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Disclosure 

Á I am an unpaid investigator with Hologic and a member 

of their Advisory Board. 

Á I am a member of the Medical Advisory Board for 

DenseBreast-info.org, an education coalition. 

 

Á I have been interpreting mammograms for 26 years. 

 

Á I believe in the value of  screening in saving lives. 
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ÅUnderstand how breast density affects the ability to 

detect breast cancer on a mammogram and affects 

breast cancer risk. 

ÅUnderstand the pros and cons of adding other methods 

of screening for cancer for women with dense breasts. 

ÅBe aware that having dense breasts can change over a 

womanôs lifetime. 

ÅKnow where to find resources to get reliable information 

about breast density. 

 

 

 

Objective: Empower you with knowledge to be 

proactive and make decisions about your health care 
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Mammography screening saves lives 

SEER data: 

www.cdc.gov/nchs 
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What is density? 
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The relative amounts 

and distribution of 

fatty to non-fatty 

tissue determines 

breast density. 
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Breast density is an individual 

characteristic 



Almost entirely fatty Scattered fibroglandular 

Heterogeneously dense Extremely dense 

Density is unique to 
mammography 
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level I (A)    level II (B)    level III (C)   level IV (D) 

Non-dense Dense 



10 



How common are ñdense breastsò? 

About 40% of screened women aged 40-74 have dense 

breasts  

Sprague, et al.  

2014 Journal of the 

National Cancer 

Institute 



ÅVolumetric or area computer measurements 

 

 

 

 

 

 

 

ÅRadiologist assessment 

 

 

How do we measure breast density? 
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Breast density assessment is subjective! 
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ED 
 

HD 
 

SF 
 

EF 
 



How much variability is there in how radiologists classify breast 

density? 

Data from 83 

radiologists from 

Vermont, University of 

Pennsylvania, 

Dartmouth-Hitchcock, 

Brigham & Womenôs 

Hospital networks 

Sprague, Herschorn, Weaver, et 

al.  

2016 Annals of Internal Medicine 



ÅInter-observer agreement 49% of time in BCSC. 

 

Density readings may change year to year 
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Å74% of women in their 40ôs have dense breasts. 

 

Å36% of women in their 70ôs have dense breasts. 

 

ÅBreast density varies over a womanôs lifetime. 

 

ÅAverage decline in density over 10 years was 11% 

 

ÅBreast density varies with amount of fat. 

Density distribution is different at different ages 

and body weights 
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Mariëtte Lokate et al. Am. J. Epidemiol. 2013;178:101-109 
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2003 

2003 
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Masking effect 

Having dense breasts is the #1 

cause of a missed cancer 

diagnosis on mammography. 

 
 





Masking effect 



47 year old, screening 
2010 

48 year old, new palp lump 
2011 (interval cancer) 



Which women with dense breasts are at highest risk 

for a false negative screen? 

Kerlikowske, Sprague, et al.  

2015 Annals of Internal Medicine 
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Density and Risk of Breast Cancer 
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ÅMultiple studies show breast density is itself a risk factor 

for breast cancer. 

ÅED breasts 3-4x likelihood of cancer compared with EF. 

ÅBut ED (10%) and EF (10%) of population. 

ÅMost women have SF or HD. 

ÅComparing HD with SF: only 1.2 to 1.5x likelihood. 

ÅComparing ED with SF, 2.1 to 2.3x likelihood. 

 

 

Increased risk 
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Breast density and breast cancer risk, a practical review; Wang et al, Mayo Clinic Proceedings, 2014  
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Population-Attributable Risk 

Proportion of Clinical Risk Factors 

for Breast Cancer. 

Engmann,Sprague et al, JAMA 

Oncol. Published online February 02, 

2017.  

Reprinted from DenseBreast-Info.org 

Putting risk into perspective 



 
Mammographic Sensitivity 

 
Å98% in women Ó 50 with fatty breasts 

 

Å30-69% sensitivity in women with dense breasts, particularly 
low if < 50 or at increased risk 

 

            

 

 

Kerlikowske et al JAMA 1996;276:33-38 
Kolb et al Radiology 2002;225:165-175 

Mandelson et al JNCI 2000;92:1081-1087 



BI-RADS 
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Yet patients were largely unawareé 
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Breast density legislation: 

 

 

Legal requirement for radiologists to 

directly inform women about breast density 
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The History of Breast Density Reporting 

Legislation: 

 

 

A story of patient engagement and 

activism 



Had no relatives with breast cancer, ate healthy, exercised, 

did monthly self exams 

Went for yearly checkups and yearly mammograms 

Nancy felt a lump weeks after a normal mammogram and 

was diagnosed with stage IIIC breast cancer with 13 lymph 

nodes! 

