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Dosimetric study on target areas and organs at risk
between volumetric modulated arc therapy and
TomoHelical for esophageal cancer
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Abstract Objective: To compare the dose distribution of volumetric modulated arc therapy (VMAT) versus TomoHelical
(TH) for esophageal cancer in the target area and organs at risk (OARs). Methods: Twelve patients with
esophageal cancer were selected, VMAT and TH plans were designed respectively. The dosimetric parameters of
target area, lung, heart and spinal cord were analyzed. Results: For target areas, there were statistically significant

differences except gross tumor volume (GTV) Dy, and planning target volume (PTV)’s Dy, (P<0.05). For
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OARs, VMAT is superior to THin V,, V,;, V|, D

mean

of left lung, right lung and both lungs (P<0.05). VMAT is

significantly lower than TH in V, of heart, but for V,,, V,; and V; of heart, TH is better; for the spinal cord’s D,,,

TH is lower. Conclusion: VMAT and TH plans can meet the clinical treatment requirements, but the TH plan has

advantages in the target area. Both plans have different advantages in OARs sparing, but VMAT has an advantage

in protecting the low-dose areas of the lungs and heart.
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foa AN NN Y (gross tumor volume,
GTV) . llﬁrﬁﬁﬂg(clinical target volume, CTV),
i‘l‘jiUE'EIZ(planning target volume, PTV)]}(%%@E N
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GTVALJ5 74t H66 Gy/30 F, 2.2 Gy/F, SEF/W;
PTVAYAL 7 5~ 54 Gy/30 F, 1.8 Gy/F, 5 F/W,

esophageal cancer; volumetric modulated arc therapy; TomoHelical; radiotherapy dosimetry
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Table 1 Dosimetric objectives used in the inverse planning

for target and organs at risk volumes

2k H b pR AL

GTV Diggss =95%, Dy =100%, D,, <105%

PTV Diggss =95%, Dy =100%, D,, <105%

i A Vi<65%, V,,S45%, V,,<30%,
Vi <20%

EExii D,,, <4500

i Vi <40%, V,,<30%

V. BLIXEUE KA E R, D PTVEUGE KA B2
b=

V: target or OARS’ volume; D: the lowest dose received for PTV
or OARs.

1.2.3 # X34

3 3 PP 22 0 ) AR R 5 8] (dose volume
histogram, DVH) 3k BCHE X FIAE I £ B 32 AR & )
R, RIEICRUS3 S ik A v X W oy G2 2647 %f
FLAr#r. X GTV, PTVIIAHLLE, S8k #
D,y, Dsows Dogy, 102 JEFEE (conformity index,
CI)*ﬂﬂ]";‘l‘@fgﬁ(heterogeneity index, HI),
MZe . Al i LSOV, Vi, Vo
Doens DHERIILEZEONV,, Vi, Vi, Vi, Vi,
D, W H BE D, 5
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1.3 Fit=F4b1E
K HSPSS 24.080 iT 8k 1k 47 5dE  br, 48
P12 5 B R X ek 56, P<0.05°H 2 %K 41t

M2 S Y
=]

- & o
2 #£R
21 BRFIEHNWILE
G o 3l % A DX 590 o 2 e I R Ak T

K, fE#0IX, GTV, PTVAED,,, Dy, CI, HINY
A b2 R WH G E 2 L (P<0.05), HFIHM

FR2VMATS5THRIGTV, PTVELER (¥ +s, n=12)

Dy 28 7 LG L (P>0.05, #2).

22 BRBEFESMILE

e Al B AU . VMATHIV,, V,,, V5
KFTH, Z56512%E L (P<0.05), . fifili
KRV 3o, Do AR L HE 22 57 LB 4 B
X (P>0.05), DJE: VMAT V, /& FTH, {HV,,,
V& TTH, 2% A%1H#E L (P<0.05);
Vi, Vis, Do IFIITFRI L 22 F B G2 & &
(P>0.05), Affi: VMATZHMH & FTH, £5FH
Giitei 7 X (P<0.05, #3).

Table 2 Comparison of GTV and PTV between VMAT and TH (x + s, n=12)

ZH VMAT TH t P

GTV
D,,,/cGy 6812.74 +23.43 6719.70 + 16.41 15.078 <0.001
Dy /<Gy 6668.91 + 34.99 6 600.44 + 2.94 7.611 <0.001
Dyg/cGy 6495.46 + 53.29 6481.58 +29.91 0.820 0.425
Dys/cGy 6551.36 + 69.85 6397.12  29.60 7.971 <0.001
CI 0.497 +0.118 0.628 = 0.079 -5.543 <0.001
HI 0.047 + 0.009 0.037 + 0.005 3.464 0.003

PTV
D,,,/cGy 6775.99 + 53.80 665824 + 24.35 8.826 <0.001
Dy /cGy 6 134.24 + 193.80 5958.16 + 26.47 3.629 0.002
Dyse/cGy 5361.64 + 59.64 5356.15 + 17.88 0.351 0.731
Dyse/cGy 5479.43 + 115.46 5288.94 + 45.07 6.870 <0.001
CI 0.684 = 0.046 0.763 = 0.047 -6.072 <0.001
HI 0.229 % 0.011 0.218 + 0.004 3.737 0.002
MU 392.39 + 53.03 3607.56 + 497.34 -25.319 <0.001

