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Disclosure 

 I am an unpaid investigator with Hologic and a member 

of their Advisory Board. 

 I am a member of the Medical Advisory Board for 

DenseBreast-info.org, an education coalition. 

 

 I have been interpreting mammograms for 26 years. 

 

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

detect breast cancer on a mammogram and affects 

breast cancer risk. 

• Understand the pros and cons of adding other methods 

of screening for cancer for women with dense breasts. 

• Be aware that having dense breasts can change over a 

woman’s lifetime. 

• Know 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 
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How common are “dense breasts”? 

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

breasts  

Sprague, et al.  

2014 Journal of the 

National Cancer 

Institute 



• Volumetric or area computer measurements 

 

 

 

 

 

 

 

• Radiologist 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 & Women’s 

Hospital networks 

Sprague, Herschorn, Weaver, et 

al.  

2016 Annals of Internal Medicine 



• Inter-observer agreement 49% of time in BCSC. 

 

Density readings may change year to year 
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• 74% of women in their 40’s have dense breasts. 

 

• 36% of women in their 70’s have dense breasts. 

 

• Breast density varies over a woman’s lifetime. 

 

• Average decline in density over 10 years was 11% 

 

• Breast 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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2015 
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2007 

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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• Multiple studies show breast density is itself a risk factor 

for breast cancer. 

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

• But ED (10%) and EF (10%) of population. 

• Most women have SF or HD. 

• Comparing HD with SF: only 1.2 to 1.5x likelihood. 

• Comparing 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 

 
• 98% in women ≥ 50 with fatty breasts 

 

• 30-69% 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 unaware… 
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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! 

 

 

Nancy’s story 
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Dr. Nancy Cappello, PhD 
 



 

 

• Physician: “Nancy, you have dense breast tissue.” 

• Nancy: “What does that mean?”  

• Physician: “This makes it more difficult to detect 

cancer on mammography.” 

• Nancy: “You knew? Why didn’t I? 

 

• Why??! Why wasn’t I told? 

 

 

How did this happen? 
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• Went to radiologists, physicians 

• Went to CT legislature 

• Went to the public and women around the country and 

around the world! 

 

• Goal: Reduce the incidence of advanced 

breast cancer diagnosis for women with 

dense breasts! 

 

So Nancy became an activist 
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36 
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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 risk… 

It’s 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 



• False positive: A screening test that says you might be 

affected when in reality you are not 

• False negative: A screening test is normal but you really 

have the disease 

• Call back rate: the number of patients called back from a 

screening test: most will be false positives but some will 

be true positives 

• Cancer detection rate: the number of cancers detected 

per 1000 women screened 

Definitions 

43 



UVMHealth.org/MedCenter 
False positive 

Test says I have the 

disease but in reality I 

don’t have the disease 
 

False negative 

Test says I don’t have 

the disease but in 

reality I do 
 



Call back rate 

Cancer detection rate 



• 3D mammography (DBT, tomosynthesis) 

 

• Whole breast ultrasound 

– Handheld 

– Automated 

 

• -MRI 

• -Abbreviated MRI 

 

• Molecular imaging (BSGI, MBI) 

 

• Contrast enhanced mammography 
 

Available supplementary screening methods 
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Digital Breast Tomosynthesis  

(DBT)? 

• Tissue superimposition hides 

pathologies in 2D 

• Tissue superimposition mimics 

pathologies in 2D 

Courtesy Hologic, Inc. 



DBT Improves Visibility by Reducing Tissue 
Superimposition 

 

Courtesy Hologic, Inc 



• DBT increases cancer detection (10 - 40% increase in 

cancer detection!) 

 

• DBT decreases false positives (20 - 40% decrease in 

callback rate!) 

 

• Net 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 & Women’s Hospital 

• Overall 

– DBT had lower recall rate (8.7% vs. 10.4%) 

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

• For women with dense breasts 

– DBT had lower recall rate (10.3% vs. 12.6%) 

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

 

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

2016 Breast Cancer Research & Treatment 



• Yes for fatty breasts  

• Yes for scattered fibroglandular breasts  

• Yes, yes and yes for heterogeneously dense breasts  

 ! 

• Not significant for extremely dense breasts  

 

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 



 

51 year old with extremely dense breasts 
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2D 3D 

US 



• Increased detection and decreased false positives 

• Radiation dose no longer significantly increased if using 

synthetic 2D 

• Cost is still a factor for some 

 

DBT is the first step in screening dense breasts 
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Combined Screening With Ultrasound and Mammography 

vs. Mammography Alone in Women at Elevated Risk of 

Breast Cancer (ACRIN 6666 trial) 

• 2800 women; 4.2 cancers detected per 1000 high risk 
women.  

