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左乳腺癌保乳术后不同放疗方式的剂量学比较
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目的：评价左乳腺癌保乳术后三种放疗方式（3DCRT，IMRT，VMAT）的剂量学特点。方法:选取本院2015年5月至

2016年2月期间20例早期左乳腺癌保乳术后放疗患者，所有靶区及危及器官均由同一高级放疗医师勾画，包括临床

靶区（CTV）、计划靶区（PTV）及危及器官（OAR），并由同一高级放疗物理师分别设计3DCRT、IMRT、VMAT 三

种治疗计划，处方剂量为50 Gy。比较三种计划的计划靶区（PTV）的靶区均匀性指数（HI）及适形度指数（CI），

最大剂量（Dmax）、平均剂量（Dmean）、最小剂量（Dmin）；肺、心脏的V5，V10，V20，V30，V40，Dmax，

Dmean及Dmin等。结果:3DCRT、IMRT、VMAT三种放疗计划适形度指数（CI）分别为 0.75±0.08、0.84±0.04和

0.89±0.04(P＜0.05)，均匀性指数(HI)分别为 0.11±0.12、0.11±0.08 和0.10±0.09。VMAT与IMRT计划降低了危及器

官高剂量区体积，但相应增加了低剂量区体积，尤其VMAT计划的心脏、患侧肺V5、V10明显增加(P＜0.05)。结

论:IMRT计划不仅提高了靶区的适形度，而且降低了心脏和肺的低剂量受照体积及平均剂量。因此，IMRT计划更适

用于左乳腺癌保乳术后的放射治疗。

Objective:To evaluate the dosimetric characteristics of three radiation methods (3DCRT,IMRT,VMAT) after the

operation of the left breast cancer.Methods:From May 2015 to February 2016,20 patients with early left breast

cancer after breast-conserving radiotherapy in our hospital were selected.All target areas and organs at risk

were delineated by the same senior radiotherapy physician,including clinical target volume (CTV),planning

target volume (PTV) and organs at risk (OAR),and designing 3DCRT,IMRT,VMAT treatment plans by the same

senior radiotherapy physicists.Prescription dose was 50 Gy.Maximum dose (Dmax),mean dose (Dmean),minimum

dose (Dmin),target uniformity index (HI) and conformal index (CI) of PTV in three types of plan were

compared.V5,V10,V20,V30,V40,Dmax,Dmean and Dmin of lung and heart were compared.Results:The conformal

index（CI） of 3DCRT，IMRT，VMAT was 0.75±0.08,0.84±0.04 and 0.89±0.04 respectively (P＜0.05).The

uniformity index (HI) was 0.11±0.12,0.11±0.08 and 0.10±0.09,respectively.VMAT and IMRT decreased the

volume of the high-dose area of organs at risk,but increased the volume of low-dose area,especially the heart

and ipsilateral lung,V5 and V10 increased significantly in VMAT plan(P＜0.05).Conclusion:The IMRT plan not only

improves the conformability of the target area,but also reduces the low-dose exposure volume and the average

dose of the heart and lung.Therefore,the IMRT program is more suitable for post-operative radiotherapy of left

breast cancer.

参考文献/REFERENCES

［1］Siegel RL,Miller KD,Jemal A.Cancer statistics,2018［J］.CA Cancer J Clin,2018,60(5):277-300. 
［2］Chen W,Zheng R,Baade PD,et al.Cancer statistics in China,2015 ［J］.CA Cancer J Clin,2016,66(2):115-

Title:

作者:

Author(s):

关键词:

Keywords:

分类号:

DOI:

文献标识码:

摘要:

Abstract:

http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%C1%D6%20%C8%A8
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%D7%AF%20%C3%F7
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%B2%DC%20%D1%F4
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%BB%C6%20%D0%F1
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%BA%D8%D4%C6%C1%FA
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%CD%F5%D2%B5%CE%B0
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%CD%F5%B4%BA%B2%A8
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%B0%D7%D1%E5%C1%E9
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%B6%F5%C3%F7%D1%DE
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Lin%20Quan
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Zhuang%20Ming
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Cao%20Yang
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Huang%20Xu
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=He%20Yunlong
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Wang%20Yewei
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Wang%20Chunbo
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Bai%20Yanling
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=E%20Mingyan
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%D7%F3%C8%E9%CF%D9%B0%A9
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%B7%C5%C9%E4%D6%CE%C1%C6
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%B1%A3%C8%E9%CA%D6%CA%F5
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%BC%C1%C1%BF%D1%A7%B1%C8%BD%CF
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=left%20breast%20cancer
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=radiotherapy
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=breast-conserving%20surgery
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=dosimetric%20comparison


