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[ Abstract] Objective To investigate the dosimetric comparison of target volumes and organs at risk
(OAR) between volumetric-modulated arc therapy (VMAT) and intensity-modulated radiotherapy (IMRT)
for esophageal cancer by a meta-analysis. Methods A literature search was performed to collect the clinical
studies on dosimetric comparison between VMAT and IMRT. The primary endpoints of interest were
dosimetric parameters of target volumes and OAR, number of monitor units (MUs), and treatment time
(TT). Results A total of 17 studies involving 323 patients were included in this meta-analysis. When the
total dose was>50.4 Gy, VMAT showed significantly lower mean dose (D
(GTV) and maximum dose (D

mean ) Of gross tumor volume
) of planning target volume (PTV) than IMRT (P=0.009;P=0.039).
There were no significant differences in D, , V;, and V,, of the heart, D, of the spinal cord, and Vi,
Vi, and D, of the lung between VMAT and IMRT ( P>0.05). VMAT showed significantly lower Vs,
V,, and V,; of the lung than IMRT (P=0.001;P=0.000;P=0.023). When the single dose was 1. 8 Gy
and 2.0 Gy, VMAT showed significantly lower TT (reduced by 323.5 s and 193.7 s) and number of MUs
(reduced by 275.4 MU and 134.2 MU) than IMRT ( P=0.000 and 0.009; P=0.000 and 0.022).
Conclusions VMAT can significantly reduce TT, MUs, irradiation dose to the lung, and the risk of
radiation pneumonitis, and improve the utilization rate of equipment. Compared with IMRT, VMAT has no

max

significant advantages in protection of the spinal cord and the heart and dosimetric parameters of target
of PTV and D and D, of GTV when the total dose was <50.4 Gy.
[ Key words]  Esophageal neoplasms/volumetric-modulated arc therapy; Esophageal neoplasms/
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1 YA 17 WL 323 BIHFTERE B LA B AL
e i %% a3 SPLRAER IMRT SPETRL MR BRI

WoE [ 3k ] (B /%) R 5301 (R0 (MV) VMAT 3% (Gy) (Gy)
Lin 4 [12] 20(18/2) AJCCT—TI 37~70(-) 15 5~6/2~4 50.40 1.80
Abbas % [13] 13(8/5) T,5No., 53~85(69) 6 4~5/1 50.00 2.00
Van Benthuysen 2§ [14] 14(10/4) - 50~80(64) - 7(1) 50.40 1.80
Zhao % [15] 68(61/7) T,.sNos -(57) 6 4~7/1~2 50.00 2.00
Ma %% [16] 10(=/-) - - 6 7/2 60.00 2.00
Kataria % [17] 10(10/0) AJCCT—TI 52~80(65) - 7/1 45.00 1.87
Wu % [18] 8(-/-) T3.4No. Mg, - - 7/1 60.00 2.00
Lin 4 [19] 8(~/-) T,3NoM, - 6 5/1 50/66 1.80
RS [20] 20(7/13) T, 4Ny M, 40~80(56) 6 5/1 59.40 1.80
PN AR 2 [21] 20(14/6) T,.sNoa M, 53~80 6 5/1 60.00 2.00
fA] A [22] 37(21/16) T34No. M, 41~88(66) - 5~7/- 60.00 2.00
WA [23] 20(11/9) AJCCII—1I 57~88(69) 6 5/1~2 63.00 2.10
X1 0T 4 [24] 30(23/7) T, 5No. My 50~86(-) 6 5/1 60.00 2.00
[iSEs [25] 7(5/2) T;4No. M, - 8 7/1 60.00 2.00
Zhang % [26] 11(8/3) T3 N M, - 6 5/1~2 64.00 2.00
I e e 4 [27] 10(6/4) T3.4No M, 45~71(57) 6 5/1 50.40 1.80
Gao %% [28] 30(23/7) T, 4No Mg, - 6 7/1~2 50.40 1.90
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Fz2 A 17 TiFE 323 FIRFSTREBIES PTV GTV 434 44T
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BB T 275, 4 MU B
2 Gy 4A 5 Wi e = R
A IR B P =96. 8%, P=0.022,
WMD = —134. 23,95%CI 2} 248. 851 ~
-19.601, 73 Hr & R 7R H14K 2.0 Gy
f VMAT 21 Lo IMRT 20 AL %5 Bk B0OF- 1
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1 it
T C A B A R B
FB =z RO AEIR T B R IS
7R R B AFFEF 51 OAR
(A TICSR I S N, 75 IR Y TR R e Rk
FREEFEAR OAR 32 &, 43K, IMRT

