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Comparison of VMAT vs dIMRT with fixed-jaw technique for postoperative radiotherapy of

breast cancer

HE Xiantao, WANG Zhanyu, TAN Junwen, LONG Yusong, LI Gang, FENG Yongfu
Radiotherapy Treatment Room, Department of Oncology, Liuzhou Worker's Hospital, Liuzhou 545005, China

Abstract: Objective To explore the dosimetric differences and technology features of volumetric modulated arc therapy
(VMAT) and dynamic intensity-modulated radiotherapy (dIMRT) with fixed-jaws technique for postoperative radiotherapy
of breast cancer. Methods Twenty breast cancer patients after radical surgery were selected, with 10 cases of left-sided
breast cancer and 10 of right-sided breast cancer. Raystation 4.7.5 treatment planning system and Eclipse 11.0 treatment
planning system were used to design VMAT plans and 7-field dIMRT plans, respectively, with a target prescription dose of
50 Gy/25 F. Moreover, the most appropriate fixed-jaw technology was applied for the two plans of each patient. The
dosimetric differences, monitor units, treatment time and gamma passing rate in dose verification were compared. Results
VMAT plans were better than dIMRT plans in the maximum dose, mean dose, and homogeneity index of target areas, and
the dose homogeneity of the former was significantly improved, without hot spots in target areas. The minimum dose,
conformity index and target coverage of VMAT plans and dIMRT plans were basically similar (P>0.05). Compared with
dIMRT plans, VMAT plans showed significantly decreased radiotherapy dose of major organs-at-risk, such as the whole
lung and heart, especially the Vs, Vy of low dose region in the ipsilateral lung and the V;, of the heart. The total dose of
normal tissue in VMAT plans was slightly higher than that in dIMRT plans. Compared with those in dIMRI plans, the
average number of monitor units was reduced by an average of 59% per fraction, and the treatment time was reduced by an
average of 60% per fraction in VMAT plans. The gamma passing rate of VMAT plans and dIMRT plans met the
requirement of treatment (>95%). Conclusion Both VMAT and dIMRT meet the requirements of clinical prescription, but
VMAT has more advantages. VMAT can not only provide better dose homogeneity, significantly reduce the total dose of
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major organs-at-risk, especially the low dose volume of lungs, but also obviously decrease monitor units and shorten

treatment time.

Keywords: breast cancer; volumetric modulated arc therapy; dynamic intensity-modulated radiotherapy; fixed-jaw; dosimetry
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Fig.1 Comparison of isodose distribution in the two plans for a specific patient

VMAT: Volumetric modulated arc therapy; dIMRT: Dynamic intensity-modulated radiation therapy
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Fig.2 Comparison of dose—volume histogram in the two plans for a
specific patient

PTV: Planning target volume; CI: Conformity index; HI: Homogeneity index
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Tab.1 Target dosimetric comparison between two plans

PTV VMAT dIMRT tvalue P value
D./cGy 5358.9£30.7  5504.1+87.4  -7.550  0.000
Dos/cGy 4917.3£30.4  4926.5£58.9 -0.799 0.434
Duean/cGy 5188.4+13.8  5211.8420.6 -4.094 0.001
Viow/% 3.50+3.30 13.60£7.10  -5.848  0.000
Vi % 0.03+0.07 2.70£2.40  -4.799  0.000
CI 0.834+0.029 0.825+0.033 -0.831 0.235
HI 0.085+0.010 0.111£0.027 -4.957  0.000
Target

o 95.66+0.95 95.69+1.78  -0.076  0.941
coverage/%
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Tab.2 OAR dose comparison between two plans

OAR Parameter VMAT dIMRT tvalue P value
Ipsilateral lung Vi/% 64.4+8.9 83.3+6.5 -4.941 0.000
Vil% 47.149.1 67.6£6.1 -9.091 0.000
Va/% 23.1+1.3 27.9+1.9 -7.853 0.000
Vi/% 16.8+1.9 16.3+1.4 1.609 0.124
Vi/% 11.1+1.6 9.7£1.5 5.533 0.000

Duea/cGy 1539.7£172.7 1870.5+97.5 -9.045 0.000

Contralateral lung Vs/% 35.1£7.6 42.7+6.1 -10.997 0.008
Vi/% 10.4+5.2 12.6+6.1 -1.187 0.250
Val% 0.9+0.3 0.7+0.2 0.920 0.369

Diea/cGy 572.1+145.3 618.5+89.3 -1.734 0.099

Heart Va/% 9.3+6.7 21.4+10.2 -9.033 0.000
Vil % 3.1£1.8 6.743.1 -5.419 0.000
Vaul% 1.3£1.2 1.8+1.7 -2.578 0.018

Diean/cGy 1071.1£312.2  1505.7£283.4  -9.857 0.000
Contralateral mammary gland Di/cGy 1 115.3+131.4 1346.2+192.7  -1.182 0.013
Do/ cGy 529.5+49.3 782.6+54.2 -2.351 0.000
Spine Di/cGy 1761.14329.2 1 513.44250.6 2.771 0.012
Dyl cGy 522.9+129.6 685.6£118.9  -4.096 0.001
Caput humeri V% 2.3+1.9 0.3+0.8 4.055 0.001

Dinean/cGy 1637.7£258.2 1447.8+199.7 3.029 0.005

OAR: Organs-at-risk

=3 BTN EREAAZTRISLR 4 FFPIHRIAI MU F0 & SRES (8] A EL R

Tab.3 Comparison of normal tissue dose between two plans Tab.4 Comparison of monitor units and delivery time between two plans
Normal tissue ~ VMAT dIMRT tvalue P value Parameter VMAT dIMRT  7value P value
V% 41.643.9 451453 2920 0.009 Monitor unit/MU ~ 659.8+76.1  1597.9+151.1 -22.938  0.000
Vil% 250473 258439 -1.840 0.081 Delivery time/min 2.62+0.27 6.50+0.83  -20.429  0.000
Vis/% 18.7£1.9 16.7£1.7 4.828 0.000
b e SR R DI 05 5 L B IR o B S
Vas/% 11.3+1.3 7.4+£0.8 16.876 0.000 \V2 \Vzoquliﬁiﬁf@Hﬂl‘%ﬁgﬁﬁjﬁ%%ﬁ%,ﬁﬁﬂ‘i,ﬁ\fm
Vit 9ILLI S1i06 1864 0000 R A B VMAT HIR Bl s
Visl% 6.9+0.8 35:04 19182 0.000 PERR 1 & 3 R R B RIS A4
Vil% 4.9+0.7 24503 17970 0.000 FEH VMAT TH0]Co I 32 BRAARGGR] & | e 75 S AR AR 4 1]
Dye/cGy 939.3467.4  821.2+46.7 5517 0.000 AT dIMRT 1], Rl xd DN X A AL

s, TR RE B, B X 25 FE ORI LT > P 1
FESHNILE. . (HA3— 4R, B PIE R 2141 Body
R %, VMAT TR ASZ B B WA A ARk s2 5 VMAT 3140l i e, FCJRE PR A REJZE B VMAT
SEMAG Vs Voo 7 BT dIMRT H1R12922.7% . 17.2% A% (S 0FLF- B SR IX, FEHLARRER 1 R LT3
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