4L 3 BEETHF R S5 S T2 %4 J. Radiat. Res. Radiat. Process. Vol.41, No.3
2023 £ 6 A www.fs.sinap.ac.cn June 2023

7 B & B 4 £ 75 5 % 3L BR B AR 0 R 98 9B A 5
TR B E R

SInE A PO 58I
BMEMN \AE FERA xEE %em B
CHRN A MRERE 22N 7300500

THE A ERE R M 7 3O PR AR TE AR S T SR a7 T RIS 52 82 Oncentra 4.1 8U3HE
IR R Gox 38 W FLIMI AR A A S BB B = 4R TR, BN AR S mm (5 mm_alD . EFEHR
5mm (5mm_halD). PFEE 10 mm (10 mm_half) EER MR, 475750 Gy/25 & (2 Gy, HAfE
TERIAT 15 AREERS, 5 10 A REE S, =2 1T R B [F) (0 IR AR 7 A H PR ek 8, SR A 308 ) s AT AR AL
LLECHE X . Ik R fE RS E MR ES 2R, EFHHAHNIFRAEMZE (Normal tissue complication probability
NTCP) Z57; 5mm all i+ RIFE CTVHID,. Dy Vis Voo Vi ST AN AR H D, V, 5 RENS
P ER (p<0.05); PTVII D,y Dyv Dy Dy D,on Vi Voss Vi BIEIMETESH (HD K&K E 3
(CD ¥R THABPIAFTTE, H Dy Dy Dy Vin Vo KHIBH BZE NG 27 (p<0.05); 5 mm_all i
BEEN V. DRV, Vs D, BEELB Vs D, D,.» ZWMII Ve Vo Do FREKID,
D, EWID, BN FHAANE, BLERENSEITEZER, Smm_all IR LK Vs Vi Vs Dy
T HAMA TS, HB¥EEENGITEER (p<0.05), EAIEX VM E D, BT HMATpE, =
ARSI ER (MU BFREENSITHZER (<005 H S5 mm all 58 MU &K; 5 mm_all 411 %)
NTCP W& T HAM A HA BE NS ER (p<0.05); EHAMERIEAR GBS ET &, SRR
5 mm REZ BEER = R B MR X ), 1R X 3 SRR BORUE TR HR A, ek IR B B R I v 7 XOR
o, PR AESE IR, 1 H KR RN VG ST R MU SRR I 88 6047, 480 T YRIT IR R, JE
T A A R T BT AP NTCP

xHEIE U, WA ARUSRBUIATT, RERC, AR AT

FESES TL72

DOI: 10.11889/j.1000-3436.2022-0083

51 Ri%X:

AT, AR T, B, A5 . AN A A 2L AR VA AR S TR AT R 2 2
M), FREATWEOE SRS T2 2 4R, 2023, 41(03): 030307. DOI: 10.11889/j.1000-3436.2022-
0083.

NIU Ruijun, QI Yuexiao, TAO Na, et al. Dosimetric difference analysis of various bolus regimens

in post-mastectomy intensity modulated radiotherapy[J]. Journal of Radiation Research and Radiation
Processing, 2023, 41(03): 030307. DOI: 10.11889/j.1000-3436.2022-0083.

Fe BBy e PR BE A S EE e IR HETSOT 2 K TR (2019-N-11-17) ARG 48 T AR A7 b B 0F o il 5T H
(GSWSKY2021-052 .GSWSKY2022-18 GSWSKY2022-23) 1)

F—AEE: FEZ, 55,1990 48 1 7 A, 2013 S5k TR HR R 2 A% BOR T Mk, BIUH 7 4 IR B2 e T80y 7 Rk S 22 M BT, IS T8UH
VAT B EE AR, AR, E-mail: niuruijungs@]163.com

BEEE: BitNS, FALEIN, E-mail: weishihong100@163.com; a5 1 39¢, FAL LI, E-mail: lygaolanzhou@]163.com

ke H 1 IR 2022-08-11; 4&[1] 2023-02-06

Supported by Cancer Precision Radiotherapy Spark Program of China International Medical Foundation (2019-N-11-17) and Health
Industry Research Project of Gansu Province (GSWSKY2021-052, GSWSKY2022-18, and GSWSKY2022-23)

