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Objectives

1. Review current scope of breast cancer

2. Breast cancer screening recommendations
• Discuss conflicting recommendations
• Average risk women
• High risk women

3. Supplemental screening modality: Fast MRI



Current Scope of Breast Cancer

• 1 in 8 women will develop breast cancer
• Average lifetime risk 12.4%

• 2018 → 266,120 women diagnosed with breast cancer (#1 – 30%)
• 63,960 cases of DCIS

→ 40,920 deaths (2nd leading cause of cancer death in women)
- leading cause of cancer death in women ages 20 – 59 yr

Cancer Statistics, 2018.  CA Cancer J Clin 2018; 68: 7-30. 



Current Scope of Breast Cancer

• Exact cause is not fully understood
• Acquired gene mutations account for majority of cases
• Inherited gene mutations account for a small portion (5-10%)
• Likely environmental causes

• Several known risk factors for breast cancer 
• many women with multiple risk factors never develop breast 

cancer 
• many women without risk factors do develop breast cancer



Incidence
• Invasive breast cancer incidence 

increased ~1-2% every year from 1940 
– 1980.

• Large increase in 1980’s – result of 
increase in screen detected cancers 
(DCIS).

• The institution of widespread 
screening mammography in the US 
caused a change in national statistics.

Cancer Statistics, 2018.  CA Cancer J Clin 2018; 68: 7-30. 



Mortality

• Unchanged death rate from 1940 – 1990.
• Steadily declined by at least 38% through 2014.
• Mammography largely responsible for this drop

Cancer Statistics, 2018.  CA Cancer J Clin 2018; 68: 7-30. 



Five-Year Relative Survival Rates by 
Race and Stage at Diagnosis, United 
States, 2007 to 2013.

•Prognosis is related to extent of 
disease

Cancer Statistics, 2018.  CA Cancer J Clin 2018; 68: 7-30. 



Stage Distribution by Race, 
United States, 2007 to 2013.

Cancer Statistics, 2018.  CA Cancer J Clin 2018; 68: 7-30. 



Early detection saves lives!



Current Breast Screening Recommendations

Mammography is the only screening exam proven to reduce 
breast cancer mortality



• Norwegian Breast Cancer Screening Program (NBCSP) is administered 
by the Cancer Registry of Norway
• Targets women ages 50-69yr old

• Each woman in the target group received a personal letter inviting 
her to undergo a 2D screening mammogram every other year.

• Cancer reporting is mandatory by law in Norway

• Database is 99% complete for solid tumors

“ Breast Cancer Mortality in Participant of the Norwegian 
Breast Cancer Screening Program ”

Solveig Hofvind, PhD, Giske Ursin, MD, PhD, Steinar Tretli, PhD, Sofie Sebuedegard, BSc, and 
Bjorn Meller, PhD.  Cancer Sept 1, 2013.



• Women were defined as screened or unscreened based on the date 
of their first attendance in the program.

• 699,628 women ages 50-69 without dx of breast cancer were invited 
into a screening program between 1996-2009.

“ Breast Cancer Mortality in Participant of the Norwegian 
Breast Cancer Screening Program ”

Solveig Hofvind, PhD, Giske Ursin, MD, PhD, Steinar Tretli, PhD, Sofie Sebuedegard, BSc, and 
Bjorn Meller, PhD.  Cancer Sept 1, 2013.



• Crude breast cancer mortality rate:
• Screened group – 20.7 / 100,000
• Unscreened group – 39.7 / 100,000

• The difference in crude mortality rate increased with time and 
reached a statistically significant difference after 2 years

“ Breast Cancer Mortality in Participant of the Norwegian 
Breast Cancer Screening Program ”

Solveig Hofvind, PhD, Giske Ursin, MD, PhD, Steinar Tretli, PhD, Sofie Sebuedegard, BSc, and 
Bjorn Meller, PhD.  Cancer Sept 1, 2013.



•Adjusted for calendar period, attained age, years after 
inclusion in the cohort and self-selection bias

•15 years after the start of the program

•Mortality reduction associated with patients screened was                    

“ Breast Cancer Mortality in Participant of the Norwegian 
Breast Cancer Screening Program ”

Solveig Hofvind, PhD, Giske Ursin, MD, PhD, Steinar Tretli, PhD, Sofie Sebuedegard, BSc, and 
Bjorn Meller, PhD.  Cancer Sept 1, 2013.

