812.1811.3414.1Tandem + 4 Needles5

12.6811.610.6529.17 Needles6

13.0512.1311.343.99 Needles7

13.412.311.322.2Mean

0.60.40.314.7Standard Derivation

Table 1: SFRT Dosimetric Metrics for Interstitial
Gynecologic Brachytherapy (n=7).

D10/D90D5/D95D95 (Gy)D90 (Gy)D50 (Gy)D10 (Gy)D5 (Gy)Case #
3.655.258.939.4914.5334.6046.881
2.783.999.159.8014.4527.2636.492
2.583.458.849.4713.9224.4430.523
4.236.778.809.6815.7740.9459.574
2.573.838.979.5313.4924.4734.395
2.713.768.298.9213.3724.1231.126
2.624.118.949.4813.2924.8036.767
3.04.58.89.514.128.739.4Mean
0.71.20.30.30.96.610.4Std

PURPOSE
 Spatially Fractionated Radiation therapy (SFRT) and

brachytherapy both have high dose heterogeneity
featuring localized high-dose regions and steep dose
gradients.

While SFRT techniques such as GRID and Lattice
intentionally create heterogeneous dose distribution,
the dose heterogeneity of brachytherapy comes from
the intrinsic properties of radioactive sources which
deliver high doses near the source while quickly fall off
with distance.

 This study evaluates commonly used SFRT dosimetric
parameters for HDR interstitial gynecologic
brachytherapy.

Fig 1: EUD values of all cases Fig 2: Heterogeneous indices of all cases
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