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Smart Breast Screening ?Smart Breast Screening ?

•• 1 in 8 women in the will get breast cancer1 in 8 women in the will get breast cancer
•• 8 in 9 will not8 in 9 will not
•• 55% of breast cancers are not screen detected55% of breast cancers are not screen detected
•• One breast cancer death prevented for every One breast cancer death prevented for every 

eight breast cancers detected by screeningeight breast cancers detected by screening
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eight breast cancers detected by screeningeight breast cancers detected by screening
•• One breast cancer overOne breast cancer over--diagnosed for each diagnosed for each 

breast cancer death preventedbreast cancer death prevented

•• Can we target screening at those most at risk?Can we target screening at those most at risk?
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Improving Breast ScreeningImproving Breast Screening

•• ACBCS ACBCS –– higher risk subgrouphigher risk subgroup

•• To advise the DH on what additional To advise the DH on what additional 
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•• To advise the DH on what additional To advise the DH on what additional 
screening to adopt for increased risk screening to adopt for increased risk 
groupsgroups



Improving Breast ScreeningImproving Breast Screening
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Improving Breast ScreeningImproving Breast Screening

•• Assess ALL factors that increase riskAssess ALL factors that increase risk

•• Define a risk level above which breast Define a risk level above which breast 
screening can be expected to screening can be expected to 
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screening can be expected to screening can be expected to 
significantly reduce mortality and be significantly reduce mortality and be 
cost effectivecost effective

•• Apply the same screening strategies to Apply the same screening strategies to 
ALL women with the same riskALL women with the same risk



Improving Breast ScreeningImproving Breast Screening
•• Assess all factors that increase risk:Assess all factors that increase risk:

––Family HistoryFamily History
––Mantle radiotherapyMantle radiotherapy
––HRT and OCPHRT and OCP
––Breast DensityBreast Density
––ParityParity
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––ParityParity
––Age at menopauseAge at menopause
––AlcoholAlcohol
––ObesityObesity
––Pathological risk factorsPathological risk factors
––Previous breast cancerPrevious breast cancer
––MammographyMammography



Percentage of All Female Deaths Attributable to Breast Cancer in Percentage of All Female Deaths Attributable to Breast Cancer in 
England and Wales in 2005 England and Wales in 2005 

(Office of National Statistics 2006. ISBN (10) 1(Office of National Statistics 2006. ISBN (10) 1--8577485774--644644--4)4)
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Improving Breast ScreeningImproving Breast Screening

•• Define a risk level above which breast Define a risk level above which breast 
screening can be expected to significantly screening can be expected to significantly 
reduce mortality and be cost effective:reduce mortality and be cost effective:
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•• Three levels Three levels –– normal, moderate and highnormal, moderate and high



Age group 40Age group 40Age group 40Age group 40

RR
<0.8

RR
0.8.-1.2

RR
1.2-1.9

RR
1.9-3.6

RR
>3.6

Risk over 10 yrs 
(%)

1.0 1.5 2.2 3.6 6.2
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% of population 48.1 28.3 19.8 3.8 0.1

% of cancers 33.8 28.2 28.5 9.2 0.3

90 % of breast cancer in women under 50 occur in 
women at RR less than 2
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20%,20%,35% 25%,25%,25% 35%,35%,35% 45%,45%,45%



RR > 3 looks RR > 3 looks 
like a like a 
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like a like a 
reasonable reasonable 
threshold threshold 
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Carry on with 18 month Carry on with 18 month 
interval after age 50interval after age 50
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20%,20%,35% 25%,25%,25% 35%,35%,35% 45%,45%,45%



Improving Breast ScreeningImproving Breast Screening

•• Assess all factors that increase riskAssess all factors that increase risk

•• Define a risk level above which breast Define a risk level above which breast 
screening can be expected to screening can be expected to 
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screening can be expected to screening can be expected to 
significantly reduce mortality and be significantly reduce mortality and be 
cost effectivecost effective

•• Apply the same screening strategies to Apply the same screening strategies to 
all women with the same riskall women with the same risk