FRIVMATSTHHERFBELR(x £s, n=12)

Table 3 Comparison of PTV between VMAT and TH (x + 5, n=12)

S8 VMAT TH t P

Zefii
Vy/% 67.50 = 4.90 78.63 + 8.05 -6.071 <0.001
V,0/% 46.44 % 2.66 S4.44 + 6.02 -5.977 <0.001
V,./% 32.06 + 2.14 35.34 = 4.39 -3.518 0.003
V,0/% 21.75 + 1.18 21.94 +2.43 -0.384 0.707
D,.../cGy 1281.45 + 83.60 1353.50 + 128.35 ~4.679 <0.001
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ZH VMAT TH t p
15 fii
V,/% 66.06 + 4.96 78.01 + 9.84 -6.714 <0.001
V,o/% 45.63 + 3.46 51.63 +3.65 -5.908 <0.001
V.s/% 31.00 + 4.05 33.08 + 3.07 -2.237 0.041
Vyo/% 20.75 + 3.38 20.22 +£2.25 0.893 0.386
D,.../cGy 1273.69 + 119.52 1344.50 + 113.62 ~4.053 0.001
R
V./% 66.38 + 4.47 78.46 £9.03 -7.834 <0.001
Vio/% 45.69 +2.02 52.84 + 3.90 -7.285 <0.001
Vis/% 31.38 £1.96 34.04 £ 2.65 -3.556 0.003
Vao/% 20.94 + 1.69 2091+ 1.72 0.063 0.950
D e/ Gy 1269.29 + 78.82 1345.88 +103.06 -6.296 <0.001
AL
V,/% 77.69 = 18.29 81.81 = 17.69 -1.973 0.067
Vio/% 66.00 + 18.11 71.84 + 19.04 -3.101 0.007
Vis/% 52.81 = 15.06 50.50 + 12.41 1.551 0.142
Vyo/% 38.75 £ 10.36 32.84 +£8.03 3.719 0.002
V,s/% 25.06 + 6.32 20.21 +£5.28 4.319 0.001
V,0/% 15.75 +3.49 12.56 £ 2.79 7.387 <0.001
D,/ €Gy 1762.86 + 383.61 1798.69 + 562.81 -0.293 0.773
e
D,y/cGy 4045.57 + 124.01 3745.34 + 23591 5.946 <0.001
3 i TOMOMT HHol FLA7 U 6 1 LB T ) Bk 1

AR ST R Y HT BT M E AR, HH AR
R B TR B M i e B X A2 R A R A KRR e £
POE WAL R VMAT R THE ) 12 5 178 Sk
WR e . L AROER R S OB Y ORHA YT T, HLER
I RIRITROR . R T R E R K Z
JNVMAT, IMRTHI3D-CRT [ (9 ] &t 2% L 55
IMRT [ THAE £ 8P 1 59 A F T 4 i AR X 5

Chen % "IXF 6 i) J&y 3w 01 b F Bt 13 &
P #EAT T 3D-CRT . J SR S VA YT (intensity
modulated radiation therapy, IMRT) X #2iE K7 )2
(tomotherapy, TOMO)BUTIHRIM HLHL, 45 RIE
SETOMO LYY ¥ %) H A B 4 1 48 X3 I B8 e 5]
B AIE . B ARSI o B BE A R AT T
3D-CRTHMITOMOBUT I R 19 L4, 45 R iR

SIME . ARBTTERATHIERILE R . AE 4 E 2L T
HATHE T, VMATRITHYRE W 2 16 R IR T 2
R, ETHHEA AL XIS rEME 20, /4
SEEAE by B IR A B0 TR DR A 2 ) M R A H A
bR B A AR, B /AR B e 7R G T
AE S BCR A AL R A, THIHRI TS R4
AR R R, XN a2 A P Y
o BE PR AR B A8 2 AL A5 0T I R A A 6

XF XU T, AR G e R WF 5 A A ek A il Y
32 W PR BRF 0] B 65 B Je b e RS i R
T o Nk 4 S 4 52 THIRYT 1A I 4 VL i i
R R VI (B AT IR e, AR A
THIHRI Y, VA AR IR & AR FR 3 mT g
JER W R K A B RN R, vl esoe
S JCSR P A 92 % A SR I BN . Kim S5 P AT
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WFFE 2 0A . o0 U A Tk S 8 40 T B e T
O R AZ 3] 11 v 00 o B . AR 4 SR R
THSVMATHOTHRIA L, THIFRC 52 2] 5 7
HRERFL(V,,, Vi, Vi) BB, HEXHEH
RFV I 5 VMAT B B #, B2 RIE T,
THITRIBVMAT 731 7] LU 4 b 47 55 4

i FRTR, BRI THI R A VMATH &) 1
e AR I PR R B 225K, 7R Xy 1 TH R AT A4
T G 0 DX R B R A0 bE A R A
B AT DB TR o A RES, [R) B AT DL — e R
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