. 3848 - IREZ T4 20234 11 A% 39 %% 22 ] Mod Med Health, November 2023, Vol. 39, No. 22

W - IHR 5
A [50 18 38 7 977 45 K 7 S35 00 e HA S /)N 48 A B 78 AR a1
BT RRFIESHL R

X W.F M. E K
(THMEKRFS —WEBERI BT, Td &M 471000)

(#8 ZE] BH KRB LHARKH ST GLF) (AMRT) & ARIRH A &% 57 (VMAT) Fo 82 3% B 2 3857
A% (TOMO)3 F+ R B A 3% 2 57 # AR A B 2F e 0 4F > 20 J AR 9% (NSCLO) AR B M 7 P oy 7l & A4k, Bk ik
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VMAT 8 F34# % (Dpo) B F K. 2 F AL FEL(P<0.05) 5 £Z 7 2 R (D, D) A4k & K (Dyg \Dyy)
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RT3 AR AR THAR T AN Do Voo Vi Vi &V, WL, 2 FH A% F EL(P>0.05);3%5
IMRT 4, TOMO # 4 8 V,, BV, REFM&, £2F B H %1% EL(P<0.05 ;5 TOMO i, IMRT #
WHE Dy Vi Vi BV, BEEAKEZFHALATFEEL(P<0.05) 3 AR ABRATHRTHAM . LER
KA FAo Dy WL, 2 F 3 R4 F ESL(P>0.05), f£4& M NSCLC &% +.%5 IMRT f= TOMO w4,
VMAT 45 Cl = HI A 8 #4k, 2 F ¥ H %3+ 5% Z L (P<<0.05) ;5 IMRT 14, TOMO # EF AL D, .. S
BV, 2V, HEEFIZH, £2FHFLITFEN(P<0.05), EAAXERGEZE P, VMAT ¢ Cl 9 24 F
IMRT.HI 88 24 F TOMO, £ % ¥ H %3t % &L (P<0.05); 5 TOMO w45, IMRT 4§ 5 JE Dywn Vs Vi s
V, BE B, EZFHAS%ITFEL(P<0.05), £+ 2A NSCLC & F,5 IMRT 4, TOMO # V,, 2%
FAEK ALV, HBEIZH,EFHALITFEL(P<0.05), &t VMAT T RiESBHH %I NSCLC &%
(RE P A K ¥ R Fo 0 B R 3057 08 77 09 B A3 R .
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Comparison of dose parameters of three different intensity modulated radiotherapy
techniques in local advanced NSCLC radical radiotherapy
GUAN Mingli ,LEI Yanan,LI He
(Department of Tumor Radiotherapy ,the First Affiliated Hospital of Henan University of Science
and Technology sLuoyang s Henan 471000,China)

[Abstract] Objective To compare the dose parameters of intensity modulated radiation therapy (IM-
RT),volumetric modulated arc therapy (VMAT) and spiral tomography radiotherapy system (TOMO) in
radical radiotherapy for locally advanced non-small cell lung cancer (NSCLC). Methods A total of 96 patients
with locally advanced NSCLC admitted to this hospital from September 2020 to September 2022 were selected
as the study objects,and the above three different intensive-modulated radiotherapy plans were designed for
each patient. Results The dose parameters of planning target volume (PTV) showed that compared with IM-
RT and TOMO, the dose conformity index (CI) of VMAT was significantly higher and the homogeneity index
(HD of VMAT was significantly lower, with statistical significance (P <C0. 05). Compared with TOMO, the
HI of IMRT was significantly lower, the difference was statistically significant (P <C0. 05). Compared with
IMRT and TOMO, the mean dose (D,,...) of VMAT was significantly lower, the difference was statistically
significant (P<C0. 05). In the high-dose zones (D,,D,) and low-dose zones (Dys,Dyy),and Vg, V5 » TOMO
was significantly lower than IMRT and VMAT ,and the differences were statistically significant (P <C0. 05).
There was no significant difference in lung D,..» V5s Vies V,, and V,, under three different IMRT techniques
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(P>0.05). Compared with IMRT,V,, and V;, of TOMO were significantly lower, the differences were statistically
significant (P<C0. 05). Compared with TOMO,D,.... » V5.V, and V,, of IMRT were significantly lower,with statisti-
cal significance (P<C0. 05). There was no significant difference in maximum dose and D,,.,, of spinal cord and esopha-
gus under three different IMRT techniques (P>>0. 05). In right lung NSCLC patients,CI and HI of VMAT were sig-
nificantly better than those of IMRT and TOMO, with statistical significance (P<C0. 05). Compared with IMRT,D,...
in normal lung tissue and V; and V,, in heart of TOMO were significantly higher, with statistical significance (P <C
0. 05). In patients with large target area,CIl of VMAT was significantly better than IMRT, HI was significantly better
than TOMO,and the differences were statistically significant (P<C0. 05). Compared with IMRT, the heart D,..» V5,
V,, and V,, of VMAT were significantly lower, with statistical significance (P<C0.05). In patients with central
NSCLC,V,, of TOMO was significantly lower than that of IMRT,but V; was significantly higher,with statistical sig-
nificance (P<C0. 05). Conclusion VMAT may be the most suitable radiation therapy plan for locally advanced