First author: NIU Ruijun (male) was born in January 1990, and graduated from University of South China in 2013, majoring in
nuclear technology. Now he works at the Department of Radiation Oncology of Gansu Provincial Cancer Hospital as a medical
physicist, engaging in medical physics of radiation therapy, Engineer. E-mail: niuruijungs@]163.com

Corresponding author: WEI Shihong, Chief physician, E-mail: weishihong100@163.com; GAO Liying, chief physician, E-m ail:
lygaolanzhou@163.com

Received 11 August 2022; accepted 06 February 2023



WM A SR T2 % 2023,41:030307

Dosimetric difference analysis of various bolus regimens in

post-mastectomy intensity modulated radiotherapy

NIU Rujjun QI Yuexiao TAO Na GUO Qing WEI Xiyi GAO Liying
TAO Fali LIU Tingting CHENG Jiangiang WEI Shihong
(Gansu Provincial Cancer Hospital, Lanzhou 730050, China)

ABSTRACT The study aimed to analyze and compare dosimetric differences with various thicknesses and
frequencies of bolus in post-mastectomy intensity-modulated radiotherapy. Based on the Oncentra4.1 treatment
planning system, Thirty-eight post-mastectomy patients were selected randomly between 2017 and 2021. Three sets
of simulated treatment planning with 5 mm all, 5 mm half, and 10_mm half virtual boluses were formed. A total
prescribed dose of 50 Gy regimen was delivered in 25 fractions over 5 weeks, in which half-time bolus was used for
15 out of 25 fractions. The dosimetric parameters of target areas, skin, and organs at risk were compared.
Furthermore, normal tissue complication probability (NTCP) was evaluated for the skin. Regarding the D,, Dy, V,,,
V,s, and V, , of the clinical target volume, the 5_mm all bolus group was prominently better than other groups, and
the D,, and V,, of the clinical target volumes were statistically significant (p < 0.05). Regarding the D,, Dy, Dy, D,
D,.. Vo Vos, V15, homogeneity index (HI), and conformity index of the planning target volume, the 5_mm thick
bolus group was prominently better than other groups, and the D,,, D,,, D, V,, V., and HI of the clinical target
volumes were statistically significant (p < 0.05). For organs at risk, there was no statistical significance for the three
planning groups, but the 5_mm all bolus group was prominently better than other groups in the ¥, of the esophagus,
Vi Vs and D of the heart, V,, D, , and D, of the humerus head, V,,, V,,, and D, of the left lung, D, and D,
of the thyroid, and D, Vs and V, for the

of the trachea. Calculated with the 5_mm all bolus, the mean dose, V,, Vs,
skin structure, were all higher than other bolus regimens, while the dose maxima (Skin,, and V) were all lower than

mean

mean 402

others. Regarding the skin radiobiological evaluation, the NTCP of the 5_mm all bolus group was prominently better
than other groups and was statistically significant (p < 0.05). Besides, the monitor unit of 5_mm all bolus regimen
was the minimum compared with other groups and was statistically significant (p < 0.05). Therefore, the 5 mm all
bolus group can not only improve the dose but also reduce the hot dose of skin and target volume, as well as reduce
the NTCP. Our study provides a clinical reference in the delivery of post-mastectomy radiotherapy.

KEYWORDS Breast, Post-mastectomy intensity modulated radiotherapy, Bolus, Dosimetric difference analysis
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K H SPSS.19 ettt o = 2Hi1+RI 077 & 2
%S B R Gt 7 R N E T E 3
WEREAT 50T, FEIEAT LSD AT 00T, RA “H¥is
e 27 (3ts) Ron, p<0.05 N%ERH G i %
%:Xo

21 ZEWNNBRHFIEFER
A RIS X AR IR 1 R, =

A RIEEX AR T3, 5 mm_all ZHHRIIE R EE
X CTVImAEX (D, &D,) LHil¥%E5%,
{3546 5 mm_all HiHRIEAK: CTV B A7) & D,
=ik F 5 mm_all HiH R & HEE EE S5
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Table 1 Dosimetric differences in target volume between the three plans

