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The comparison of integral dose to normal structures between
IMRT and VMAT techniques for prostate cancer
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Fnquazasd: lenSouifiouUinausidsuiiefoarlduanmeansiduzSeiengnuannsemein IMRT
wazinAlln VMAT dmSunasu 6 MV uag 15 MV

Taquazdims: vhnsnausunsinwiUisuyiSsengnvuin demalln IMRT uaz VMAT waaeu
6 MV waz 15 MV $1u3u 6 518 fsundsunaddifounssladuiomn 79.2 insd sauanun 44 ade
MntufmammUinasdseie o ldunnuinasdieds (nsd) lutsines AMUIUINTYRN
aYezfiaula Gns) leun nszizdaans (bladder), a1ldmss (rectum) wasUSunasdsuiietonzuni
(normal tissue integral dose, NTID)

HaMIANEN: Aade 1D veswuNsSnusewmaila IMRT way VMAT dwsunsewnztlaans dldle
wuilaesauldunnaeiueg1aidvdfey daunatin VMAT 1R NTID @031 IMRT egaiiiudAgy
Weanuaunsinvunaia VMAT Sfiannisnisdivesdiseduinndd IMRT diowSeufisundaau
Fisnafunudn wdau 15 MV v NTID dhndn 6 MV eehefifedhdey sauds MU anasdmiumaiin
VMAT Wasau 15 MV agsiitiedAgy

doagu: walla VMAT Wasa1u 15 MV a1snsean NTID Wifugulgldegradidud Ay dvanszeznaily
mMsaeaElviugihedamamiluansaind MU flana

Ardnfty: ueiSewongnuun, wediansane$sduiuanudy, melinsaneiduiuanudunguseud
Vet HaTIUSINS AT Tl sy

Abstract
Background: The integral dose is the volume integral of the dose deposited in the treated vol-
ume. The energy and number of beams entry are directly effecting to the ID, especially the
advance technique in radiotherapy.
Objective: To compare the integral dose (ID) of organ at risk (OAR) between IMRT and VMAT
techniques by using 6MV and 15MV photon energy for prostate cancer.
Materials and Methods: Six prostate cancer patients were re-planned with IMRT and VMAT by
using 6 MV and 15 MV. The plans were by using 6MV and 15MV photon energy. The prescription
dose was 79.2 Gy in 44 fractions. The ID (mean dose X tissue volume) received by bladder,
rectum, and normal tissue (NTID) was evaluated.
Results: The ID of bladder and rectum was not significantly different for both IMRT and VMAT
techniques. However, VMAT showed higher NTID than IMRT with significant due to more incident
beams than IMRT. For different energy, 15 MV showed lesser NTID than 6 MV with significantly.
The monitor units (MU) to deliver for a single fraction was significantly reduced in VMAT technique.
Conclusion: The advantage of VMAT over IMRT was reducing the NTID. For 15 MV, the treatment
time also reduced, which represent by MUs calculation.
Keywords: Protate cancer, IMRT, VMAT, Integral dose
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Structure

Criterion

Planning target volume

Bladder

Rectum

Penile bulb

D95% = 79.2 Gy

D1% < 107% (84 Gy)
D99% > 93% (73.65 Gy)
V70Gy < 15%

V55Gy < 50%

VA0Gy < 70%

V65Gy < 15%

V50Gy < 50%

VA40Gy < 70%

Mean dose < 52.5 Gy

8D Vxx Gy : USunsueseTonsfilasuuSunaused xx inse

Dxx% : USunaussd@neteny xx% lasu
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AN5199 2 LWUSEUTEUBHUNITSNEIemATa IMRT wag VMAT U89n&3au 6MV wag 15MV 983fauuzisisay

AanuINLaye T IzUnd

P-value

Structure IMRT 6MV IMRT 15MV VMAT 6MV VMAT 15MV IM-6 IM-15 IM-6 VM-6

S Vs S Vs
VM-6 VM-15 IM-15 VM-15

PTV D99% (Gy) 74.57 + 2.88 75.12 + 1.35 76.13 + 0.65 76.18 + 0.80 0.18 < 0.05% 0.45 0.75
PTV D95% (Gy) 79.37 + 0.34 79.18 + 0.17 79.18 + 0.49 79.25 + 0.46 0.38 0.72 0.32 0.67
PTV D1% (Gy) 85.13 + 0.89 85.18 + 1.07 8597 + 2.12 85.92 + 1.93 0.18 0.18 0.84 0.81
Bladder V70Gy (%) 1559 + 12.42 15.65 + 12.42 16.08 + 13.12 16.23 +12.93 0.17 0.06 0.49 0.26
Bladder V55Gy (%) 20.30 + 13.73 20.63 + 13.57 21.48 + 15.01 21.80 + 14.66 0.08 0.07 0.05 0.16
Bladder V40Gy (%) 26.68 + 14.83 27.08 + 14.61 28.13 + 16.35 2852 + 16.04 0.11 0.09 0.17 0.13
Rectum V65Gy (%) 24.60 + 13.03 2458 + 13.11 25.75 + 14.08 26.20 + 14.28 0.41 0.18 0.96 < 0.05*
Rectum V50Gy (%) 35.52 + 13.57 35.38 + 13.40 37.00 + 14.59 37.72 + 14.64 0.41 0.20 0.73 < 0.05*
Rectum V40Gy (%) 44.63 + 14.16 44.22 + 13.78 4598 + 15.26 46.43 + 14.88 0.32 0.20 0.54 0.41
Penile bulb 2222 £ 43.75 23.66 + 43.41 23.62 + 43.41 23.74 + 43.39 0.13 0.17 < 0.05* 0.12

mean dose (Gy)

* Significant relative difference tested by two-tail student t-test (P-value<0.05).

Abbreviations: PTV; planning target volume, IMRT; intensity modulated radiotherapy, VMAT; volumetric arc therapy,
IM-6; IMRT 6 MV, IM-15; IMRT 15 MV, VM-6; VMAT 6 MV, VM-15; VMAT 15 MV.
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P-value
Organ IMRT 6MV IMRT 15MV VMAT 6MV VMAT 15 MV IM-6 IM-15 IM-6 VM-6
V. vs. vs. vs.
(liter-gray) (liter -gray) (liter -gray) (liter -gray) VM-6 VM-15 IM-15  VM-15
PTV 13.28 + 6.26 13.25 + 6.24 13.48 + 5.94 13.48 + 6.48 0.11 0.07 0.32 0.82
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NTID 187.93 + 67.55 179.03 + 63.30 201.38 + 66.95 188.19 + 61.96 < 0.05* < 0.05* < 0.05* < 0.05*

Treatment time
(MU)

1300.33+ 60.69 1159.17+ 131.53 650.50+ 101.28  542.00+ 68.02 <0.05% <0.05* <0.05% <0.05*

Agfa: NTID Normal Tissue integral dose
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