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Dosimetric evaluation of tangential field three- dimensional conformal radiotherapy, field-in-
field intensity-modulated radiotherapy and fixed-field inversely optimized intensity-modulated
radiotherapy for breast conserving treatment
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1. Department of Radiotherapy, General Hospital of People's Liberation Army, Beijing 100853, China; 2. Depart-
ment of Radiotherapy, Wuwei Tumor Hospital, Wuwei 733000, China

Abstract: Objective To compare the characteristics and discuss on the dosimetric advantages and efficiencies of tangential
field three-dimensional conformal radiotherapy (TF-3DCRT), field-in-field intensity-modulated radiotherapy (FIF-IMRT) and
fixed-field inversely optimized intensity-modulated radiotherapy (FFIO-IMRT) after breast conserving surgery. Methods The
treatment plans for 16 breast cancer patients in need of adjuvant radiotherapy after breast conserving surgery were analyzed,
including 8 right breast cancer patients and 8 left breast cancer patients. The prescription dose was 50 Gy/25 f. Varian Eclipse
Ver10.0 planning system was applied to design TF-3DCRT plan. Based on TF-3DCRT plan, the low dose region in target
volume was contoured and FIF-IMRT plan was designed. Pinnacle planning system was used to design FFIO-IMRT plan. The
dose distribution of organs at risk (OARs) and target volume were compared, and the clinical efficiencies were evaluated.
Results Statistically significant differences were found among TF-3DCRT, FIF-IMRT and FFIO-IMRT. The monitor units
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(MUs) of TF-3DCRT, FIF-IMRT and FFIO-IMRT were respectively (244.9+8.3) MU, (285.9+20.3) MU, (534.0+56.2) MU (P<
0.001). The conformity index (CI) of target volume of TF-3DCRT, FIF-IMRT and FFIO-IMRT were respectively 0.40+0.12,
0.48+0.12, 0.57+0.12 (P<x0.01), and the homogeneity index (HI) were respectively 0.20+0.02, 0.13+0.02, 0.17+0.02 (P<<0.01).
All the compared results of D,, Vi, Vo Of target volume were FIF-IMRT<FFIO-IMRT<TF-3DCRT. All the compared results
of the mean dose (Dmex), Vio, V. Of ipsilateral lung and Dmean of spinal cord, heart and esophagus were FIF- IMRT<TF-
3DCRT<FFIO-IMRT. All the compared results of D1 of contralateral breast and Dmean of contralateral lung were TF-3DCRT<
FIF-IMRT<FFIO-IMRT. Conclusion Under the same condition, FIF-IMRT is improved based on TF-3DCRT, achieving better
HI and lower dose for OARs, with the probability of increasing the dose for armpit tissues and so on. FIF-IMRT is advan-

tageous in the whole breast irradiation after breast conserving surgery, bringing benefits for patients.
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Tab. 1 Dose parameter comparisons of target volumes

TF-3DCRT FIF-IMRT FFIO-IMRT
Parameter =]
Mean+SD P, Mean+SD P, Mean=SD Ps
D:(cGy) 5971.96+93.98 <0.001 5599.34+71.43 <0.001 5799.03+27.71 <0.001 <0.001
Ds (cGy) 5575.06+106.01 <0.001 5367.72+90.43 <0.001 5467.27+86.71 <0.001 <0.001
De (CGY) 4863.18+53.85 0.244 4881.71+22.05 0.204 4903.81+34.94 0.139 0.040
Vi (CGY) 95.12+0.11 0.090 95.04+0.06 0.148 95.24+0.37 0.462 0.064
Vi (cGy) 70.39£12.11 <0.001 44.11+10.13 <0.001 58.34+8.74 0.001 <0.001
V1o (CGy) 53.26+14.69 <0.001 18.29+11.13 <0.001 33.69+10.62 <0.001 <0.001
(¢]] 0.40+0.12 0.001 0.48+0.12 <0.001 0.57+0.12 <0.001 <0.001
HI 0.20£0.02 <0.001 0.13+0.01 <0.001 0.17+0.02 0.001 <0.001