43%



Breast Cancer Screening Guidelines

• Several different groups with varying screening 
recommendations

• United States Preventative Services Task Force - USPSTF

• American Cancer Society - ACS

• American College of Radiology - ACR

• Which guidelines should we follow??



United States Preventative Services Task Force
2009 



United States Preventative Services Task Force
Update 1/2016 

Breast Cancer: Screening. U.S. Preventive Services Task Force. May 2019.
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United States Preventative Services Task Force 

Breast Cancer: Screening. U.S. Preventive Services Task Force. May 2019.

Update 1/2016



United States Preventative Services Task Force 
Update 1/2016
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United States Preventative Services Task Force 
Update 1/2016

Breast Cancer: Screening. U.S. Preventive Services Task Force. May 2019.



United States Preventative Services Task Force, 1/2016

• Federally funded committee that does not include a radiologist, 
oncologist, breast surgeon or any breast cancer specialist.

• Cost-cutting measure

Breast Cancer: Screening. U.S. Preventive Services Task Force. May 2019.



USPSTF



JAMA October 20, 2015 Volume 314, Number 15



JAMA October 20, 2015 Volume 314, Number 15



JAMA October 20, 2015 Volume 314, Number 15



JAMA October 20, 2015 Volume 314, Number 15



JAMA October 20, 2015 Volume 314, Number 15

“These recommendations are made with the intent of maximizing 
reductions in breast cancer mortality while being attentive to the need 
to minimize harms associated with screening.”

• Harms include false-positive results causing potential psychological 
trauma, unnecessary follow-up and treatments



ACS



? Women aged 40-49 ?



• Set out to determine cause of death and history of mammography in women 
who died following a diagnosis of breast cancer

• 7301 pts, followed over 10 years (1990-1999) – MGH/Harvard

• Deaths not from breast cancer were documented if the patient never had a 
recurrence or metastasis.



• 1705 confirmed deaths overall; 681 (40%) from breast ca 

• 71% deaths from breast ca in unscreened women

• 395 women who died of breast cancer never had a mammogram before dx

• Median age at dx for fatal CA = 49yr

• Of all breast cancer deaths, 13% occurred >70 and 50% occurred < 50yr

• 31% occurred 40-49yr



• At all age decades, the 
predominance of women who died 
from breast cancer were unscreened 
at the time of diagnosis (light blue).

Cancer 2014 Sep 15;120(18):2839-46



• Women who died 
of breast cancer 
(orange/red) were 
diagnosed at a 
median age of 49.

• Women who died 
of other causes 
(blue/green) were 
diagnosed at a 
median age of 72.

Cancer 2014 Sep 15;120(18):2839-46



• Conclusions:

• Majority of deaths from breast cancer now occur in the minority of women not 
regularly screened

• Annual screening increases likelihood of detecting nonpalpable cancers

• among the patients who died of breast cancer, 80.6% presented with 
palpable or symptomatic breast cancers



American College of Radiology
ACR

Average Risk



• Annual screening mammography starting at age 40.
• maximizing proven benefits including a substantial reduction in breast 
cancer mortality



Benefits



ACR



ACR

ACS



ACR

ACS

USPSTF



ACR

ACS

USPSTF



Benefits:
- The number of interval cancers increases markedly with biennial 

screening
- Twice the # of interval cancers in the 2nd yr vs the 1st

- Interval cancers carry a worse prognosis and more advanced 
stage at diagnosis



Risks



ACR

ACS

USPSTF



Risks:
- On average, a woman undergoing annual screening 40-49yr will 

experience a recall once every 12 years
- Recommendation for biopsy occurs for <2% of screened women

- Recalls and negative biopsies can cause short term anxiety
- No long-term health effects



Risks:
- Overdiagnosis: the detection of a cancer at screening that would 

not have become clinically evident in a woman’s lifetime absent 
screening
- Estimated to be <10%
- ACR considers proven screening benefits to greatly outweigh 

this risk



Take Home Points:
• Start annual mammography at age 40

• Age to stop screening is based on health status
- Tailored to life expectancy, comorbidities and intention to seek 

treatment if a cancer is detected

• Overdiagnosis should not be a factor in deciding when to start 
screening or what screening interval to choose
- It will exist regardless



American College of Radiology
ACR

High Risk



• Women with risk factors placing them at high risk for breast cancer need 
consideration for earlier and/or more intensive screening



RISK FACTORS

• Known genetic predisposition (5-10%)