 

• US found some cancers not seen on mammo (mostly 
small invasive). 

 

• Higher biopsy rate than mammo. 

 

• Only 8.8% of biopsies prompted by US showed cancer 
(compared with 30% for mammo) 

 

Berg et al; JAMA. 2008;299(18):2151-2163  



• Performed by radiologist 

 

 

• Performed by sonographer 

Handheld US 
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Automated Breast UltraSound (ABUS) 
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• Exam is quicker for patient so more patients can be 

scanned per hour. 

 

• Exam is easier for sonographer. 

 

• Images more reproducible. 

 

• Any abnormality found at ABUS must come back and be 

verified and examined (and biopsied) with handheld. 

ABUS vs. Handheld US 
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Both handheld and ABUS 

• No radiation 

• No compression 

• No injection 

• Well tolerated 

• Reasonable cost 

• Many callbacks/false positives 

(but improves if not baseline study) 

• Almost all cancers detected are small 

invasive with negative nodes. 
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Images reproduced from DenseBreast-Info.org 

Courtesy  of Dr. Ellen Mendelson 



•     4.2 cancer/1000 by adding screening US 

 

•    additional 14.7 cancers/1000 by adding MRI 

 

 

Combined Screening With Ultrasound and 

Mammography vs. Mammography Alone in Women at 
Elevated Risk of Breast Cancer  
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Risk, not density is the most important determinant. 

Who should have screening MRI? 
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Lifetime risk of breast cancer > 20% based 

on family history 
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• Sensitivity of MRI is very high for detection of invasive 

cancer. 

 

• Higher false positive rate than mammography but lower 

than ultrasound. 

 

MRI as a high risk screening tool 
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46 year old with prior DCIS left breast 6 years ago 



46 year old with prior DCIS left breast 6 years ago 



• Improved detection of small high grade cancers 

 

• Additional cancer detection of 15.8/1000 

 

• Interval cancer rate 0% 

 

• Supplemental cancer detection not dependent on breast density 

MRI screening in women of average risk 
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Kuhl et al; Supplemental Breast MR Imaging Screening of Women with Average Risk of Breast Cancer ,  

Radiology, published ahead of print 



Abbreviated Breast Magnetic Resonance Imaging (MRI): First 

Postcontrast Subtracted Images and Maximum-Intensity Projection—A 

Novel Approach to Breast Cancer Screening With MRI 

69 

Christiane K. Kuhl et al. JCO 2014;32:2304-2310 

 

©2014 by American Society of Clinical Oncology 

 

18.2 cancers/1000 

 



Traditional breast MRI:  

– Time: 20-40 minutes 

– Cost: high ($$$$) 

– Interpretation time: high, > 2000 images 

– Ability to detect breast cancer: very high 

 

Abbreviated breast MRI:  

– Time: 5-10 minutes 

– Cost: lower, similar to US in some places ($$$) 

– Interpretation time: lower, hundreds, not thousands of images 

– Ability to detect breast cancer: very high 
 

 

 

Abbreviated MRI compared with traditional breast 

MRI 
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Both tests require gadolinium injection! 

 



• Inject radioisotope that is taken up by areas of high 

metabolism 

• Same isotope used for cardiac scanning 

 

Molecular breast imaging 
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Molecular breast imaging 

 

• Uses detectors similar to mammography. 

 

• No compression. Breast is immobilized. 

 

• Exam takes 40 minutes (10 minutes per view). 

 

• Radiation is to all parts of body; not just breasts. 

 

• Colon, lungs and bladder most sensitive organs. 

 

 

 



MBI advantages 

• Not impaired by breast density or presence of implants 
or free silicone. 

 

• High sensitivity for breast cancer. 

 

• Well tolerated. 

 

• Higher recall rate than mammography but lower than 
ultrasound or MRI.  

 

• Relatively less expensive (vs. MRI). 

 
 

 



Cancer 

detection rate: 

• 3.2/1000 

mammo. 

• 12/1000 

MBI. 

 

 

Molecular Breast Imaging at Reduced Radiation Dose for 
Supplemental Screening in Mammographically Dense Breasts 
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Rhodes et al, AJR 2015; 

204:241 

 



• Standard digital mammogram 

• Intravenous iodine contrast: reactions are rare 

• Images are subtracted 

• Radiation similar to mammography 

 

 

Contrast enhanced mammography 
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• Not yet FDA approved for screening 

• No current biopsy capability 

CESM 
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Not yet approved for screening 

No current biopsy method 
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Availability of each technology is 

variable 
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• There is no major medical society currently 

recommending additional screening. 

• Additional screening is costly and has potential for 

increased false positives (except for DBT). 

• The answer depends on personal goals and values! 

Should women with dense breasts have additional 

testing? 