NSCLC patients,especially for central,large target,and right lung cancer.
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X (P<C0.05), 3 FlA[FFBRABTH AT HHRE D,
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BT HEAR N CLEE AL . 5 IMRT fil VMAT
B, TOMOM HI BETH.ZRHHITHEX(P<]
0.05), TOMO .0 V., 5T IMRT fl VMAT, A

NSCLC iy &t fErp e NSCLC & . 5
IMRT K%, TOMO ) V,, B EFTAL,H V5 H g &
H. 2R WA G F R (P <<0. 05); 16 J& [ AU

¥ &2

H 5 IMRT WA . 25 A 518 L (P<0.05), W NSCLC ## 1, VMAT i CI & F IMRT #l TO-
#5, MO, H 1 5 IMRT . 2R A5 IF¥E L (P <
2.5 3 B A ) I 5R BOT BRSO R R R AE R AL 0.05) LK 6.
*2 STAREERMITHAN PTVHESHEER (2 L5)
P
iR IMRT VMAT TOMO
a C
CI 0.7520. 05 0.82+0.06 0.7620.07 0. 001 0. 286 0.013
HI 0.1140.03 0.10+0. 02 0.144+0.05 0.074 0. 004 0. 004
D, (GY) 62.6740.67 62.4040. 63 63.3841.07 0.046 0.002  <<0.001
D1 (GY) 65.6740.92 65.3941.04 66.3841. 31 0.214 0.017 0. 006
D, (Gy) 64.9640.78 64.68+0.89 65.58+1.27 0.137 0.021 0.004
D, (Gy) 64.8140.78 64.214+1.66 65. 4441, 29 0.105 0.027 0. 005
D5, (Gy) 62.88+0. 56 62.59+0.73 63.78+1.19 0.064  <C0.001  <C0.001
Dy; (Gy) 59.9240. 22 59.9640. 23 59. 8440, 50 0.618 0.423 0.271
Dy (Gy) 58.2340. 62 58.4440.72 57.1841.96 0.263 0.012 0.003
Dyy (Gy) 56.66+1. 14 57.04+1.19 54.96+3. 42 0.162 0.018 0.003
Vs (Gy) 98.9040. 51 99.0440. 56 98.3340.91 0.228 0. 005 0.001
Vi (GY) 94.7240. 67 94, 8240. 68 94,6540, 79 0.512 0. 681 0.258
Vs (Gy) 43.17+16. 47 35.11422.17 63.26419.17 0.059  <C0.001  <C0.001
Hiay IMRT 5 VMAT [ .b Jy IMRT 5 TOMO 3 .c 3 VMAT 5 TOMO H# .
x3 SHARERBMITHEANEBREBEFNELE (2 L£5)
P
fa X EE bR IMRT VMAT TOMO
a b c
i ) ean (GY) 12.5143.17 12.38243.06 12.65+3. 74 0. 863 0. 958 0. 833
V, (Y) 42.24+11.12 43.44+12. 61 44, 45+12. 1 0.611 0. 294 0. 886
Vi (%) 32.8548. 69 31.4848.58 32.71410. 09 0.427 0.515 0.671
Vo0 (%) 24.23+6.19 22.2246. 00 21.81+7.48 0. 144 0.018 0.764
Va0 (%) 16.72+4. 16 15. 75744, 34 15,155, 87 0.328 0. 026 0. 682
V0 (%) 11.3343.81 11.04+3. 42 10.59+4.76 0.759 0.153 0. 749
Vi (%) 7.28+3.16 7.2442.77 7.0643.66 0.961 0.774 0. 865
O D, (GY) 11.2247.07 11,6827, 42 14.2348.72 0. 883 0. 035 0.228
V. (%) 38.924-24. 82 41, 42425, 96 51.98427. 94 0. 689 0.002 0.272
Vo (% 29.75+20. 14 30. 32422, 12 40. 02425, 64 0. 905 0.017 0.235
Vo0 (%) 21.31+16.15 21.79416. 91 28.22421. 34 0.794 0.042 0.194
V0 (%) 14. 62211, 34 14.03+11. 32 19.12+15.16 0.811 0.068 0.237
Vo (%0 9.12+7.28 9.08+7.88 11.26+9.13 0.963 0.183 0. 485
Vi (%) 4,984, 49 5.1845.47 5.76+£5.17 0. 847 0. 655 0. 926
o B D,..(Gy) 37.0448.85 34, 83410, 04 37.11410. 74 0.353 0.783 0.451
frog D,..(Gy) 60.49+11.85 60.06+13. 38 65.38+1. 21 0. 854 0. 326 0. 362
Do (GY) 32.284+1.71 31.97+1.52 33.46+2.08 0.769 0.515 0.512

