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Dosimetric evaluation of helical tomotherapy and volumetric-modulated arc therapy for pleural

mesothelioma
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Abstract: Objective To compare differences of helical tomotherapy (HT) and volumetric-modulated arc therapy (VMAT) for
malignant pleural mesothelioma. Methods The CT images of ten patients with inoperable pleural mesotheliom were
retrospectively selected. The HT and Synergy VMAT linear accelerator of Elekta were respectively applied to design treatment
plans. The conformity index (CI) and heterogeneity index (HI) of planning target volume (PTV), and the dose-volume param-
eters of organs at risk (OARs) were compared between these two plans. Results The HI and CI of HT plan were respectively
1.04+0.01, 0.80+0.07, while those of VMAT plan based on Elekta Synergy were respectively 1.11+0.03, 0.71+0.12, with
significant differences (P=0.000, P=0.013). For OARs, Vs, Vi, Vs, V3 of ipsilateral lung, and Vs, Vs, Vi, Vy of contralateral
lung, and Vs, mean dose (D) of heart, and maximum dose (D..) of cord in HT plan were all lower than those of VMAT plan.
And there were significant differences in V;, of ipsilateral lung, and Vs, Vi, Vs of contralateral lung (P=0.031, P=0.030, P=
0.021, P=0.003). However, the mean delivery time of VMAT plan and HT plan were respectively 3.274+1.65 min, 11.11+3.75
min, which meaned the efficiency of VMAT plan was higher than that of HT plan (P=0.000). Conclusion Compared with
VMAT plan, HT plan increases the coverage and HI of target volumes, and lowers the dose-volume parameters of ipsilateral
lung, contralateral lung and heart, reducing the risk of radioactive injury. But the treatment delivery time of HT plan is
significantly longer than that of VMAT plan.
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TG 25 IR I AT R 5 AEAE AR 1% A8
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Philips Medical Ssystems, Cleveland, the USA; Bril-
liance Big Bore CT, Philips Medical Systems, Cleve-
land, the USA) . B EMEML, BUE FAR5E S EHTN,
DL E B P AL VERASE, P [ 5 #8544
BHZE S mm, JZ[E]HE S mm, FHER A 2R ER
B, FREE ER SRR RN 45 % Monaco
5.011%) TAEu, (Elekta AB, Stockholm, Sweden) .
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45 CT EIE H M 2% 1% i 2 Monaco 5.0 1]
AR, &by 7 B2 ICRU 5 62 54l z)
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Ab 77 7 R 60 Gy (T : 4b 77 7 1t S 4K 95% 1) PTV Jir
S B R EARGA L) L 23 FIRECH 301K
1.4 SRt RIR

HT 697 3 R 76 23R 97 11 X & 48 Hi- Art®4.1.2
(Madison, USA, Version 4.1.2) [ 5¢ i, VMAT 114 7¢
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3R 95% 1) PTV ik £ 4k J5 7 i 60 Gy, OARs 7] it FI{A
R AR TR 1,
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Tab.1 Dose—volume constraint for OARs

OARs Dose (Gy) Volume (%)
Ipsilateral lung 20 <50

10 <70
Contralateral lung 10 <40
Heart 5 <50
Cord 45 <l

L5 RIS

X PR AT TR0 B DR S A, B A A X A
KF 5 (Do) I FN L (Donean) I/ N (D) , 3927
P ¥8 % (Heterogeneity Index, HI) "" | i J& JiE 45 %L
(Conformity Index, CD"", ¥ [X F11g A #% B 7 A&
EWSE 2 GO =Sl b s o S o % e G TR =L
2R KT IR AR A 43
1.6 it %

>R SPSS18 F A % i Ffr 113 45 2R LU 54T Stu-
dent t K15 .
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Tab.2 Dose distribution of PTV in HT plan and VMAT plan (Gy, Mean+SD)

Parameter HT VMAT t value P value
Dias 63.15+0.99 67.22+2.21 -7.567 0.000
Duin 59.26+0.46 58.61+0.72 3.217 0.011
Dinean 61.82+0.68 63.27+1.04 -5.678 0.000

2.2 PTV$EX HI.CI

WA TR AE HI A CL 7 1 22 5394 31
5 X(P=0.000, P=0.013) HTIAJFIRIMHIAI CIX it 2%
PLFIET Synergy IR AR VMAT i1, TE UL 3.

F®3 AAITRIER S ERIERE ()
Tab.3 HI and CI of PTV in HT plan and VMAT plan (Mean+SD)

Index HT VMAT t value P value
HI 1.04+0.01 1.11£0.03 -8.913 0.000
CI 0.80+0.07 0.71£0.12 3.087 0.013

Note: HI: Heterogeneity index; CI: Conformity index

23 BRBEFEAERSH

SR Bt T 7 O JUEE 0 1) 7)o R A2 R AR RR
L4,
2.4 MU #0347t E]

PAEYT IR0 MU ZORTR 7RI AER 5 s

33t i
HT 1 VMAT #J& 38 o $2 /5 PTV 093 B DAY

Jin B S 7R, AT BRIV 1E K 2L AU ST AR A
i, IR RO IR Rt . ABPTE R, el &
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Tab.4 Comparison of OARs dose—volume parameters (%, Mean+SD)

OARs Parameter HT VMAT t value P value
Ipsilateral lung \ 79.64+21.80 83.37+21.08 -1.504 0.167
Vi 73.32425.14 75.41£25.24 -0.675 0.517
Vi 51.234£26.72 57.13+£29.44 -2.088 0.066
Vi 37.38+23.58 44.68+30.77 -2.561 0.031
Contralateral lung Vs 72.87+30.64 79.93+26.09 -2.002 0.076
Vs 63.19+34.60 73.89+29.72 -2.571 0.030
Vi 29.89+29.88 46.69+24.54 -2.779 0.021
Vo 4.45+6.47 12.94+11.40 -3.993 0.003
Heart Vs 65.62+45.96 71.93+44.88 -1.181 0.268
Dinean 17.76+13.69 22.15+16.44 -1.818 0.102
Cord Dias 32.45+12.93 36.16+10.45 -1.726 0.118

B HT 5 VMAT BRI HEACLR 25 55 35
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MPM FEFERG LS B A, W A 0T i A v i
A7 O] Al O P 58 T 5 2H 4R T £ b 2 32 59—
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TR, & B0 HT 31X 018 7R i DX s 2 e 711 X
BN £ OARS 152 BRI i AR RS 4004 /T VMAT 1t
Rl EU Vo SRRV S Vo0 Vo SRS A B
SL(P=0.031.P=0.030.P=0.021.P=0.003), Langen"",
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Tab.5 Comparison of MU and treatment delivery time (Mean+SD)

HT VMAT t value P value
MU 9776.8+3301.6 907.6+378.9 8.454 0.000
Treatment time (min) 11.11£3.75 3.27£1.65 5.995 0.000

Note: MU: Monitor unit
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