TF-3DCRT: Tangential field three-dimensional conformal radiotherapy; FIF-IMRT: Field-in-field intensity- modulated radiotherapy; FFIO-
IMRT: Fixed-field inversely optimized intensity-modulated radiotherapy. P.: TF-3DCRT vs FIF-IMRT; P.: FIF vs FFIO-IMRT; P:: FFIO-IMRT
vs TF-3DCRT.
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Tab.2 Dose parameter comparisons of ipsilateral lung

TF-3DCRT FIF-IMRT FFIO-IMRT
Ipsilateral lung P
Mean+SD P. Mean+SD P. Mean+SD Ps

Diean (CGY) 811.00£180.25 <0.001 734.76+205.07 <0.001 1184.80+95.89 <0.001 <0.001
D:(cGy) 5369.33+293.60 <0.001 5047.07+287.82 <0.001 4636.90+246.67 <0.001 <0.001
V10 (%) 18.86+4.55 <0.001 17.08+4.78 <0.001 32.75+2.73 <0.001 <0.001
V20 (%) 14.68+3.11 0.003 12.79+4.19 0.001 19.10+1.85 0.002 <0.001
V(%) 11.47+4.06 0.117 11.15+3.84 0.204 12.80+1.45 0.314 0.307
V.0 (%) 9.27+3.47 0.031 8.56+3.03 0.109 6.55+1.22 0.064 0.007
V50 (%) 3.77+2.47 0.005 2.03+1.57 0.005 0.68+0.77 0.003 <0.001

R3 HERKBENHNEFZSHLLE (cCy)

Tab.3 Dose parameter comparisons of other organs at risk (OARs) (cGy)

TF-3DCRT FIF-IMRT FFIO-IMRT
Other OARs P
Mean+SD P: MeanSD P, Mean+SD P;
Contralateral lung Drean 6.77+1.95 <0.001 5.96+1.96 <0.001 321.74+£108.84 <0.001 <0.001
Contralateral breast D, 274.75+64.37 <0.001 313.13+62.14 0.003 431.29+68.68 0.001 <0.001
Spinal cord Diyex 14.73+5.62 <0.001 12.83+5.37 <0.001 449.21+174.01 <0.001 <0.001
Heart Duean 76.88+58.38 <0.001 54.25+52.20 <0.001 1022.114272.74 <0.001  <0.001
Esophagus Diex 29.09+10.50 0.040 27.89+9.58 <0.001 680.11+257.80 <0.001  <0.001

R4 AT RIBIRELILR
Tab.4 Efficiencies of three plans

TF-3DCRT FIF-IMRT FFIO-IMRT
P
Mean+SD P, Mean+SD P, Mean+SD P
Monitor units 244.948.3 <0.001 285.9+20.3 <0.001 534.0+£56.2 <0.001 <0.001
2.1 BBRFIELE R XA HI B L 3 25 A2 - FIF- IMRT<FFIO-

F 1P AU B 34T X L IX 4 57 IMRT<TF-3DCRT.
IR T PR Vo JC B35 25 57 (P>0.05) 5 3 411141l
B D, i 77 DX AR BV or Vo 1 T T X6 4G5 56 01 B
2 7 2 K5 HA 3525 5 (P<0.01) , 33{E R/ L
8 . FIF-IMRT<FFIO-IMRT<TF-3DCRT,

3R IR A0 A S IX CI AR L3 & =3
FLIA] b 53 B 1 3 25 5% (P<0.01) , Hi FIF-IMRT
1% ClL & T TE-3DCRT 341, i FF10-IMRT 3%
B ClE TR &, (& 1~ 3 R o ¥ IX 50 o A

f HI AT Ede e = 3 LI LAy LA 322 57 11 TF-3DCRT i IHTEH &5
(P<O 01) FIE-IMRT . TE-3DCRT 5 EEIO-IMRT iJrﬁ'J Fig.1 Dose distribution of cross section in

TF-3DCRT plan
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Fig.2 Dose distribution of cross section in
FIF-IMRT plan
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Fig.3 Dose distribution of cross section in
FFIO-IMRT plan
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Fig.4 Dose volume histogram (DVH) comparison of three treatment plans for one patient
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