2020/8/11 文章摘要

www.xdzlyx.com/oa/DArticle.aspx?type=view&id=201924032 2/2

132. 
［3］XU Yiwu,HUANG Chuanqian.Comparing analysis on dose distribution of intensity modulated radiotherapy
and conform radiotherapy with breast carcinoma［J］.Progress in Biomedical Engineering,2012,33(3):176-178.
［徐宜武,黄传钱.乳腺癌传统适形放疗与三维调强放疗剂量学比较［J］.生物医学工程学进展,2012,33(3):176-
178.］ 
［4］Bradley JA,Mendenhall NP.Novel radiotherapy techniques for breast cancer［J］.Annual Review of
Medicine,2018,69(1):277-288. 
［5］Nicolas Magné,Chargari C,Macdermed D,et al.Tomorrow's targeted therapies in breast cancer
patients:what is the risk for increased radiation-induced cardiac toxicity［J］?Critical Reviews in
Oncology/Hematology,2010,76(3):186-195. 
［6］Munshi A,Talapatra K,Dutta D,et al.Breast cancer radiotherapy and cardiac risk［J］.Oncology
Rev,2010,4(3):137-146. 
［7］Saiki H,Petersen IA,Scott CG,et al.Risk of heart failure with preserved ejection fraction in older women
after contemporary radiotherapy for breast cancer clinical perspective［J］.Circulation,2017,135(15):1388-
1396. 
［8］Boekel NB,Schaapveld M,Gietema JA,et al.Cardiovascular disease risk in a large,population-based cohort
of breast cancer survivors［J］.Int J Radiat Oncol Biol Phys,2016,94(5):1061-1072. 
［9］Hodapp N.The ICRU Report 83:Prescribing,recording and reporting photon-beam intensity-modulated
radiation therapy (IMRT)［J］.Strahlentherapie Und Onkologie,2012,188(1):97-99. 
［10］Eldabaje R,Le DL,Huang W,et al.Radiation-associated cardiac injury［J］.Anticancer
Research,2015,35(5):2487-2492. 
［11］ Chang JS,Ko BK,Bae JW,et al.Radiation-related heart disease after breast cancer radiation therapy in
Korean women［J］.Breast Cancer Research & Treatment,2017,166(11):1-9. 
［12］Carolyn T,Candace C,Duane FK,et al.Estimating the risks of breast cancer radiotherapy:Evidence from
modern radiation doses to the lungs and heart and from previous randomized trials［J］.Clin
Oncol,2017,35(15):1641-1649. 
［13］Wang Jun,Han Chun,Chen Yan,et al.The analysis of irradiation dosiology with tangential chest wall field
using CT simulation after modified radical mastectomy on breast carcinoma ［J］.Chin J Clin
Oncol,2006,33(20):1184-1187. 
［14］Ho AY,Mccormick B.A multicenter randomized trial of breast intensity-modulated radiation therapy to
reduce acute radiation dermatitis［J］.Breast Diseases A Year Book Quarterly,2009,20(1):89-90. 
［15］Donovan E,Bleakley N,Denholm E,et al.Randomised trial of standard 2D radiotherapy (RT) versus
intensity modulated radiotherapy(IMRT) in patients prescribed breast radiotherapy［J］.Radiother
Oncol,2007,82(3):254-264. 
［16］Qiu JJ,Chang Z,Wu QJ,et al.Impact of volumetric modulated arc therapy technique on treatment with
partial breast irradiation［J］.International Journal of Radiation Oncology Biology Physics,2010,78(1):288-296. 
［17］Gao X,Fisher SG,Emami B,et al.Risk of second primary cancer in the contralateral breast in women
treated for early-stage breast cancer:A population-based study［J］.Radiation Oncology Biology
Physics,2003,56(4):1038-1045. 
［18］Chao PJ,Lee HF,Lan JH,et al.Propensity-score-matched evaluation of the incidence of radiation
pneumonitis and secondary cancer risk for breast cancer patients treated with IMRT/VMAT［J］.Sci
Rep,2017,7(1)：13771. 
［19］Sakka M,Kunzelmann L,Metzger M,et al.Cardiac dose-sparing effects of deep-inspiration breath-hold in
left breast irradiation:Is IMRT more beneficial than VMAT［J］?Strahlenther Onkol,2017,193(10):800-811.

National Natural Science Foundation of China(No.1177050169）；国家自然科学基金（编号：1177050169）

更新日期/Last Update: 1900-01-01

备注/Memo:


