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Whatôs Not New?

ÅBreast-conserving therapy (BCT) = 

limited breast surgery followed by 

radiation therapy (RT)

ÅBCT is a major advance providing 

improved quality of life

ÅRT typically includes whole breast plus a 

boost given at 1.8 - 2 Gy/day



Selection of Patients for BCT

ÅBreast-conserving surgery

ïCareful evaluation of margins (? > 2-3 mm)

ÅThorough imaging, including post-

excision mammogram for Ca++

ï?MRI

ÅAdjuvant radiation

ï45-50 Gy

ïLumpectomy-site boost (10-16 Gy)



Whatôs Not New?

ÅRCTs have shown survival = mastectomy

ÅSlow introduction into widespread use 

ÅRT to the heart can cause late mortality

ÅTechniques refined over time to insure

very good long-term local control and 

cosmetic results and few complications



Reasons for Excellent Outcomes

with BCT

ÅBetter imaging with mammography 

(not MRI); use of MRI controversial

ÅBetter evaluation of the resected 

breast specimens, especially margins

ÅUse of systemic therapy (ST), which 

greatly improves results of RT



Does local control impact 

survival in early-stage breast 

cancer?



Early Breast Cancer Trialistsô 

Collaborative Group (EBCTCG)

ÅEvery 5 years collects updated data 

on each woman randomized into all 

trials of operable breast cancer

ÅInformation on each patient on initial 

characteristics, treatment, time to 

outcomes



2005 Overview Analysis 
(Lancet 2005; 366: 2087-2106)

42,000 women in 78 unconfounded 

randomized trials begun from the 

early 1960s to 1995

ÅRT vs no RT (n = 23,500)

Åmore vs less surgery (n = 9,300)

Åmore surgery vs RT (n = 9,300)



Trials of BCS +/- RT
Ref: EBCTCG, Lancet 366; 2087: 2005



2005 Lancet Article

ÅThe great strength is the very large 
number of patients with long FU that 
allows for the detection of small, but 
clinically important differences

ÅThe simple, but elegant, underlying 
concept was that any effect on 
survival had to be mediated by a 
reduction in local recurrence



Oxford Overview

ÅThis study provides strong evidence 

that improved local control (RT or S) 

Ÿ improved long-term survival

ÅEach of the individual trials was not 

large enough to rule out a 5% 

survival benefit



Oxford Overview

ÅReduction in 5-year LR Ÿ reduction 
in 15-year (not 5-year) mortality

ÅNo increase in non-breast mortality

ÅSimilar benefit is seen with RT after 
mastectomy

ÅA 20% reduction in 5-year LR Ÿ a 5% 
reduction in 15-year mortality (ñ4:1ò)



This Linkage is Strengthened by:

ÅProportionality of the effect:  The 

greater the reduction in 5-year LR, 

the greater the reduction in 15-year 

mortality (with a 4:1 ratio)

ÅTime course: With > 10% reductions 

in 5-year LR, the mortality benefit 

only emerges after 15 years



Possible Explanation

ÅA hallmark of cancer is genomic 

instability

ÅA recurrent tumor likely has more 

genetic alterations than the primary

ÅFor some patients (? 1 in 4), the 

recurrent tumor has the capacity for 

metastasis which the primary did not



Oxford Overview

ÅOne limitation of the study is that the 
treatment used has become out-dated

ÅIn the case of BCT, mammographic and 
pathologic analyses have improved 
and there is increased use of adjuvant 
systemic therapy, which greatly 
improves the results of BCT



10-Year LR in Recent NSABP Trials
(Ref: Wapnir I et al. Proc ASCO 2005)

Trial ER 

Status

10-Year

LR (%)

B-13    No Chemo - 13.3

B-13    Chemo - 3.5

B-14    No Tamoxifen + 11.0

B-14    Tamoxifen + 3.6

B-19    Chemo - 6.5

B-20    Tam +/- Chemo + 4.7

B-23    Chemo - 4.3



Biologic Subtype is Prognostic 

for Distant Metastases (DM)

Ref: Sorlie, et al PNAS 2003:100,  8418

Luminal A

Favorable

Luminal B

Intermediate

Basal and 

HER2

Unfavorable



Our Recent Experience (DF/P)

Å793 BCT patients treated 7/98 ï12/01

ÅT1 80%, N0 71%

ÅMargins: Negative 84%, close 13%

ÅST used in 90% (No Herceptin)

ÅMedian FU = 70 months

Å5-year LR = 1.8%!  (versus ~ 10%)

(Ref: Nguyen P et al, JCO 26: 2373, 2008)



Outcome by Biologic Subtype

5-Yr LR 5-Yr DM

Luminal A 0.8% 3.3%

Luminal B 1.5% 12%

HER2 8.4% 19%

Basal 7.1% 16%

On MVA, subtype was only factor significant for LR



Questions Going Forward

ÅDo all patients need RT after BCS?

ÅCan Tamoxifen substitute for RT?

ÅIs a boost to the primary site needed?

