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Abstract
Background: Prostate cancer is common in Thai males. The two major radiation therapy
advance techniques, volumetric modulated arc therapy (VMAT) and helical tomotherapy (HT),
provide high-precision radiation dose to planning target volume (PTV) while sparing organs at risk
(OARs) in prostate radiotherapy.

Objectives: To compare the dosimetric parameters and treatment efficiency between VMAT
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and HT treatment plan for prostate cancer.




Materials and Methods: This is a retrospective study of sixteen prostate cancer patients
who were treated with Simultaneous integrated boost (SIB) technique using HT. The PTV includes
the prostate (PTV-P) and pelvic lymph nodes (PTV-LN). The prescription doses for PTV-P
and PTV-LN were 70 Gy and 50.4 Gy in 28 fractions, respectively. These patient images data were
used to generated Single-arc (SA) and Double-arc (DA) VMAT plan by Monaco planning system.
The same computed tomography images and structure contours data sets were used. Target
volumes were constrained according to the criteria of the International Commission on Radiation
Units and Measurements (ICRU) report no.83 and the OAR doses were evaluated by following the
criteria of Radiation Therapy Oncology Group (RTOG) 0415 report and ICRU 83. The plan quality
assessment indexes were the conformity number (CN) and the homogeneity index (HI). The OAR
(bladder, rectum, femoral heads, penile bulb and bowels) doses were evaluated by following
criteria of RTOG 0415 and ICRU 83 (D5O, Dm, Mean dose and DZ). The beam-on time was also
compared for the treatment efficiency assessment.

Results: The SA and DA VMAT achieved clinically acceptable dosimetric goals. There was no
statistically significant difference (p>0.05) between these plans and the previous HT plan. CN
showed no statistically significant difference between these plans. HT provided significantly
better HI than DA VMAT and SA VMAT(p<0.05). For the OAR dose, HT had significantly lower
bladder, rectum and femoral heads dose but higher penile bulb dose. DA VMAT had
significantly lower bladder and bowels dose but higher penile bulb dose than SA VMAT. SA VMAT
and DA VMAT had shorter beam-on time than HT.

Conclusion: All three plans achieved clinically acceptable dosimetric quality goals. HT provided
better homogeneous dose distribution and lower dose to OARs. HT had the longest beam-on
time.

Keywords: Dosimetric Comparison, Volumetric Modulated Arc Therapy, Helical Tomotherapy,

Prostate cancer
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A15199 2 AUTITeERde Ardvianadiguiade (CN) wazAdvdaualialedevesUsunsaa (H)
AUsumsithrung (PTV70)

Pair t-test p-value

Dosimetric HT SA DA HT vs. HT vs. SA vs.
Parameters Mean * SD Mean % SD Mean % SD SA DA DA
PTV

D, (Gy) 70.10 £ 0.12 70.19 + 0.25 70.18 + 0.16 0.156 0.089 0.892
Ve, (%) 98.54 + 0.37 98.59 + 0.34 98.60 + 0.43 0.221 0.131 0.863
Vier (%) 0.00 + 0.000 0.01 £0.013 0.00 + 0.003 0.066 0.333 0.095
CN 0.528 + 0.060 0.547 + 0.078 0.549 + 0.049 0.271 0.135 0.912
HI 0.065 + 0.010 0.077 + 0.007 0.073 + 0.007 0.001 0.041 0.114

Aneia: HT= Helical Tomotherapy, SA = Single-arc VMAT, DA= Double-arc VMAT, CN = Conformity Number, Hi= Homoge-

neity Index, SD = standard deviation

A15199 3 USunaussdimdeiiedensunfivrades (OARs)

Pair t-test p-value

Dosimetric Parameters HT SA DA HT vs. HT vs. SA vs.
Mean + SD Mean + SD Mean + SD SA DA DA
Bladder
D,, 49.53 + 8.37 55.96 + 3.43 52.61 + 5.55 0.001 0.033 0.001
D, 70.51 + 0.54 70.76 + 0.48 70.78 + 0.64 0.102 0.017 0.897
Rectum
D,, 41.50 + 5.06 45.84 + 5.68 45.60 + 6.22 0.033 0.084 0.826
D 69.02 +2.43 68.96 + 2.77 68.68 + 2.99 0.889 0.588 0.472

2

Right femoral head

D 26.43 + 5.00 33.05 + 5.05 32.48 + 4.08 0.006 0.004 0.718

10

D 31.84 + 552 39.01 + 4.74 39.03 + 3.66 0.001 0.001 0.985

2

Left femoral head

o 26.53 + 4.97 37.00 + 3.66 33.13 +4.24 < 0.001 0.001 0.016
D2 32.34 + 5.70 41.10 + 3.47 39.36 + 4.08 < 0.001 < 0.001 0.201
Penile Bulb
Mean dose 45.44 + 556 27.41 + 11.39 28.86 + 11.23 < 0.001 < 0.001 0.001
Bowels
D 53.36 + 4.35 5517 + 4.43 53.36 + 4.06 0.065 0.998 0.030

2

fiatia: HT= Helical Tomotherapy, SA = Single-arc VMAT, DA= Double-arc VMAT, SD = standard deviation
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A19719% 4 S2ezaIN1AN959dIRa (Beam-on time)

Pair t-test p-value

Parameters HT SA DA HT vs. SA HT vs. DA SA vs. DA
Mean £ SD Mean + SD Mean £+ SD
Beam-on 4.38 + 0.53 2.37 +0.18 311 +0.21 < 0.001 < 0.001 < 0.001
Time (Min)

§i9tid: HT= Helical Tomotherapy, SA = Single-arc VMAT, DA= Double-arc VMAT, SD = standard deviation
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