24 42 5 mm FF2 S mm FE 10 mm F14 pil
Parameter 5 mm_all 5 mm_half 10 mm_half F value p value
CTV D, 5463.22+74.27 5512.76+86.09 5478.66+94.81 1.289 0.286
Dy, 5227.47+£29.55 5273.30+£51.87 5265.96+55.74 2.945 0.040
D, 5690.94+131.11 5731.25+115.27 5712.56+116.97 0.549 0.651
Voo 99.97+0.05 99.89+0.14 99.84+0.22 3.932 0.013
Vis 99.88+0.12 99.09+2.80 99.56+0.56 1.052 0.376
Vs 0.04+0.13 0.12+0.40 0.05+0.14 0.359 0.783
PTV D, 5445.31+78.89 5497.55+82.21 5475.13£74.93 1.666 0.184
D,, 5192.79+30.77 5 240.94+49.98 5225.77+47.84 3.582 0.019
Dy, 4 915.62+20.40 4 867.65+38.21 4 856.11+63.82 7.994 0.000
Dy, 4 788.22+57.80 4 543.19+238.24 4378.27+372.13 11.738 0.000
D, 5710.81£147.27 5755.13£106.40 5 728.06+109.72 0.731 0.538
Voo 99.59+0.33 98.38+0.73 98.01+0.72 31.325 0.000
Vis 98.50+0.66 97.07+0.86 96.64+1.02 18.773 0.000
Vs 0.04+0.12 0.10+0.31 0.04+0.13 0.338 0.798
HI 0.126 4+0.023 5 0.181 9+0.049 2 0.209 7+0.075 3 10.078 0.000
CI 0.765 0+0.034 7 0.754 6+0.046 8 0.756 9+0.043 7 0.331 0.803

22 ZHEITRINBHSEENFIEFE

bay

=R fE K g E R R SO e an 2 2
e HEEHTRI I, BV javascript:  void(0),-
Vis Vs Do M D, ¥R EWNS ¥ ER,
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HkW Ve D, MD, Y EEENG I ERS,
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M2y, =Hit RIS R LR E NG5 2
., 5mm_all i 1§ V,« V. 2 D, BIEAR T HAh

Hi; 5mm al AFREI Vs Vs Vo XD, 35T
HAbw4, HEA=X V, kD, KT HApA,
HEAEEZERITFER (p<0.05; HARBEMW V.
Vis. Vo' Dy 2 D, 3170 12 35 1 58 1 2% %2 5%
5mm_all T3 KD, K D, . 5 SEH Vs Vi
Vir Do XD, IR EMES 25, 5 mm_all
FiA3 () D, MBS HERI D, X D, R &
PGt 25

AR MU X R 3 Fios,  HeE AT
H15 mm_all HFS MU K H B A BE 41t 7 2 7
(p<0.05),
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Table 2 Dosimetric differences in OARs between the three plans

4 Parameter AMS5mmSmm all FFES mm S mm_half F210 mm 10 mm_half F{H Fvalue pfH p value
Esophagus Vi 47.84+25.27 47.60+25.52 47.35+£25.22 0.009 0.999
Vs 24.62+17.15 25.30+18.13 24.71£17.86 0.003 1.000
Vs 7.40+9.26 7.53+9.39 7.58+9.58 0.069 0.976
D, .~ 5093.56+316.00 5082.31+314.99 5 067.44+308.62 0.032 0.992
D, 3431.63£934.12 3 453.254932.77 3 415.94+944.94 0.004 1.000
Heart Vs 6.26+1.85 6.30+1.97 6.30+1.86 0.104 0.958
Vi 3.00+1.42 3.01+1.28 3.02+1.13 0.056 0.983
D.. — 4953.44+24331 4976.43+242.87 4994.56+204.18 0.494 0.688
D,.  935.50+211.42 922.06+172.84 916.31+165.98 0.226 0.878
Humerus head ¥, 1.43+2.24 1.78+2.48 1.69+2.29 0.348 0.791
D, 5019.94+217.99 5057.94+222.01 5045.56+242.33 0.666 0.576
D .~ 3746.81+431.29 3 816.38+421.56 3790.63+439.91 0.097 0.961
Lung-L Vs 54.85+3.55 53.60+2.87 53.30+£2.99 0.740 0.532
Vi 36.28+2.11 34.40+5.30 35.26+2.32 1.052 0.376
Vs 22.37+1.51 22.43+1.43 22.56+1.32 0.098 0.961
Vi 16.61£1.25 17.71+4.60 19.70£12.58 0.722 0.543
D, 5330.1389.12 5365.56+107.52 5 345.69+116.36 0.727 0.540
D...  1294.75£55.69 1 282.51464.70 1 282.44+71.43 0.178 0.911
Skin Vi 97.17+0.69 86.27+4.45 86.21+3.69 70.084 0.000
Vs 93.06+1.44 79.37+5.59 76.19+6.77 49.143 0.000
Ve, 70.38+6.44 54.94+7.91 53.32+7.60 20.374 0.000
Vs 1.31£2.36 2.87£3.26 1.61£1.70 1.423 0.245
D, ~ 5621.56+148.86 5701.94+99.37 5680.19+112.49 1.999 0.124
D... 5088.43+59.41 4947.94+97.08 491031+84.57 23.740 0.000
Thyroid Vi 58.04+12.04 58.20+10.45 56.65+9.08 0.184 0.907
Vi 43.77+11.07 46.01+13.37 42.11+10.66 0.484 0.694
Vs 24.09+12.90 26.59+13.58 25.66£13.32 0.211 0.889
D, 5364.75+£171.47 5390.56+160.79 5370.00+£152.07 0.078 0.972
D_ ..~ 3983.38+362.87 4020.38+369.59 3 998.69+365.33 0.031 0.993
Trachea Vi 34.65+18.44 35.50£18.71 33.64+16.77 0.047 0.986
Vs 12.26+8.95 12.31+8.75 10.58+7.62 0.213 0.887
Vs 0.97+1.31 1.41+2.17 1.13+1.83 0.250 0.861
D, . — 4889.25+259.70 4 859.19+377.31 4919.25+297.63 0.229 0.876
D, 3311.81£693.41 3 354.75+684.05 3 324.81+676.84 0.011 0.998
Spinal cord D, . 1 680.25+629.71 1 670.44+605.45 1 667.31+557.95 0.011 0.998
ean 381.06+137.97 388.38+125.57 372.69+111.53 0.588 0.625
®R3 ZHRIMUER
Table 3 Differences in MU between the three plans
24 Parameter AFE5mm S5mm all  PFES5 mm S mm_half 4210 mm 10 mm_half F{H F value p1H p value
MU 15 892+1 821 19 25641 880 19 40441 800 12.074 0.000

