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Abstract

Objective: To investigate the dosimetric advantages of respiratory gating in conventionally fraction-
ated IMRT/VMAT for liver cancer. Methods: Ten patients with primary or metastatic liver cancer
treated at the Radiation Oncology Center of the First Affiliated Hospital of Anhui Medical University
were enrolled. All patients underwent 4D-CT scanning. A respiratory-gated plan based on 30%~70%
respiratory phases (Plan 3~10) and a free-breathing full-phase plan (Planall) were generated with
a prescription dose of 63 Gy in 21 fractions using VMAT. Target volumes, dosimetric parameters of
organs at risk, monitor units (MU), and treatment time were compared. Results: Compared with the
free-breathing plan, respiratory-gated plans significantly reduced ITV and PTV volumes (P < 0.05),
decreased liver dose parameters and doses to other organs at risk (P < 0.05), while increasing MU
and treatment time (P < 0.05). Conclusion: In the conventional fractionated IMRT /VMAT treatment
of liver cancer, respiratory gating technology can effectively reduce the volume of the target area
and reduce the irradiation dose of endangered organs, but it will increase the treatment time and
machine load. In clinical application, it is necessary to make a tradeoff among the dosimetric bene-
fit, treatment efficiency and patient tolerance.
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PERTSS, WIEEMHEHE 2R 2B ESOM. WREEMSFEG ESSMm, MHIRSHEAR T 85%; A%46
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Table 1. Comparison of target area volume and dosimetric parameters between two groups of plans (x £ s)

F 1 AETNEXFREFEF SRR (x £5)

FEARILH Plan 3~10 (WK T3 11K1) Planall (% #it-X1) t1H P1E
ITV & (cm3) 41.86 +49.23 82.97 £ 78.31 -4.135 0.003
PTV 44 (cm?) 71.92 +67.89 115.76 + 95.64 -4.025 0.003
HE[X Drmean (GY) 64.85 £ 2.13 63.21 +2.45 —2.497 0.013
#L[X Dmax (GY) 72.56 + 4.32 73.18 £ 4.56 —0.724 0.487
#L[X Dmin (GY) 4512 +9.34 46.78 + 7.56 —0.683 0.512

WP 120 1TV PTV AR FR I B4 70 546 /) 49.5%. 37.9% (P < 0.05), 7525 T3 HL 30%~70% T 2
I s R P 246 X TU A o FLHE X Dimean B f1(P < 0.05), FIF %98, H Dmax~ Dmin LZEF(P>0.05), {#FEI4
774
3.2. ARETRIBHSBERNITERER

FEWEIR T TR R, B AT 27508 (Dmean) EA A2 V5. V10, V20 A1 V30 F 57 E A B AR T3 B80T
R, HERBAESTZE (P <0.05). WA/, iln. B BIE. OUEATE#ES% EE28 T S
F A R EE, XeERFEMAR T gt EE P <0.05), IL#E 2.

Table 2. Comparison of dosimetric parameters of endangered organs between two groups of plans (x % s)

=2 MAEHNERBEFEFSHELE(x£3)

AL FEAR Plan 3~10 ("I 1421141l Planall (% ¥t &) t{H P1A
JFF % Dimean (Gy) 11.35 +5.42 14.28 +6.59 -5.106 0.001
T V5 (%) 34.87£12.21 37.92 +15.03 ~2.548 0.011
FFE V10 (%) 20.76 £8.72 22.35+9.16 ~2.953 0.016
FFAE V20 (%) 10.21 +3.85 12.15 +5.92 ~2.291 0.022
FFAE V30 (%) 5.98 +2.53 7.68 £4.21 ~2.700 0.007
/N Dmax (Gy) 21.08 +8.47 26.42 +11.76 -3.939 0.003
451 Dimax (GY) 20.75 +9.01 2551 +12.31 -3.732 0.005
B Dmax (GY) 20.81 +10.02 25.03 +11.59 -3.682 0.005
I Dimean (Gy) 2.61+3.40 3.48 +4.00 ~2.570 0.030
LoIE Dimax (Gy) 14.02 +11.82 2031 +£17.15 ~2.449 0.037
#8 Dmex(Gy) 11.95 +7.30 13.31+8.32 ~2.654 0.026
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Table 3. Comparison of ClI and HI indicators between two groups of plans (X £ s)

%= 3. WK Cl 5 HI $EFREEER (X £ 5)

febr Il H Plan 3~10 (FFI% 145 41%1) Planall (¥ i1%i) t {8 P{H
ETEFEE(CI) 0.86 + 0.08 0.82 + 0.06 1.469 0.176
Y AR E(HD) 1.03 +0.08 1.02 £0.09 0.724 0.487

P THRIE CI 43704 0.86 +£0.08 F110.82 +0.06, HI 735024 1.03+0.08 #1 1.02£0.09, % R4
TR (P > 0.05) X1 W WPIR ]2 B AR ERORIE I 328 HCHR 73 WP IR Ak AR 246 /s 1 #EIXARRR, - (E I R A A T
JrTFRIRE T SR ST . CLHGL 1 R WP R A T 51 B B SRRt X M 5 5 R4, HI BN H
FHIE VRIS X IR A B 5 & B, B R T WP T 2 RIE SR THRS HEBE AR (RIS 445 1 s K IR T
.
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WP 142 TR MU AR T FEIN 24 5825 1 T U0 T THRI(P < 0.05),  SRIRIFIR | 142 AE 3R 455
FARF MR, BITRCRAI N, WA 4

Table 4. Comparison of MU and treatment time between two groups (X £ )
= 4. BRI MU BSETTRTEILLE (X £ 5)

izt Plan 3~10 ("% [ 14%) Planall (H HHIFIK) t1H P
MU 1023 + 186 812 + 154 4.217 0.002
FAYRIGYT FEHS (min) 98+16 59+1.2 6.103 <0.001
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J7 BNy AR, Drmax A 5035 T m 36 G0 #0 [X J) Bl 1F 5 20 4 [R5 i v 51 R T A5 495, Dimin € RE AR
g A RAF AR RORAG R, TSR 2805 2 A P . IRRIRSEER A FER, RO X ARG /N Bk
T AL S 52 BB R SO AR BB X RN B 0 2%, JCICIE FH T 16 s 46 52 WP B s W 0K F ik
JVRIT[5].
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