EgE| WFFEAEL SOk ] (%) WMD 95%CI Pl

PTV
Dmax ' (Gy) 4[13,17,19,27] 86.3  0.71 -0.842~2.253  0.371
Dimax”(Gy) 8[16,18-22,24-25] 0.0 -0.26 -0.514—-0.013 0.039
D min*( Gy) 3[13,17,19] 0.0 045 -0.145~1.047  0.138
Dpin?(Gy) 6[16,19-22,24] 484  0.14 -0.086~0.359  0.230
Dpmeana( Gy) 3[13,17,27] 90.1 -1.12  -2.218—-0.036 0.043
Dpnean”(Gy) 7[16,18,20-22,25-26] 87.4  0.07 -0.436~0.581  0.780
Dys2(Gy) 3[12,16,19] 0.0 -0.01 -0.262~0.241  0.946
Dys°(Gy) 2[19,24] 657  0.13 -0.148~0.415  0.353
Ccre 5[16,20,22,26-27] 44.5 0.0l -0.012~0.024  0.534
cr! 2[19,24)] 88.2 0.0l -0.015~0.028  0.876
Cre 2[17,25] 9.9  0.34 -0.371~1.054  0.347
HI 10[ 16-20,22,24-27] 84.3 -0.03(S) -0.643~0.594  0.938
Vos( %) 6[13,16,18,21,25-26] 72.8 -0.01 -0.179~0.167  0.946

GTV
Dmax(Gy) 4[20-22,27] 733 0.09 -0.391~0.564  0.722
Drmin(Gy) 4[20-23] 96.4 -0.59 -1.557~0.372  0.299
Drmean(GY) 5[20-23,27] 16.6  -0.28  -0.493—-0.069  0.009

HIRFIE MO S RPHRAS T 1

TE: NG <50.4 Gy 4," R Bt >50.4 Gy 40,° N CI=Vy, /VexVy, o/ V, A,
N CI=Vy,/ Vi, N CI=Vos/Vi( Vi,  AB R LTI SE AL AT, Vo V3T,
V. WG R T LR T A DXBUR TR, Vs 52 370 95% 4L T R B IATR) ;S

B AR FEARA — Bt fal Py )
I BRSO RS HETT /)
KT, — P H AR VMAT 7= A ik

1 SMD RIEP ) VMAT fefg ik 25 =8 T
F3 0 YIA 17 0 323 GIRFTR 1 K 28 E R LA IMRT {4 D5 4 53 A1, F HLRE#R 5
S/ 1 28]
mH AR SCRik (%) WMD 95%CI P{H UFRITRYT OAR AR RIAT IR IR]
By ARBFFERT PTV #4218 5 & 697
Dy (Gy) 5[12-14,17,27-28] 66.1 —102.46 -206.240~1.323 0.053 B[] FNALES P& B vk IR G & =5 e ik
Dy ( Gy) 10[ 16,18-26] 817 —42.17 -106.948-22.611 0202 47F 4143 Hi, VMAT 1 IMRT A It
o BB LA HARE AT 45 5 1
Dimean( GY) 9[12,16-18,23-26,28] 0.0  -3448 -92218-23.257 0242 - -
Dy (%) 9[16-18,22-26,28] 0.0  -0.71 -2.887~1.476  0.526 i <50.4 Gy B PTV 1 Dy P-4
Dyo (%) 7017,19,23-26,28] 0.0 -022 -1.367-0.907 0.695 F&fIKT 1.13 Gy, 7E &5 & >50. 4 Gy
I I} PTV 1) D, FHIFEAR T 0. 26 Gy,
0 oy R T 028
s\ 70 - /= . . =0. ~2. . S =L 2
V(%) 13[12,16-27] 633  -0.53 -3.750~2.287  0.711 VMéT I IMRT A EE, OAR ) it 53 Aii
V,5(%) 3[17,25,27] 149 -4.12 -6307~-1.914 0000 w/n il Voo Voo Vo 0 0l FEAR T
V(%) 16[12-14,16-28]  27.4  -1.64 -2221~-1.066 0.000 4.1% 1.6% .0. 4% ; I F&A% T 697 Bif
V(%) 11[12,17-18,20-27] 0.0  -0.38 =-0.719~-0.36  0.030

[ AL e Bk K, A SO g AR 10
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1.8 Gy 41/ 4 WiffsE! > 207 S mpEs g 45 % P
=94.7%, P=0.000, WMD = - 275.35,95%CI }j -
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