ÅCan accelerated WB RT be used?

ÅCan accelerated PB RT be used?

ÅAre there patients who are better 

treated by mastectomy or by BCT?



Clinical Trials Comparing

CS with and without RT

Å5 trials with (largely) no systemic therapy

(which vary in entry criteria, extent of

breast resection, and length of follow up)

ÅThey all show a large reduction (~70%) in 

local recurrence with RT



Reduction in Local Recurrence

CS           CS + RT   Reduction

NSABP B-06 36%            12% 67%

Uppsala-Orebro 24%              9% 63%

Ontario 35%            11%              69%

Milan 24% 6% 75%

Swedish                      14%              4%             71%



JCRT Wide Excision Alone Protocol

(Lim M et al. Int J Rad Onc Biol Phys, 2006)

ÅUnicentric pT1N0 infiltrating ductal

ÅAt least 1 cm negative margins (almost all, a 
negative re-excision)

ÅEIC- and LVI-

ÅMedian age = 66 yrs

ÅMammography only = 75%

ÅMedian Path Size = 0.9 cm

ÅAccrual goal = 90 pts, but closed at 87 pts 
because of stopping rules



JCRT Wide Excision Alone Trial

ÅMedian FU = 86 months

Å19 pts (23%) with LR

Å4 pts (5%) with distant recurrence

ÅAverage LR rate = 2.8%/year

Å3 of 6 pts with tubular cancer had LR



Finnish WEA Trial

(Holli K et al. Br J Cancer 84:164; 2001)

ÅT1N0, Grade 1 or 2, EIC-, PR+, age 

> 40 and margins > 1 cm

ÅMedian FU = 80 months

ÅCrude LR rate = 18% (13/71 pts) 

ÅActuarial 8-year rate = 27%



Current Status of CS Alone

ÅEven in highly selected patients, 

there is a substantial risk of LR after 

BCS alone (without systemic therapy)

ÅThis increased risk of LR increases 

long-term mortality

ÅNeed molecular features to identify  

patients suitable for CS alone    



Can Tamoxifen Substitute for RT?:

5 Published Trials of Tam +/- RT

# Patients: Selection FU (med)

NSABP B-21 1,009:  < 1cm, pN0 87 mths

Canadian 769: > 50, T1/2, pN0 67 mths

Scottish 427: < 70, T1,2, pN0 67 mths

CALGB 636: > 70, T1, c,pN0 60 mths

Austrian 869: < 3 cm, gr 1,2, 

pN0, Tam or AI

54 mths



Variable Results with Tam Alone

Tam Tam + RT 5-Yr Endpoint

NSABP B-21 8.4% 1.1% LR

Canadian 7.7%

13.2%

0.6%

1.1%

LR

L-RR

Scottish 25.0% 3.1% L-RR 

CALGB 4% 1% Crude L-RR

Austrian 5.1% 0.4% LR



RT + Tam vs Tam Alone in 

Older Patients
(Hughes et al., NEJM, 2004)

ÅCALGB

ÅN=636, age > 70, clin. stage I, ER+

ÅTam + RT vs. tam alone

Å5 yr. local recurrence:  4% vs. 1% 

ÅNo difference in distant mets or overall 

survival

ÅMany patients died of other causes



RT + Tam vs Tam Alone
(Hughes et al, San Antonio 2006)

ÅMedian follow-up 7.9 years

ÅLRR: 1 vs 7% (p<0.001)

ÅLR:  1% vs 6.3%

ÅNo difference in DM or BCSM

ÅMastectomy rate: 1% vs 3% (p=0.07)

ÅAll cause mortality 26%

ï6% from breast cancer



Canadian Trial ïTime to LR

8 ïyr LR: 17.6% vs 3.5%



Tamoxifen Alone after CS

ÅTamoxifen alone has its greatest appeal 

in older patients (>70) where competing 

risks of other illnesses can be substantial

ÅLess applicable in healthy older patients

with an anticipated long life expectancy 

ÅThe toxicity of Tamoxifen is non-trivial



Can Tamoxifen Substitute for RT?

ÅOf note, LR increases after 5 years 
among patients treated with Tam

ÅIn the Canadian Trial, LR with Tam is 
7.7% at 5 years, but 17.6% at 8 years

ÅRaises question whether Tam is 
merely delaying LR



Efforts to Alter Standard RT

ÅAccelerated whole breast RT

ÅEliminate the boost

ÅAccelerated partial breast irradiation



Hypofractionation

ÅFraction size greater than 180-200 

cGy/d

ÅPossibly increased tumor control

ïParticularly for classically radioresistant 

tumors (such as melanoma)

ÅLong-term side effects likely related to 

fraction size (and total dose)



? Accelerated Fractionation
(Whelan T, et al, JNCI 2002)

ÅN = 1234

ÅRandomization:

50.0 Gy in 25 fractions over 35 d  

vs

42.5 Gy in 16 fractions over 22 d 

ÅFraction size = 2.0 vs. 2.66 Gy/day

ÅAt med. FU 69 mos., no diff. in DFS or OS



Can WB RT be Given Faster?

