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H R R 454 (t=—5.32. —3.57. —2.81. —2.99. —4.06, p<0.05). 5 Ps s ML, Prcger THIFTE G E ZEY
25 B T FE(t=4.65. 3.88. 5.32. 3.16. 4.95. 2.79. 4.55, p<0.05). [k, 772 MFLE o BAR G R
BT ERREY, BT ONESEEFRERN, BXMEASEZETHEE, HFEET KV-CBCT FEIF
FBDA 592520 B R R R VAT TR, DAk BB (a7 3 A L

K@i BMFEEHE, KV-CBCT, MRMREA, FEF

hESES TL72 DOI: 10.11889/j.1000-3436.2015.11j.33.030203

Vol.33, No.3
June 2015

bEE BUE 5 SAERUT R, HETRITHLE
T ARBAEIL R CT(KV-CBCT) C M i) 12
MEGE F&& 2 —. FIMES RARE ARG BTN
HE SR 30 L A e K, 3 TR B [X (CW) R B |
X (EFERERELSSRK scv) P ks
] TR S St 4 o) 250 s A0 U 52 FR AR B i i AR K A
Me, 0 — B TR T H PR X R = A R
SRR U X P SR RO, R SR BOT 1D B Ui
TR IS T BRSO AR OR R . 1 7E FL IR i
ST, WGBTS
Bl UL S B R 2R ) A h S s o THRI R IX I 58 3
RN PR (1 f S 2% B PRAE 5 H LRI R B A 1R K

I, DAAURHE YT T RIAN ) B AT R B A I -
BT, AR B 18 1) 22 AL AR AR v AR5
BE AT T RSEBYT, =AM 7 KN KV-CBCT
SREU EUG BT vE RIS, BRI 26 I FL R AR VA R
Ja BE 51 5 07 i 2 ) & AR A &R A
KV-CBCT E§1E L A TR il 471

1 BRERZE
11 IERER

e IR ST I 2 2 S0 B 27 BRI I A IR S8 1
18 Bl ZEMFLAREARIG ARG 85, Fik 32-58 ¥, 1

BEE: KA, Lo, 1979 F£9 A4, 2004 FTWHTRZEFRBEEA, BOUTHETR, E-mail: zxy2609@sohu.com

Wk B EA: BI%E 2015-01-26; &[R] 2015-03-06



WA RS RS L2 % 2015,33:030203(5)
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WAL G, TR R RIS N e« P B8 391E CT
FRIATREAT BRI ZR, FHMENT BT 4E AL IRIEEE
b, HKALE CT BIAHL(GE Medical Systems,
Milwaukee, U.S.)7E &35 WG B AE PR T 58 %
CT 344, RBUEE M EN CT 8 53R . HfEH]
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50 Gy, HP@INE RS Poreps S071E 50 Gyo
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(p>0.05)c Psgrep 5 Por ML, Prrep $EX HII51 1S
IR R Z T Por IAHNAA (=296, —3.57,
p<0.05). 1M Prcper W& T 35 5 VR 35 2 240 T
Prrep(t=—4.01. —6.24, p<0.05), 1H5 Pcr ML, B
FHILT Por XS NAE, {HIHHTC 53 2 57 (p>0.05).

22 RBRFBETELIR
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5RTFF4 KV-CBCT K& Prrep MHLL, B
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Table 1 Relevant parameters of tumor and organs at risk evaluated in relation to treatment plan quality

2% Parameter SEE OnfEE) bR

Mean (SD) in study cohort Range in study cohort
FMFLARAFT  Breast R volume / cm® 423.5(213.2) 330.8-817.8
FLk[E][EERS  Nipple separation / cm 21.6(3.7) 18.1-25.8
FeAMFLAEAIE PTV (8] R EE 25 3.5(1.5) 2.5-4.8
Breast L-PTV separation / cm
PTV eval/cm® 892.6(269.1) 524.6-1219.3
ZEfifAR! Lung_ L volume / cm’ 1131.9311.7) 835.6-1734.9
OIFAFR Heart volume /cm’ 464.4(145.9) 419.6-773.8

Note: Abbreviation: Breast R=Right-sided breast; Breast L=Left-sided breast; PTV_eval=Planning target volume for evaluation;

Lung L=Left-sided lung

R2 fERSEHEER

Table 2 Dose index of organ at risks

(Gy, X £5)