Improving Breast ScreeningImproving Breast Screening
•• Apply the same screening strategies to Apply the same screening strategies to 

all women with the same risk:all women with the same risk:
––Normal risk 3 yearly 50 Normal risk 3 yearly 50 –– 70 (7 screens)70 (7 screens)
––Moderate risk digital mammography only Moderate risk digital mammography only 

from age 40 from age 40 –– 70 every 18 months (20 screens)70 every 18 months (20 screens)
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––High risk group High risk group –– annual MRI only before 40 annual MRI only before 40 
then add mammography to age 70then add mammography to age 70

––PostPost--treatment treatment -- stay on the same screening stay on the same screening 
strategystrategy

––Post Rx risk stratified into the same three Post Rx risk stratified into the same three 
risk groupsrisk groups



© Dr Robin Wilson, 2012
The Royal Marsden



Premalignant breast diseasePremalignant breast diseasePremalignant breast diseasePremalignant breast disease

•• Atypical ductal hyperplasiaAtypical ductal hyperplasia

•• Atypical lobular hyperplasia Atypical lobular hyperplasia 

•• Atypical ductal hyperplasiaAtypical ductal hyperplasia

•• Atypical lobular hyperplasia Atypical lobular hyperplasia 
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•• Lobular carcinoma in situLobular carcinoma in situ

All confer an RR of 4 and more All confer an RR of 4 and more 

•• Lobular carcinoma in situLobular carcinoma in situ

All confer an RR of 4 and more All confer an RR of 4 and more 



PostPost--treatment breast cancertreatment breast cancer

•• Most women who have had invasive breast Most women who have had invasive breast 
cancer have a RR of 4 and more for developing cancer have a RR of 4 and more for developing 
another breast canceranother breast cancer
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•• UK HTA mammography surveillance assessment UK HTA mammography surveillance assessment 
shows mortality benefit for detecting recurrence shows mortality benefit for detecting recurrence 
and second cancer (Gilbert et al. 2011) and second cancer (Gilbert et al. 2011) 



Higher Risk Breast ScreeningHigher Risk Breast Screening
These data suggest:These data suggest:

•• Most breast cancer does not occur in women that Most breast cancer does not occur in women that 
are at ‘increased risk’are at ‘increased risk’

•• Much of the benefit from screening those at Much of the benefit from screening those at 
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•• Much of the benefit from screening those at Much of the benefit from screening those at 
increased risk occurs after the age of 50increased risk occurs after the age of 50

•• But:But:

•• Screening younger women confers greater life Screening younger women confers greater life 
years gainedyears gained



Higher Risk Breast ScreeningHigher Risk Breast Screening

These data suggest:These data suggest:

•• Very high risk groups can be offered MRI from Very high risk groups can be offered MRI from 
age 30age 30

•• All higher risk women must be told that there is All higher risk women must be told that there is 
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•• All higher risk women must be told that there is All higher risk women must be told that there is 
only theoretical mortality benefit for screeningonly theoretical mortality benefit for screening

•• There is no evidence as yet from randomised trials There is no evidence as yet from randomised trials 
that screening reduces mortality in these womenthat screening reduces mortality in these women

•• MRI screening = high false positivesMRI screening = high false positives



Improving Breast ScreeningImproving Breast Screening

•• Much more mammographyMuch more mammography

What does this all mean ?What does this all mean ?
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•• Much more MRIMuch more MRI

•• More false positivesMore false positives

•• More overMore over--diagnosis ?diagnosis ?
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Improving Breast ScreeningImproving Breast Screening

•• Breast density is an independent  risk Breast density is an independent  risk 
factor for breast cancerfactor for breast cancer

What about breast density?What about breast density?
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•• Mammography is much less effective in Mammography is much less effective in 
the dense breastthe dense breast
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Ultrasound Ultrasound 

andand
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andand

ScreeningScreening



G Rizzatto G Rizzatto -- EBCC5EBCC5
Summary of US Detection StudiesSummary of US Detection Studies

Average Risk WomenAverage Risk Women

InvestigatorInvestigator Cancer detectedCancer detected

Gordon and Goldenberg 1995Gordon and Goldenberg 1995 44/12706  (0.35)44/12706  (0.35)

Buchberger et al 2000Buchberger et al 2000 32/ 8103  (0.39)32/ 8103  (0.39)
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Kaplan et al 2001Kaplan et al 2001 6/1862  (0.32)6/1862  (0.32)

Kolb et al 2002Kolb et al 2002 37/13547  (0.27)37/13547  (0.27)

Rizzatto et al 2002Rizzatto et al 2002 8/2500 (0.32)8/2500 (0.32)

