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ABSTRACT 
 

INTRODUCTION:- Postoperative radiotherapy in the management of breast 

cancer has been proven effective in reducing local and distant recurrence but 

survival advantage may be limited by increased non- cancer related mortality which 

may be attributed to radiation doses received by risk structures.  3D-Conformal 

Radiotherapy ( 3D-CRT) may reduce these unwanted irradiation & consequently 

may improve quality of life &/or survival.   

AIM OF WORK:- to compare between 2D & 3D-Conformal Radiotherapy( 3D-

CRT) in the postoperative management of left breast cancer following mastectomy 

or breast conservative surgery considering homogeneity of the dose distribution 

inside the target volume(s)& doses received by surrounding risk structures specially 

the heart& the left lung. Also to  compare clinical outcome considering tumor 

control, survival & toxicity for both techniques. 

PATIENS & METODS:- 60 Patients with left sided breast cancer have been 

planned with both 2D & 3D-Conformal Radiotherapy( 3D-CRT). In the planning 

study both planes have been compared considering V45Gy, V40Gy, 

Dmax.,Dmin.,D90%&TCP for Planning Target Volumes(PTVs) &different doses 

received by Risk Organs (RO)e.g V20Gy for left lung & V40Gy heart have been 

compared between both plans in addition to the calculated Normal Tissue 

Complication Probability according to Burman model & Tumor Control Probability 

(TCP) according to Nahum &Tait model. In the clinical study, group A treated 

based on the 2D plans was compared to group B treated based on the 3D-CRT plans 

considering local control, survival & toxicity according to RTOG toxicity criteria. 

We estimated the excess relative risk of right breast cancer incidence (EERRRBCI) 

for both techniques from the curve by Hall, 2006.    
 Subgroups analyses for patients received supraclavicular& internal mammary 

nodes(SCLN&IMN) have been carried out. 

RESULTS: - In the planning study, the significant differences observed between 

2D &3D-CRT were better V20Gy D50% & NTCP for left lung in the 3D-CRT 

(20.18±5.67% for 2D vs 18.22±5.289%-p=0.031, 189±106 for 2D vs 149±78cGy-

p=0.03 & 0.747±0.5169% for 2D vs0.5893±1.58203%-p=0.014), better IMN 

coverage in the 3D-CRT (V45Gy=76.47±20.195% for 2D vs 89±8.856%-p=0.036, 

V40Gy=84.47±21.28% for 2D vs98.13±1.727%-p=0.005, D90%=3948±1178cGy 

for 2D vs 4665±365 cGy-p=0.019, Dmin.= 3259±1874cGy for 2D vs 4499±416cGy-

p=0.036& TCP = 59.85 ± 4.9 % for 2D v s 75.9± 1.9% for 3DCRT, p=0.003 ) & 

better D50% for the heart(119±50 cGy for 2D vs 102±41 cGy-p=0.033) 

EERRRBCI was estimated to be better in the 3DCRT(1.68 ± 0.815 %) than in the 

2D, but the difference was of no ststestical significant difference(p= 0.599)   



 II

In the clinical study, in a median follow-up of 29.5 months, no significant difference 

were detected in local recurrence (3.3% for both arms-p=1.0), disease free, overall 

survival or toxicity according to RTOG toxicity criteria. Only small but significant 

less reduction of cardiac Ejection Fraction (EF) as measured by isotopic scanning 

(5.127±4.8839% for 2D vs 2.363±4.7562%-p=0.013). 

No positive data resulted from the subgroup analyses in the clinical or planning 

studies apart from the previously mentioned better IMN coverage in the 3D-CRT .   

CONCLUSION:- 3D-CRT provided better sparing of the left lung in the 

pot-operative radiotherapy of left breast cancer following mastectomy or 

breast conservative surgery from receiving higher radiation dose with only 

small but significant less reduction of cardiac Ejection Fraction (EF) as 

measured by isotopic scanning in favor of 3D-CRT during this short follow-

up period. Patients with Internal Mammary Nodes (IMN) irradiation have a 

much benefit from 3D-CRT in coverage of the IMN but this did not 

improve toxic dose to lung & heart which is a difficult planning problem 

and may necessities further investigation by newer techniques like IMRT. 

We recommend using 3D-CRT whenever possible in pot-operative 

radiotherapy of left breast cancer following mastectomy or breast 

conservative surgery specially when IMN irradiation is needed. 

KEY WORDS:-conformal radiotherapy, left breast.   
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