 

 

Nancyôs story 
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Dr. Nancy Cappello, PhD 
 



 

 

ÅPhysician: ñNancy, you have dense breast tissue.ò 

ÅNancy: ñWhat does that mean?ò  

ÅPhysician: ñThis makes it more difficult to detect 

cancer on mammography.ò 

ÅNancy: ñYou knew? Why didnôt I? 

 

ÅWhy??! Why wasnôt I told? 

 

 

How did this happen? 
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ÅWent to radiologists, physicians 

ÅWent to CT legislature 

ÅWent to the public and women around the country and 

around the world! 

 

ÅGoal: Reduce the incidence of advanced 

breast cancer diagnosis for women with 

dense breasts! 

 

So Nancy became an activist 
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Every day, there are women are being diagnosed with 

an advanced breast cancer after finding a lump; often 

soon after a normal mammogram. 

 

 

Mammography is not a perfect test! 
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The heart and science of medicine. 

UVMHealth.org/MedCenter 

Given the masking effect and 

increased riské 

Itôs clear that mammography is not 

performing well for women with dense 

breasts. 

Should women with dense breasts have 

something else besides mammograms? 
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How can we improve cancer 

detection? 



UVMHealth.org/MedCenter 
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A perfect diagnostic test identifies the 
affected individuals only  

Affected 

Non-affected 
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In reality, tests are not perfect  

Affected 

Non-affected 



ÅFalse positive: A screening test that says you might be 

affected when in reality you are not 

ÅFalse negative: A screening test is normal but you really 

have the disease 

ÅCall back rate: the number of patients called back from a 

screening test: most will be false positives but some will 

be true positives 

ÅCancer detection rate: the number of cancers detected 

per 1000 women screened 

Definitions 
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UVMHealth.org/MedCenter 
False positive 

Test says I have the 

disease but in reality I 

donôt have the disease 
 

False negative 

Test says I donôt have 

the disease but in 

reality I do 
 



Call back rate 

Cancer detection rate 



Å3D mammography (DBT, tomosynthesis) 

 

ÅWhole breast ultrasound 

ïHandheld 

ïAutomated 

 

Å -MRI 

Å -Abbreviated MRI 

 

ÅMolecular imaging (BSGI, MBI) 

 

ÅContrast enhanced mammography 
 

Available supplementary screening methods 
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Digital Breast Tomosynthesis  

(DBT)? 

ÅTissue superimposition hides 

pathologies in 2D 

ÅTissue superimposition mimics 

pathologies in 2D 

Courtesy Hologic, Inc. 



DBT Improves Visibility by Reducing Tissue 
Superimposition 

 

Courtesy Hologic, Inc 



ÅDBT increases cancer detection (10 - 40% increase in 

cancer detection!) 

 

ÅDBT decreases false positives (20 - 40% decrease in 

callback rate!) 

 

ÅNet result: more cancers detected with fewer false 

positives! 

 

 

DBT 
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Does tomosynthesis improve screening 

performance? 

UVM in collaboration with Dartmouth, University of 

Pennsylvania, and Brigham & Womenôs Hospital 

ÅOverall 

ïDBT had lower recall rate (8.7% vs. 10.4%) 

ïDBT had increased cancer detection rate (5.9 vs. 4.4 per 1000) 

ÅFor women with dense breasts 

ïDBT had lower recall rate (10.3% vs. 12.6%) 

ïDBT had increased cancer detection rate (6.8 vs. 4.7 per 1000) 

 

Conant, Beaber, Sprague, Herschorn, Weaver, et al.  

2016 Breast Cancer Research & Treatment 



ÅYes for fatty breasts J 

ÅYes for scattered fibroglandular breasts J 

ÅYes, yes and yes for heterogeneously dense breasts J 

J J! 

ÅNot significant for extremely dense breasts L 

 

But DBT still improves recall rate in extremely dense breasts 

Is the increase in cancer detection significant 

across all breast densities? 

51 

Breast Cancer Screening Using Tomosynthesis and Digital Mammography in Dense and Nondense 

Breasts Rafferty et al; JAMA. 2016;315(16):1784-1786 

 



 

60 year old with non-dense breasts 
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2D 
3D 

3D zoom 

US 

2D zoom 


