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Dosimetric study on simultaneous integrated boost intensity-modulated radiotherapy and volumetric
modulated arc therapy after breast-conserving surgery for left breast cancer

YANG Siyuan', ZHANG Ji*, PAN Xiang®, ZOU Tianning*, YANG Yi?
1. Department of Breast Surgery, Third Affiliated Hospital of Kunming Medical University, Kunming 650118, China; 2. Center of
Radiotherapy, Third Affiliated Hospital of Kunming Medical University, Kunming 650118, China

Abstract: Objective To discuss the dosimetric characteristics of simultaneous integrated boost intensity-modulated radiotherapy
(IMRT) and volumetric modulated arc therapy (VMAT) for patients receiving breast-conserving surgery for left breast cancer.
Methods Pinnacle® 10 planning system was adopted to design IMRT and VMAT plans for 16 patients after breast-conserving
surgery for left breast cancer. The dosimetric parameters of the two radiotherapy plans were compared. Results The dosimetry
in planning gross target volume and planning target volume of VMAT plan were better than that of IMRT, and only the comparison
in conformity index showed statistical differences (P<0.05). The monitor unit in VMAT plan was significantly lower than that
in IMRT plan, with statistical differences (P<0.05). Compared with IMRT plan, VMAT plan showed remarkably lower dose of
left lung [statistical differences were found in mean dose (Drex), Vs (percentage of volume receiving more than 5 Gy), Vis, Vzand
Vy, of left lung (P<0.05)], lower heart dose [statistical differences were found in Vs, Vo, Visand Dy Of heart (P<0.05) ], and
higher right breast-Dye. and right lung-Dyesn (P<0.05). Conclusion Compared with IMRT plan, VMAT plan has significant
advantages on the dose distribution in target area, and significantly shortens the treatment time. The protection of heart and left
lung in VMAT plan is obviously better than that in IMRT plan, while the protection of right lung and right breast in IMRT plan
is obviously better than that in VMAT plan.

Keywords: breast cancer; breast-conserving surgery; intensity-modulated radiotherapy; volumetric modulated arc therapy;
dosimetry
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Tab.1 Dosimetric comparison for tumor target area between two plans (Mean+SD, n=16)

IMRT vs VMAT
PGTV IMRT VMAT
t value P value

Ves/% 100.00£0.00 100.50+2.58 -0.775 0.451
Vi0s/% 17.19+£23.50 15.38+£11.90 0.309 0.762
Vol % 0.00+0.00 0.00+0.00 0.000 0.000
D./cGy 5 858.96+71.26 5 849.60+64.45 0.445 0.662
Dee/cGy 5526.89+27.83 5525.95+39.77 0.095 0.925
Dso/cGy 5691.42+72.57 5 688.69+36.31 0.119 0.907
Cl 0.482 3+0.151 7 0.613 2+0.154 1 -7.147 0.000
HI 0.058 3+£0.013 2 0.056 9+0.011 8 0.403 0.692

PGTV: Planning gross tumor volume; IMRT: Intensity-modulated radiotherapy; VMAT: Volu-

metric modulated arc therapy; Cl: Conformity index; HI: Homogeneity index

R2 WMIETT ARALIRBEXFIEF (145 ,n=16)

Tab.2 Dosimetric comparison in breast target areas (Mean+SD, n=16)

IMRT vs VMAT
PTV IMRT VMAT
t value P value

Ves/% 99.88+0.34 100.00+0.00 -1.464 0.164
V105/% 61.44+11.98 56.94+23.33 1.044 0.313
Vil % 27.75%10.27 26.81+21.97 0.184 0.856
D./cGy 5 820.83+76.35 5 781.50+46.02 1.971 0.067
Des/cGy 5001.74+35.39 5007.46+45.15 -0.635 0.535
Dsi/cGy 5316.12+79.83 5 293.33+69.50 2.090 0.054
Cl 0.786 5+0.035 2 0.843 6+0.021 9 -6.060 0.000
HI 0.154 0+0.016 2 0.146 2+0.011 0 2.021 0.062
MU 670.14+89.80 555.33+89.66 8.318 0.000

PTV: Planning target volume; MU: Monitor unit

75 i Dean B 122 55 T IMRT (P<0.05) ; VMAT 14 45 %,
Do W 12 15 T IMRT(P<0.05) . 10763,
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DLy IRl , BEAR A S 2% 1 32 BRI, 02 ey - i
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KEFEREE R

ST R A FLIRE R FL T RS IMRT 5
VMAT %] (4= 3L PTV 4k J5 5 £ 50 Gy/25 ) 1Y Cl 2=
TG 2= (P>0.05) , X L IX AR FHAEL /)N (<485.6 cm?)
1, IMRT 19 CHIE T VMAT 1151 (P<0.05) ; HI A1l
ARSI R ST E L I SRR
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R3 BMIETT HERRBEFNEFHR (x5 ,n0=16)

Tab.3 Dosimetric comparison for OAR between two treatment plans (Mean+SD, n=16)