78 

Population health Personalized medicine 
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Summary of 

cancer detection 

rates for common 

supplementary 

screening 

techniques 

DenseBreast-info.org  

(c) 2015-2017 DenseBreast-info, Inc. 
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How can patients afford this? 

Will it be covered by insurance? 

• NY (no deductible), CT, NJ, IL,IN, AR.  

• MRI screening generally covered when meet ACS 

criteria (applies to deductible). 

• Ultrasound screening generally covered (applies to 

deductible).  

• Medicare covers 3D mammography in all states. 

• Coverage of 3D by private insurance varies greatly. 
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Practical management tips: 

 



• Discussion of breast density is an opportunity to review 

your risk of getting breast cancer with your provider. 

 

• Knowing your risk can help sort out: 

– How likely it is that you may be diagnosed with cancer in the 

future 

– Whether you are willing to pursue additional testing 

– What kind of additional testing may be right for you 

– If you are high risk, you may benefit from genetic testing and/or 

chemoprevention 

Knowledge of risk is important!  
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http://www.cancer.gov/bcrisktool 



85 



86 



87 



• If you are extremely dense, you 
should strongly consider 
supplementing the 
mammogram, whether or not 
you have other risk factors. 

• If you have heterogeneously 
dense breasts, it’s a personal 
decision…  

• But if you have other risk factors 
(family history or have had 
cancer personally before), you 
should consider additional 
screening. 

 

It’s a choice.. 
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• If I decide to screen with ultrasound, do I need to do it 

every year? 

• Do I need to have mammography and ultrasound at the 

same time or can I space them out? 

• What if my insurance won’t cover it? 

• What if my mammogram report says I’m dense one year 

and not dense the next? 

 

 

FAQ’s 

89 



YES!: mammography still has a role in dense breasts 

“If my breasts are dense and I am choosing additional 

screening do I still need a mammogram?” 
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Resources for breast 

density information: 

 
There’s a lot out there! 
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• There are many helpful resources and websites if you would 
like to learn more information about breast density. We 
recommend the following: 

• What new breast density notification law means for VT 
women - WCAX 

• American College of Radiology - A short brochure with basic 
information. 

• Dense Breast-Info - The most comprehensive source of 
dense breast information for patients and providers. 

• Are you dense? - Additional resources. 

• Breast Density and Supplemental Screening PDF 
 

• The Mammo Press - a patient's guide to breast imaging and 
radiology 

 

Helpful Resources and Websites 
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http://densebreast-info.org/default.aspx
http://densebreast-info.org/default.aspx
http://www.areyoudense.org/
https://www.sbi-online.org/Portals/0/White Papers/Breast Density and Supplemental Screening_Sept 2016.pdf
http://www.themammopress.com/dense-breast-tissue-what-is-it-and-why-should-you-care/
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DenseBreast-info.org  

(c) 2015-2017 DenseBreast-info, Inc. 

 

http://knowyourrisk.gehealthcare.com/en
http://knowyourrisk.gehealthcare.com/en
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http://www.areyoudense.org/ 
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http://www.areyoudense.org/


Source: Cigna 

 

Compares various choices 

for supplemental screening 

 

Provides tools to help 

patients weigh their different 

priorities and preferences 

when making a decision 

about screening 

 

Breast Cancer Screening and Dense Breasts: What Are My Options? 

A Decision tool 
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• The great majority of women DO NOT get breast cancer! 

• Potential for a lot of additional testing for every additional 

cancer found 

Remember… 
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• High risk should have MRI regardless of breast density. 

 

• Breast density alone imparts some increased risk (1.5-2x RR). 

 

• (Otherwise) low risk with dense breasts should have 3D mammogram 
if available. 

 

• 3D may be enough for some who are not tolerant of potential for 
increased testing.  

 

• For heterogeneously dense (+/- other risk factors) consider 
supplementary screening. It should be a patient choice based on 
values. 

 

• Extremely dense at higher risk than heterogeneously dense. 

• In my opinion, extremely dense deserve additional screening beyond 
mammography. 
 
 

Take home points: 
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• Patient priorities (and risk) should drive decisions. 

 

• Further research is needed. 

 

We don’t have all the answers 
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Your breast density and family history are risk factors that you can’t control. 

But here are some risk factors that you can control. 

 

 

Keep a healthy weight 

Get regular exercise 

Minimize alcohol consumption 

Don’t smoke. 
 



 

Density notification letters are not understood by many patients 
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Density Consultation Clinic in Breast Imaging 
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Please get screened whether or not your breasts are 

dense! 

Annual screening mammography saves lives! 
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mammoinfo@uvmhealth.org 

 

sally.herschorn@uvmhealth.org 

 

    @SHerschorn 

 

 

 

 

Thank you! 
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