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[ Abstract] Objective To compare the dosimetry of three different intensity-modulated
radiation therapy (IMRT) techniques in patients undergoing whole-breast radiotherapy after breast-
conserving surgery for early left breast cancer. Methods Between March 2019 and August 2019, 12
female patients with early left breast cancer who underwent breast-conservative surgery in the First
Affiliated Hospital of Xi'an Jiaotong University were analyzed retrospectively. The patient age was
between 32 and 50 years, with an average of 42.4+6.8 years. The IMRT-based hybrid plan (3D
conformal radiation therapy or 3DCRT + IMRT), the volumetric modulated arc therapy (VMAT)-based
hybrid plan (3DCRT+VMAT), and the tangential VMAT plan (t-VMAT) were designed. The
dosimetric parameters of the target and the organs at risk and treatment efficiency were compared
among the three plans, and #-test was used for data analysis. Results Both the dose distribution in the
target and dose to the organs at risk can meet the clinical requirements of the three plans. The
conformal index (0.84+0.05 vs. 0.74+0.06 vs. 0.79+0.06) and uniformity index (0.10£0.03 vs. 0.14+
0.03 vs. 0.13+0.03) of 3DCRT+VMAT were the best, and the difference was statistically significant
compared with the two other plans (=9.01-6.47, all P<0.05). The protective effect of 3DCRT+IMRT
was the best for Vs ((35.92+8.01)% vs. (49.33£12.05)% vs. (60.58+12.94)%), Vi, ((25.50+6.91)% vs.
(26.9247.23)% vs. (41.25+10.37)%), Dyean ((10.1442.43) Gy vs. (11.07+2.88) Gy vs. (14.52+3.32) Gy)
of the ipsilateral (left) lung, Vs( (0.50+1.45)% vs.(2.174£3.76)% vs. (3.00+4.94)%), and D,can
((0.55+£0.21) Gy vs. (1.79+0.58) Gy vs. (1.75+0.70) Gy) of the contralateral (right) lung and the V;
((0.17+0.58)% vs. (1.92+4.10)% vs. (8.25+8.61)%) and D, ((0.86+0.38) Gy vs. (1.65+0.45) Gy vs.
(2.46£0.86) Gy) of the contralateral (right) breast. 3DCRT+VMAT was significantly better than
3DCRTHIMRT and t-VAMT in V3, ((4.50+2.88)% vs. (5.00+3.25)% vs. (8.42+2.78)%) and V4, ((2.50+
2.10)% vs. (3.25£2.53)% vs. (4.58+2.07)%) of the heart (==17.11-3.45, all P<0.05). The mean
monitor unit of 3DCRT+IMRT was the lowest (280.90+52.18), but the treatment time of t-VMAT was
the shortest. Conclusions The protective effect of 3DCRT+IMRT in the low-dose area (<20 Gy) for
the ipsilateral lung, contralateral lung, and contralateral breast was better. 3DCRT+VMAT has obvious
advantages in improving the uniformity and conformability of the target area and has better protection
in the high-dose area (>20 Gy) for the contralateral lung and heart. Thus, t-VMAT shortens the
treatment time and improves treatment efficiency and patient comfort.
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Fig. 1 CT images of the three radiotherapy planned methods after breast conserving surgery for left breast cancer

Dincans ‘0 HE Voo Vioo Dinean WA S ABEM 2L AR Vs,
Dyeanc
1.6 Sil2Frik

K SPSS 19.0 #4144 X B4 i 47 48 it 2% o
Bro FFAIESAMITTETR s sFon, dlE%EL
e LE R B X ¢ K00 . P<0.05 22 534 it 2

2 #R

2.1 X5 fE Reas v A B BT IR B9 LA

LI LR DR FLAR i 3 DR O T 2R, 12 9 38
A 3 AR SR TR RERE R IR R BR8] 2 B
W1 B B3 AR TR R R B T AT L
B, $BIX RS et B Y 32 MG R M  AE— 2 22 5

: '“‘“-\ X
i " —— 3DCRT+IMRT 1
A - B 3DCRT+VMAT 1
 LVMAT 1
'-.
|\ b |
0.1 Wi ‘*/ A
. ‘. v f.:‘-—-.,zémug[‘ ; “"H—-am% : "'-L

1000 2000 3000 4000 -5000 6000

il (cGy)
2 ZEMFLMIERFLASS B35 (i, 42 2)3 Flidyyr i3
X e LAy H IR E &H, 3DCRT+HIMRT:
F [ f HEE T R 5 AOT 93 & 58 ;. SDCRT+VMAT . 2
TATIERABR YT MR AT «VMAT: YIZIATER:
5
Fig.2 Dose volume histogram comparison of the three
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conserving surgery (female, 42 years old)
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F2 MRS 3 BTG A B IR 2= 280N K (n=12, x+5)
Table 2 Comparison of dosimetric parameters of organs at risk after breast conserving surgery for left breast cancer ( n=12, %+s)
sl filii DI HFLIR
Vs5(%) Vio(%) V(%) Dpean(Gy)  Vs(%) Dpean(Gy)  Vip(%)  Vi(%)  Dpean(Gy)  V5(%)  Dpean(Gy)
3DCRT+HIMRT 35.9248.01 25.5046.91 17.5045.70 10.14+2.43 0.50+1.45 0.55+0.21 5.0043.25 3.25+2.53 6.1842.01 0.17+0.58 0.86+0.38
3DCRT+VMAT 49.33£12.05" 26.92+7.23  17.33£5.68 11.07+2.88" 2.17+£3.76 1.79+0.58" 4.50+2.88" 2.50+2.11* 7.11x1.77* 1.92+4.10 1.65+0.45"
t-VMAT 60.58+12.94*"41.25£10.37"°24.67+8.59*14.52+3.32*" 3.00+4.94* 1.75+0.70° 8.4242.78"°4.58+2.07*°10.9142.58"" 8.25+8.61*"2.46+0.86""
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