MEL Rl BEHE AR el Lung L ff Heart F#E Spinal-
Treatment plans Number Breast R D, Vs/% V,0/% V30/% Diea/Gy ~ V30/% cord Dy
ENLCT iRl Per 18 3.740.9 371432 263+09 17.7+0.7 13.8+0.8 6.7+1.9 23.244.6
BDA 1% Pgpa 18 3.940.8 36.5+4.1  275+1.1  163+1.0 132+14 7.3+£1.3 22.845.7
Bt Psw 18 7.8+1.4 453447 295434 248421 217425 102422 25.742.3
KV-CBCT 1%l 18 42+0.5 34.9+62 272+0.8 18.0+0.5 143+1.0 7.5¢1.7 22.442.1
Preper
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A EMH BDA LR IEITIER, (H5 Per HA,
SRR LREER, it 5RENRE R
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BT BRI R TR, R RIE IR
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{EARFFALN KV-CBCT {4 S F A7) 2%
TR T A ML AR A A S R 5] ST i fE
HH R 7 B 2 AR A B ST BT R 18 51 7 () L e
WG ARG R IBT , ¥R 25 IRGER, & ALE#H
FHIRT BIR4E KV-CBCT FilE i, % &
TR, BCREGMEHME 1. 6. 11, 16
A1 21 YRIEIT R KV-CBCT B, BRI AT 78 )
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REM A KV-CBCT B 7E LRI 7 T RIS 4]
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Dosimetric study on intensity-modulated radiotherapy plans
—based on kilo-voltage cone beam computed tomography images from left-sided breast cancer
patients receiving modified radical mastectomy

ZHU Xiaoyang' WANG Ming’
!(Deprtment of Radiotion Oncology, the Second Affiliated Hospital, School of Medicine,
Zhejiang University, Hangzhou 310009, China)
?(Department of Radiation Oncology, Cangzhou Central Hospital, Cangzhou 061001, China)

ABSTRACT The aim is to investigate the dosimetric characteristics of planning target volume (PTV) and organs at
risk (OAR) during the radiotherapy of left-sided breast cancer treated with modified radical mastectomy by
comparing IMRT plans based on CT images and kilo-voltage cone beam computed tomography (KV-CBCT) images.
18 patients with left-sided breast cancer treated with radical mastectomy were selected. Treatment plans (Pct) based
on CT images were designed and performed. KV-CBCT images were also acquired on the 1% day, 6™ day, 11™ day,
16™ day, and 21%' day of radiotherapy. All structures on planning CT images including PTV and OAR were applied by
bulk density assignment (BDA) and plan parameters of Pctr were replanted to a copy of planning CT images, which
generated a new plan (Pgp,). The prescription dose of Pgps was 50 Gy with conventional fractionation: 2 Gy per
fraction, 5 fractions per week, total 25 fractions. The prescription dose was 50 Gy/25 F/5 week, 90% of the target area
were covered by the prescription dose. The 5 series of KV-CBCT images acquired were imported into the planning
system and matched with the planning CT for the same treatment position. The same structures of planning CT
images were copied and applied by BDA on 5 series of KV-CBCT images. 5 replanted plans (Prgp) and 5 new
KV-CBCT plans (Pcper) were designed based on these KV-CBCT images. Radiation parameters of Prgp were same to
those of Pcr, but all parameters of Pcger were new. 5 Gy given to each Prgpand Pcper covered 90% PTV. Two
composite plans (Pzgrgp and Prcper) were compounded of the five Prgps and five Pcpers, respectively. Total
prescription dose of Psrgp and Pscper were 50 Gy/25 F/S week. According to dose volume histograms (DVHs), dose
distribution of Pcr, Pppa, Prrepand Prcper were compared and analyzed by t-test. The results showed that Pgpy has
similar conform index (CI) and inhomogeneity coefficient (HI) to PCT(p>0.05). HI and CI of Prygp were significantly
worse than those of Pcr(t=-2.96, —3.57, p<0.05). HI and CI of Pycper were significantly better than those of Pyrgp
(t=—4.01, —6.24, p<0.05), but no significant difference with Pc1(p>0.05). Comparing to Pct, Pgpa gave similar dose
indexes of OAR(p>0.05). Several parameters with Prrrp were significantly higher than with Pep: breast R Dyyqy,
lung L Vs, lung L V3, lung L V., and heart V;3o(t=—5.32, —3.57, —2.81, —2.99, —4.06, p<0.05). Compared with Py
rep> all OARs dose indexes of Pycper were significantly decreased(t=4.65, 3.88, 5.32, 3.16, 4.95, 2.79, 4.55, p<0.05).
In a conclusion, due to many factors such as the impact of cardiopulmonary exercise and significant dose changes of
PTV and OARs, it is necessary that a real-time or adaptive treatment plan based on KV-CBCT images guided and
BDA method should be designed to achieve the higher therapeutic gain ratio for IMRT radiotherapy of modified
radical mastectomy for left-sided breast cancer.

KEYWORDS Bulk density assignment, Kilo-voltage cone beam computed tomography, Modified radical
mastectomy, Dosimetry

CLC TL72

030203-5