Crystal et al 2003Crystal et al 2003 7/1517  (0.46)7/1517  (0.46)

LeConte et al 2003LeConte et al 2003 16/4236  (0.38)16/4236  (0.38)

TotalTotal 154/44471 (0.34)154/44471 (0.34)



Mammography and Ultrasound:Mammography and Ultrasound:
comparative sensitivitycomparative sensitivity
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Berg et al Radiology 2004;233:830Berg et al Radiology 2004;233:830--849849



Comparison of the performance of screening mammography, physical Comparison of the performance of screening mammography, physical 
examination, and breast US and evaluation of factors that influence examination, and breast US and evaluation of factors that influence 

them: an analysis of 27,825 patient evaluationsthem: an analysis of 27,825 patient evaluations
Kolb TM, Lichy J, Newhouse JH.  Radiology 2002; 225: 165Kolb TM, Lichy J, Newhouse JH.  Radiology 2002; 225: 165--175175

•• 11,130 women and 27,825 screening events 11,130 women and 27,825 screening events 
(mammography and physical examination)(mammography and physical examination)
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(mammography and physical examination)(mammography and physical examination)
•• 13,547 ultrasounds in 5,418 women with dense 13,547 ultrasounds in 5,418 women with dense 

breastsbreasts
•• 246 cancers in 221 women246 cancers in 221 women
•• Ultrasound increased the diagnosis of nonUltrasound increased the diagnosis of non--

palpable breast cancer by 42% (30 of 71 cases)palpable breast cancer by 42% (30 of 71 cases)



Comparison of the performance of screening mammography, physical Comparison of the performance of screening mammography, physical 
examination, and breast US and evaluation of factors that influence examination, and breast US and evaluation of factors that influence 

them: an analysis of 27,825 patient evaluationsthem: an analysis of 27,825 patient evaluations
Kolb TM, Lichy J, Newhouse JH.  Radiology 2002; 225: 165Kolb TM, Lichy J, Newhouse JH.  Radiology 2002; 225: 165--175175

SensitivitySensitivity SpecificitySpecificity NPVNPV PPVPPV AccuracyAccuracy
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MammographyMammography 77.677.6 98.898.8 99.899.8 35.835.8 98.698.6

ExaminationExamination 27.627.6 99.499.4 99.499.4 28.928.9 98.898.8

UltrasoundUltrasound 75.375.3 96.896.8 99.799.7 20.520.5 96.696.6



Rizzatto EBCC5: US and ScreeningRizzatto EBCC5: US and Screening
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ACRIN 6666ACRIN 6666

Screening Breast US in HighScreening Breast US in High--Risk WomenRisk Women

AimAim

•• Diagnostic yield of screening mammography + US compared to Diagnostic yield of screening mammography + US compared to 
mammography alonemammography alone
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Berg WA et al. ACRIN 6666”, JAMA 2008; 299:2151Berg WA et al. ACRIN 6666”, JAMA 2008; 299:2151--21632163

•• Independently read and blindedIndependently read and blinded

ResultsResults

•• Adding ultrasound to mammography will add an additional 1.1 to 7.2 Adding ultrasound to mammography will add an additional 1.1 to 7.2 
cancers detected per 1000 higher risk women but will also substantially cancers detected per 1000 higher risk women but will also substantially 
increase the risk of false positive resultsincrease the risk of false positive results



G Rizzatto G Rizzatto -- EBCC5EBCC5

US Screening: interventional proceduresUS Screening: interventional procedures

AuthorAuthor ExamsExams BiopsiesBiopsies CancerCancer

GordonGordon 12,70612,706 279 (2.2)279 (2.2) 44 (16)44 (16)
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BuchbergerBuchberger 8,1038,103 362 (4.5)362 (4.5) 32 (8.8)32 (8.8)

KaplanKaplan 1,8621,862 102 (5.5)102 (5.5) 6  (6.6)6  (6.6)

KolbKolb 13,54713,547 358 (2.6)358 (2.6) 37 (10)37 (10)

CrystalCrystal 1,5171,517 38 (2.5)38 (2.5) 7  (18)7  (18)

OverallOverall 37,73537,735 1139 (3.0)1139 (3.0) 126 (11.1)126 (11.1)



• Dutch study (Kriege et al, NEJM 2004)