23 RETEMIERN IR A

=R O A W RO L 2R 4 FTR .
I A F A B NTCP, =201 %I NTCP 135
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R4 =ZATRITESH AR NER

Table 4 Differences in radiobiological effects between the three plans

Z4f Parameter AFES5mm S mm_all P25 mm 5 mm_half P2 10 mm 10 mm_half F{H Fvalue  pfH p value
NTCP /% 1.01+0.09 1.04+0.18 1.01£0.12 6.300 0.001
3 i MASHIF T BT 52 45 K 5 5 mm_all. 5 mm_half,

MEREX (p) SR NG B NAR BB AR, 1E
RF R FHLS D A m AR T, XA
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KAWL, A e B T AT DU R E R R A
67% ", AR S il Bl R R SR YR T R R R 57 )
Xof JR 4R 2R TG R A AR R I s O AR £ I 7L
VRS, 3T 24 110 Fi R B R DL AR vy e 0 4 ) R LR
AfpER el u S U I T ARGE R H R
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BIFIE, 2Rk T R 1) 65% 97% F11103%.

10 mm_half Jt 43 K¢ ik (1) % 35 57 & 4 (5 088.43+
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XM 2 A2 BH T TPS 7£ AP B R T g A X
(1750 & R AAEAE AR KA 2 v, FIA TPS 1HHE
VAl R R E R M E S . bR b, 28
BOT IR R G EN BT IR ERK, FANEA
SF VT ) R R, R TR PR S B
EAR TR E

EN R R T N N G LR E R N ey W)
FLMRIE AR IE ARG A T TE R A S R, R
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A E X R T HAMA, WwR1R, CTV
MPTV Dy D,y Vi R T HARLL X T fir
FIE D KW, T CTVIEZPTV, 5mm allZ
TR RAK, HHBERZENSRITFZER (p<
0.05), 1M PTV ] Dyv Dy Vin Vo HIME S mm_all
AR T H A A S, JF H3F RERN SR
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Fr43 PTV [ HI A1 CLI3 47 T H AR Fr /5 . Rt
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R IE T FEFRHL
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EHot 5 mm_all 20 1HRI 506 Je 3 B 32 & At
HAMSH RK, WEERV,, OB Vs Vs D,
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X3 Vi S B 5 D, KT HAR AT RI BT, Rtk
5 mm_all tHRIAY RS 42 5 B bk () 52 2 HLFRAR T
e ) DX B AR s TSUS AE ) 2 RN A 2 T T A
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