(Whelan et al: San Antonio, 2007)

Å1234 patients randomized to:

ï50 Gy/2 Gy fx/35 days 
vs 

ï42.5 Gy/16 fx/22 days

ÅAll node negative

ÅLarge breasted women excluded



Accelerated Whole Breast RT

(Whelan et al: San Antonio, 2007)

ÅMedian follow-up: 140 months

Å10 year LR: 6.7% long vs 6.2% short

ÅNo difference at 5 or 10 years in 

excellent/good cosmetic outcome:

ï5- year: 79% long vs 78% short

ï10-year: 71% long vs 70% short



Which patients are most appropriate?

ÅCan we generalize these results to 

women who receive chemotherapy?

ïTam 41%; Chemo 11% 

ÅWhat are the long-term cardiac side-

effects of this regimen?

ïParticularly in women receiving 

chemotherapy

Å?Herceptin



Which patients are most appropriate?

ÅVery limited data in patients requiring a 

3rd/nodal field

ÅWhat is the appropriate lower age limit?

ïNeither arm received a lumpectomy site 

boost

ïGreater absolute benefit of the boost in 

younger patients



Accelerated Whole Breast RT:  

Conclusions

ÅReasonable option for women in whom 

we wouldnôt ordinarily use a boost 

ï?>60

ÅAvoid women who get chemotherapy

ÅAvoid women with left-sided tumors 

whose hearts canôt be eliminated from 

the RT field

ÅAvoid women who need nodal radiation



Other Experiences with 

Hypofractionation

Dose Technique Follow-

up

Results

Freedman, Fox 

Chase

n=75

Phase II

45 Gy +11/20 

fx

IMRT + electrons Not 

reported

Acceptable acute 

toxicity

UK START

N = 2236/2215

Phase III

50/25 vs

41.6/13 vs

39/13

Or

50/25vs40/15

Breast/Chest +/-

nodes (14% A; 7 

%B) +/- electron 

boost (61% A; 

43% B)

5.1 years 

(A), and 6.0 

years (B)

A: 4.1% (no diff); 

B: 2.8% (no diff 

between arms)  

Ash, Yorkshire  

n=334

Single arm

40/15 1-3 nodes; scv 

and axilla, same 

fractionation

7 years 6.6% LR



Use of a Lumpectomy Site Boost

ÅTypically consists of an extra 5 ï10 

fractions to the lumpectomy bed

ÅExternal beam radiation (photons or 

electrons)

ÅRationale:  highest cumulative dose to 

area of highest likelihood of residual 

microscopic disease



Can the Boost be Eliminated?

ÅMost LRs are in the involved 
quadrant and  can be reduced with 
minimal morbidity

ÅSome (e.g., NSABP) have argued      
against a boost arguing systemic 
patterns of failure
ïLess relevant position after Lancet 

Overview



Lyon: Boost vs No Boost
JCO 15 (3), 1997

ÅN=1024

ÅMedian follow-up 3.3 years

ÅPrimary <3 cm

ÅExcision + 50 Gy

ï10 Gy with electrons or no boost

ÅFive-year LR 3.6% vs 4.5% (p=0.04)

ÅHigher incidence of telangiectasias 

(12.4 vs 5.9)



Lyon: Limitations

ÅStill await long-term data

ÅNo data by margins or by age

ÅOnly 20% received chemotherapy, and 

30% hormonal therapy



EORTC Boost Trial

(Bartelink et al. NEJM 345: 1378, 2001)

Å5569 patients randomized to a 16 Gy 
boost or no boost after 50 Gy to WB

ÅThe boost reduced 5-year LR by 41% 
without altering the cosmetic result; 
absolute benefit only 2.5% at 5 yrs

ÅThis proportional reduction seen in 
all subsets



EORTC Boost Trial

ÅPatients in this trial were typically T1N-

with margins > 2 mm and local failure was

7.3% at 5 years in the no boost arm

ÅThe absolute benefit is 3% at 5 years

ÅSubset analysis showed smaller absolute

benefit in older patients



Updated Results
(Bartelink H, et al., JCO 2007)

ÅMedian follow-up:  10.8 yrs

ÅMedian age:  55

ÅSurvival at 10 yrs:  82% for both arms

Å10 yr local recurrence:

ïBoost:  6.2%

ïNo boost:  10.2%  (p < 0.0001)



Boost vs No Boost:  Results by Age
Bartelink, et al JCO, 25 (22); 2007: 3259-3265



EORTC Boost Trial

ÅResults demonstrate the boost is effective

in reducing local recurrence

ÅAbsolute difference greatest for young 

patients

ÅSome patients (?older with good features)

and their physicians may elect no boost



Omit the Boost?

ÅWould like to see data by margins

ÅWe tend to not omit the boost as it is 

well-tolerated  

ÅReasonable option in older women 

(?over 60) with good margins who will 

be receiving systemic therapy



Delineate  Lumpectomy Cavity
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