• Canadian study (Warner et al, JAMA 2004)

• MARIBS trial, UK (Leach et al, Lancet 2005)

• Bonn study (Kuhl et al, JCO 2005)

C Kuhl C Kuhl -- EBCC5EBCC5
Major Prospective Trials for MRI Surveillance of Women at High Genetic RiskMajor Prospective Trials for MRI Surveillance of Women at High Genetic Risk
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• Bonn study (Kuhl et al, JCO 2005)



Diagnostic Performance of Digital versus Film 
Mammography for Breast-Cancer Screening
Etta D. Pisano, M.D., Constantine Gatsonis, Ph.D., Edward Hendrick, Ph.D., 
Martin Yaffe, Ph.D., Janet K. Baum, M.D., Suddhasatta Acharyya, Ph.D., Emily 
F. Conant, M.D., Laurie L. Fajardo, M.D., Lawrence Bassett, M.D., Carl D'Orsi, 
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F. Conant, M.D., Laurie L. Fajardo, M.D., Lawrence Bassett, M.D., Carl D'Orsi, 
M.D., Roberta Jong, M.D., Murray Rebner, M.D., for the Digital Mammographic 
Imaging Screening Trial (DMIST) Investigators Group

NEJM October 2005; 353 (17) :1773-1783



DMIST Study DMIST Study -- 49,528 asymptomatic women49,528 asymptomatic women

•• FFDM FFDM no betterno better than conventional mammography than conventional mammography for for 
the nonthe non--dense breastdense breast(p = 0.18)(p = 0.18)

•• FFDM FFDM significantly more accurate in women under 50significantly more accurate in women under 50
(p = 0.002)(p = 0.002)
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NEJM October 2005; 353 (17) :1773NEJM October 2005; 353 (17) :1773--17831783

(p = 0.002)(p = 0.002)
•• FFDM FFDM more accurate for the heterogenously dense and more accurate for the heterogenously dense and 

very dense breast at all agesvery dense breast at all ages(p = 0.003)(p = 0.003)
•• FFDM FFDM more accurate for premore accurate for pre-- and perimenopausal and perimenopausal 

womenwomen(p = 0.002)(p = 0.002)
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G. Rizzatto G. Rizzatto -- EBCC5 EBCC5 
Ultrasound screening of the dense breastUltrasound screening of the dense breast
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42% reduction in 2nd look ultrasound examinations42% reduction in 2nd look ultrasound examinations



Ultrasound

Surface
Probe

(Compression)

ELASTOGRAPHYELASTOGRAPHY
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Hard Tissue
(Hard to strain)

Soft Tissue
(Easy to strain)



ELASTOGRAPHYELASTOGRAPHY
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ELASTOGRAPHYELASTOGRAPHY
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Volumetric Ultrasound 

Data Set

G.Rizzatto 

Self extraction



Screening strategy for the futureScreening strategy for the future

•• Mammography supplemented by targeted Mammography supplemented by targeted 
ultrasound of those with dense breastsultrasound of those with dense breasts
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•• MR for high riskMR for high risk

•• New ultrasound technology suggests an New ultrasound technology suggests an 
increasing role for US in screeningincreasing role for US in screening



Higher Risk Breast ScreeningHigher Risk Breast Screening
•• Most breast cancer does not occur in those that Most breast cancer does not occur in those that 

are at increased riskare at increased risk

•• Much of the benefit for screening those at Much of the benefit for screening those at 
increased risk occurs after the age of 50increased risk occurs after the age of 50

•• Most breast cancer does not occur in those that Most breast cancer does not occur in those that 
are at increased riskare at increased risk

•• Much of the benefit for screening those at Much of the benefit for screening those at 
increased risk occurs after the age of 50increased risk occurs after the age of 50
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•• Both MRI and ultrasound may have a role in Both MRI and ultrasound may have a role in 
screening but as yet there is no proven mortality screening but as yet there is no proven mortality 
benefitbenefit

•• Screening younger women does confer greater Screening younger women does confer greater 
life years gainedlife years gained

•• Both MRI and ultrasound may have a role in Both MRI and ultrasound may have a role in 
screening but as yet there is no proven mortality screening but as yet there is no proven mortality 
benefitbenefit

•• Screening younger women does confer greater Screening younger women does confer greater 
life years gainedlife years gained