H:a IMRT 5 VMAT % .b % IMRT 5 TOMO % .c Jy VMAT 5 TOMO %,
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F 4 SHARERMITHEARMNAEIREZ A NSCLC HFIEE (2 +5)
P
J5 K i At e LD IMRT VMAT TOMO
a b c
7 Jifi NSCLC i V0 (%) 22.97+5.85 22.824+6.76 17.7746.93 0. 968 0.028 0.156
V0 (%) 16.3724. 67 15.7345.01 12.224-6.52 0.756 0.018 0. 208
Ok D, .. (Gy) 14.8947.43 8. 815, 44 17.54410. 15 0. 065 0.196 0.047
Vi (%) 41.32+22.54 23.88+14. 42 48.62+28.39 0.072 0.197 0.048
Vo (%) 28.90%18. 51 15.01410. 12 37.04425.16 0. 066 0.127 0.038
V0 (%) 19.56412. 82 10. 8048, 02 26.02418. 22 0. 097 0.094 0. 045
#i i NSCLC PTV CI 0.7540. 06 0.810.04 0.7440.05 0. 001 0.787  <<0.001
HI 0.1120.03 0.0920. 02 0.15240.03 0. 048 0.003 0.001
fifi D ean (GY) 12.08+3. 14 12.4342. 84 13.55+3.47 0.509 0.037 0.188
O V. (%) 37.07+21.09 46.67+28.29 47.72+26.83 0.070 0.013 0.779
Vi (%) 24.49416.78 34,6324, 96 34.92423.28 0. 086 0.037 0.718
a2 IMRT 5 VMAT H#.b B IMRT 5 TOMO H.# . c i VMAT 5 TOMO FH#5 .
5 3SHAREBBFEAIMARE PTV 2578 NSCLC HI 2K (7 +5)
P
PTV % e Bt IMRT VMAT TOMO
a b c
>311. 95 cm® PTV CI 0.7340. 06 0.810. 04 0.7740.05 0. 002 0.155 0.057
HI 0.124+0.01 0.10+0.02 0.15+0. 04 0. 051 0.083 0.034
O D, (GY) 12.5547.23 12.7548. 14 18.204-9. 49 0.527 0. 040 0.118
V5(%) 46.984+22.78 47.15427. 95 63.62427.73 0.714 0. 032 0.155
V10(%) 34.81+20.52 35.48+25. 30 50.95+28. 12 0.719 0.035 0.146
V20(%) 24.21417.82 24,8119, 84 37.89424. 21 0. 631 0.034 0.134
<311.95 cm® PTV CI 0.7620.04 0.8020.07 0.7620. 06 0.101 0. 836 0.122
HI 0.1040. 02 0.10-0. 02 0.1340.03 0. 877 0.014 0.015
i V. (%) 30. 52422, 68 38. 38424, 91 39.474+23.06 0.350  <<0.001 0. 900
H:a o IMRT 5 VMAT H#.b % IMRT 5 TOMO H.4¢,c 2 VMAT 5 TOMO %5,
*6 STARERMITEARNAEIREZ HEE NSCLC HFIELE (2 +5)
P
JE % 9 k2 2P it IMRT VMAT TOMO - . -
rr g g PTV CI 0.7640.05 0.830.04 0.76=0.06 0. 004 0.972 0.024
HI 0.10+0.03 0.09+0.02 0.14+0.04 0.219 0.039 0.001
Bili V. (%) 39.11410. 65 43.27+13.25 43.4148.57 0.338 0. 002 0. 983
Vo0 (%) 23.3945.50 22,2647, 47 21. 0646, 42 0. 642 0. 002 0. 694
JE A PTV CI 0.7440.06 0.7920.06 0.7740.05 0.035 0.158 0.188
a2 IMRT 5 VMAT H#.b 5 IMRT 5 TOMO H# . c iy VMAT 5 TOMO H#5 .
T e A G ST 1) e AR E 2D, 5K 0SS MR = S sl

FE YR Je 3R e NSCLC #9794 97 10K 48 2 i g ~F
S TR PN A e | S g S [ - NI 7]
B gm0 NSCLC 38 B9 s ME R 7 J5 3% - (R 07
{1 TR AE T A A AT 2R 2 — A B K T 3% 90 5 4 ] o
1 A A SR SR A A T A2 A L A R S LR
o JEFIS Bl Bk A AR R S R B U T iR T
Fyib ] NSCLC iy s SR B 22 iy B 2N . Bl

U B RGO 7 A 4 T RE A% — RE R 8 S BRAE ]
P 1 2 21 % AT BIR B0 19 0 T R4 S W ) A 5
18 AR ORT X% 0T AR AT AT A - B 31 B IR R 46
SRt 1A AN N T o T A O ) R 2 DR SR A il
RS R e R BREE WM. BT, @it
FEHHIBOT BIA - LUBR DR A R0 i JA I 452 1R
790 8 [ B e R R R R 1 S XY 52 RO e B A
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Hh T2 A RS B 4 R A R o 6 T R A BT AR
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" 2H 2 RS A FRURN R0 5 1 ] B e KRR 2 4 T kB
X3 T J3E 5 4 496 e REUBR SR BT 4R IMRT #Y
FRAE 1 R AH X A RE T L 3K AT R 2 T SO XA 4 500 [
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