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Comparison study of 3DCT and 4DCT in patients treated with intensity-modulated

radiotherapy after breast-conserving surgery "
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[Abstract] Objective To investigate the effect of respiratory exercise on dose-volume parameters of
whole breast intensity modulated radiotherapy (IMRT) in breast cancer patients based on three-dimensional
CT (3DCT) and four-dimensional CT (4DCT). Methods From October 2018 to July 2020, a total of 15 pa-
tients treated in the Department of Breast Radiotherapy in this hospital who underwent IMRT after breast-
conserving surgery were selected as the study objects. The target areas and organs at risk were outlined se-
quentially after 3DCT and 4DCT scans were performed under smooth breathing,and the dosimetric differences
between the planned target areas and organs protected by 3DCT and 4DCT were compared. Results The
effect of respiratory movement on planned target area of 4DCT was smaller than 3DCT (36. 13 ¢cm® vs. 53. 35
cm®) ,and the difference was statistically significant (P <C0. 05). Dys s Dgy s D, s Vigo s Vs and Vy, of 4DCT were
lower than those of 3DCT, while conformity index (CI) and homogeneity index (HI) of 3DCT were better
than those of 4DCT,and all the differences were statistically significant (P <Z0. 05). There was no significant
difference in V,,,V,,,V; and D,.... on the affected lung between the two plans (P >>0. 05). Cardiac V,, and V,,
in 4DCT were higher than those in 3DCT,and the difference was statistically significant (P <Z0. 05). Conclu-
sion High priority should be given to respiratory movement in daily IMRT.

[Key words | breast cancer; four-dimensional CT;intensity-modulated radiotherapy; respiratory move-

ment;organ at risk
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HHL 2018 4F 10 H % 2020 4 7 H A B LR 0T
B2 AT 5L R )G IMRT 4 15 4 3 % b BF 58 %
B, MRS 29~55 % AL 41 %, JE R kLA A B A .
A8 i, Ao 7, AW ST S BE B AR B D4y
(XJZ-L1-2019-001) i #% i 3 . fr A 0 58 % 5 2 % 0
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1.2 7k
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5 W RR A A L L 38 FH LR FE A A 3 R L
PRt 4 2 f KANRH KL CT | IE =R 1k
JIAE A T80 52T J5 [ 5, 52 3R & W WP # OF ab 7
FPE S E T )5 2297 IR R B 1 ) E Ak
R A B ARC, SERE 3DCT BEfLE A7 14 . 9 B
EARHRE L 2 em, TR AME T %, H#)2)EH 3
mm, EF 58 G AE 5 B AL E E SR T I
JE 7 2 I g DN St %) W W 32 ) 400 23 R0 R BE DR R AR S
7 ADCT 4, HAE F KX 2R R 3DCT. iz 3 Lk (5
S ADCT T AR, e 45 i h W W iz 2l 457 2, O3 4 3
ADCT EUR R BRI 0 JE 451 34 43 W 10 >
M. 2 4DCT T A b 70 A 4k B85 43 2 10 4> 7 41,
CTOYARFEIM AR, CT50 6 fRFR MR A Bk FRAG
B K15 214% & Varian Eclipse 11. 0 V897 R R 4
1.2.2 X 48

FH 7] — 57 3 I IR 28 30 1) =4 BRIl 48 J5 72 3DCT
ADCT 9 10 /N AH F- A0 5] B 8007 %3 98 L 28 A, KRR
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76 E I 52 i /A) Y ADCT $E X F i f 25 E Var-
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JIA TR 5 TR — AR R AT B WA A, DLk D 22
5. IMRT & 5 #I &K 4 256 ¢Gy,266 cGy/¥K, H
R R EI2F IMRT, R J5 5 IR X B 17 L4 fh =
1 000 ¢Gy, 200 cGy/WK., f& M &% B PR 7] & . .0 BE
D, <8 Gy s BN : V., <<20 %, V<70 % 5 {8 L
57 :Dpean<<1 Gy Dy <5 Gy, bRUENTHBR 105 2% 40 J5
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B CUn Y A B D 1) AN EE L 2 0 E A R AR A4
J7 Al A QAR FRED PR FF—ERE T D ADCT 1
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Vo 36T JE 5 50 (conformity index, C) Al 5 P 35 %
(homogeneity index, HD), (2) lb# 3DCT 5 4DCT
TR K #s B BT Voo o Vi s Vi Dy » 7 B 22 I FL
Jif g BB PR R E Vi WV W V1o Vs WD o
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KM SPSS25. 0 A AT B 43 B s 77 B IE A
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2 % ES
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3DCT,fii 3DCT ) CI.HI . F 4DCT, 22 554 4 i 2
BY(P<0.05) . W%,
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TiH 3DCT 4DCT t/7 P
Dy (cGy) 4221.18442.78 3 988.93+341.98  —3.067 0,002
Dy, (cGy) 4 268.0474-44.20 4 161.814198.39  —2.499  0.012
D, (cGy) 3137.6142406.78 1 601.022:981.60 —3.351  0.001
Vi (%) 92,5142, 54 83.2747.00 6.457 <<0.001
Vs (90 99. 29740, 40 94,1243, 37 6.293 <<0.001
Vo (%) 99.91+0. 10 97.01+3.50 —3.408  0.001
CI 0.7740. 14 0.69+0. 13 3.465  0.004
HI 0. 090, 02 0. 2640, 22 —3.068  0.002
2.2 B Fe o i AT R A F A SO AR
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it Em X (P >0.05);4DCT O Voo  V,, & T
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IRE| 3DCT 4DCT t/Z P
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Voo (% 18. 043,50 19.42+3.50 —1.550  0.143
Vi, (90 31.7646. 63 33.19744.10 —1.240  0.235
V(%) 54.25412.72 54,1348, 07 0.058  0.955
Doean (€Gy) 1 070.96132.58 1 110.824127.95  —1.430  0.175
OMEG=T7)
V(%) 3.55+3.46 6.93+2. 66 —2.197  0.028
Vo (%) 10. 165, 51 13,3244, 37 —3.286  0.017
Vi, (90 18.33249. 63 22.8048. 86 —1.690  0.091
V(%) 43.98+13.51 44.36+11.81  —0.151  0.885
D, oo (¢GY) 681. 30120, 00 846.00+188.30  —1.863  0.063
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7 BRI B2, DT o AR 38 U0 i 50 S e 483 43 1 & A R
FRWFFEE R B Voo B2 Dy, A2 70000 75 5 Pk
Jii 43 14 5 B2 5 WA HE AR L A T i B R R R
AL Vo Do HEEE 227 RG24 5 L (P >>0.05) .,
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