IMRT vs VMAT

OAR IMRT VMAT

t value P value
Left lung-Vs/% 64.00+5.66 55.31+4.96 7.002 0.000
Left lung-Vio/% 37.15+10.65 36.13+3.90 0.452 0.658
Left lung-Vis/% 27.25+4.81 26.06+4.15 2.192 0.045
Left lung-V/% 20.44+4.16 18.63+4.32 2.203 0.044
Left lung-V/% 13.38+3.22 12.13£3.05 5.839 0.000
Left lung-Drear/CGY 1 286.58+127.59 1178.18+125.58 8.335 0.000
Right lung-Dre/CGY 309.39+159.35 498.24+184.94 -2.485 0.025
Heart-V:/% 96.44+10.00 93.63+13.91 2.397 0.030
Heart-V /% 12.56+9.85 10.31+5.57 1.212 0.244
Heart-V.s/% BI258N1E 2.00+2.19 2.766 0.014
Heart-V./% 1.38+2.03 0.56+1.09 2.145 0.049
Heart-Vz/% 0.313+1.010 0.06+0.25 1.000 0.333
Heart-Die/CGYy 846.17+78.82 774.92+63.32 3.830 0.002
Right breast-Dye/cGy 253.04462.97 324.80+88.33 -3.021 0.009

OAR: Organs-at-risk

XFF IMRT, A LA 5 2 3L ST VMAT (2 2L PTV 4k
J7 7 50 Gy/25 ) i CLATHI B B 4584 (P<0.05) , i
A Dimean + Voo F1 Vo 1 AT JAIK (P>0.05) , Vs 21 ] f
H i (P<0.05) , ANl Diean Vs I Vo 25 57 TCGE T4
X (P>0.05) ; ZE FLIR AR JG VMAT (1.0 I 52 H2 B i 5
T IMRT(P<0.05) , MU FlI°F- 233697 i ] B i g8/ (P<
0.05).

FH A5 03 0l e B LR R IR LR 5 2 L0 T BK
RO R R AR I 1 IMRT FVMAT ()57 427
SEPA TR, 2 FUT 4AL 7 7 2 50 Gy/25 ;42
FLAIE R 41, Ak 5 7 i 42 %L 50 Gy/25 f, 8 K 60
Gy/25 f, &FAFLIREH VMAT IR Ae it i e 7L I
SR CLATHI, B3N T & ) 2% B 32 1 Fl MU,
Je IR [F) A5 R4, IMRT () 4 FLHE X Des A1 CI A 41
T VMAT (P<0.05) ; 98 R il it L 1X. Dos 1 HI WG HL 3R
Z R TH I L (P>0.05),Cl 2R B G5 X
(P<0.05) ; VMAT B fUili Vo, 22 fili Vs £ Vo B 12 55 T
IMRT (P<0.05) ; £ fiffi Diean « 22 fifi V10 Fll Dinean VMAT HH
AT IMRT, H 1 Ui Dinen 25 5 GE 117 52 L (P<
0.05) ; VMAT [1J°F- 14 MU Fily&y7 it B BAKF IMRT
(P<0.05), Wu 5 58 22 FLo PR LA I8 R [ 25 i
RS OT (2L PTV 72 50.4 Gy/1.8 Gy/28 f,

Yo PR PGTV 7 64.4 Gy/2.3 Gy/28 f) 1y 7] 2745 4,
K I VMAT (1) 4= L F9E IR Cl 2 4 F IMRT (P=
0.016, P=0.018) ; VMAT ) 4= Z| HI fit T IMRT (P=
0.038) ; VMAT [RIill fifi Vs . Vio Fl Diean 1 {2 55 T IMRT
(P<0.001.,P<0.001.P=0.001) , /> Vs Vio F1 Drnear B
KT IMRT(P<0.001.P<0.001.P=0.001) , %Il 7L 5
Diee B 1. 55 T IMRT (P<0.001) ; MU % 2% S 655 1
227 X (P=0.268) .

SR L IR 40 A VMAT B2 A T IMRT,
{HVMAT T3 BH S 384 1 £8 00 Ik (R AP35 32 R
PR, AR FR B 8 55 5% O IR AR &5 18 2 B 94
P EFLEA R S, WEE IMRT L VMAT & &
PRELAR G HOT BT 20 2 IR 5T 5 B K R
A, DAPPAS HAC I AT AT P (A 435 7 2800 25 1) S 1
%o

AR B ER LR R LR 5 2 3L 0T
IMRT F1 VMAT T B A [R5 5, 2528 s e LT X
FIJE RAE X ) 243 A VMAT 32 IMRT TR 384k A
— BT, VMAT /Y CIH S48 F IMRT (P<0.05),
MU B 5 A% T IMRT (P<0.05) ; /= fiti 32 H8 1] 5 B A%
T IMRT, H:H1 Vi Vs Vao Voo Fll Diean I AL G T T2F
i 3 22 5 (P<0.05) ; /0 Wi 32 i 5] 2 B W Ik T
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AT [ s 3 2 A K 45 v 7 A BRI
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