• Strong family history

• History of chest or mantle XRT

• Personal history of breast cancer

• Atypical hyperplasia on previous bx
(ADH, ALH, LCIS)

• Dense breast tissue

• Race (African American higher risk)

Refer to high risk clinic

(216) 844 - BRST



RISK FACTORS

• Known genetic predisposition (5-10%)

• Strong family history

• History of chest or mantle XRT

• Personal history of breast cancer

• Atypical hyperplasia on previous bx
(ADH, ALH, LCIS)

• Dense breast tissue

• Race (African American higher risk)

RISK MODELS

• GAIL model 
• https://bcrisktool.cancer.gov/

• Tyrer Cuzick
• http://www.ems-trials.org/riskevaluator/



Gail Model Risk Assessment

http://www.cancer.gov/bcrisktool







Gail Model Risk Assessment

5 yr risk > 1.7% → eligible for risk reducing medications

Lifetime risk >20% → eligible for enhanced screening (MRI)



Tyrer Cuzick Risk Calculator 8.0

www.ems-trials.org/riskevaluator







Imaging for Higher Risk Women

• Digital Breast Tomosynthesis (DBT) vs standard Digital Mammography 
(DM)
• Increases cancer detection by 40%
• reduces callbacks by 15%
• largest improvement seen in women <50yr and those with dense 

breast tissue



• MRI
• increases cancer detection and is more sensitive than mammography 

or US.

• Patients eligible for MRI:
• Gene carriers and their untested first degree relatives
• Hx chest radiation <30yr
• Calculated lifetime risk >20%



• Ultrasound
• Available as screening tool but has drawbacks

• High false positive rate
• High short term follow-up rate
• Operator dependent
• Labor-intensive

• Use of DBT reduces added benefit of US
• If patient is able to have MRI screening, US adds little to no benefit 



* All women should be evaluated for breast cancer risk no later 
than age 30, so those at high risk can be identified and benefit 

from supplemental screening *



MAMMOGRAPHY:
• Gene carriers, lifetime risk >20% - annual mammography at age 30

• Hx mantle XRT before age 30 – annual mammography 8 yrs after XRT, or 
age 25 (no sooner)

• Hx breast cancer, atypical hyperplasia before 40 – annual mammography 
at time of diagnosis



MRI:
• Gene carriers, lifetime risk >20%, hx mantle XRT before age 30 

• annual MRI at age 25 - 30

• Hx breast ca diagnosed before 50yr – annual MRI

• Hx breast ca and dense breast tissue – annual MRI



ULTRASOUND:

• Women with elevated risk who would qualify for but cannot undergo 
breast MRI, screening US should be considered



Prospective screening study set out to investigate cancer yield and accuracy 
of different imaging methods for high risk women

• 687 asymptomatic women with lifetime risk >20%
• All women the same annual screening protocol 

→ CBE, mammography, US and MRI

• Median follow-up 29.18 mos



• 27 women were diagnosed with breast cancer

• Mean age at diagnosis was 43.1yr



J Clin Oncol 2010 Mar 20;28(9): 1450-7

PPV:
MMG – 39.1%
US – 35.7%
MRI – 48.0%

Cancer yield with MRI 
alone was 
significantly higher 
than MMG/US.

Did not increase 
significantly when 
read with MMG or 
US.

Interval Cancer Rate = 0



Conclusions:
• MRI is most sensitive tool for finding breast cancer

• MRI shifts distribution of screen detected cancer toward pre-invasive 
stage (finding intermediate and high grade DCIS)

• Is it conceivable to screen young women with MRI rather than MMG???



Barriers:

- Only recommended for certain subset of patients

- Cost

- Access

- Time to scan

- Time to interpret

MRI Screening

FAST MRI



- Abbreviated MRI protocol

- Rationale:
- Reduce cost

- Reduce image acquisition time

- Reduce image interpretation time

- Improve acceptance of MRI screening

- Women with intermediate lifetime risk (15-20%) or those with dense breast 
tissue as their only risk factor.

Fast MRI



- To investigate whether an abbreviated MRI protocol (AP) was suitable for 
screening

Setup:

- All women had a full diagnostic protocol (FDP) MRI

- Initially, only images from the first 2 sequences were made available for 
interpretation (AP)

- Then the remaining images were made available for interpretation (FDP)



- 443 women (mild to intermediate risk; dense breast tissue)

- All women had neg MMG; dense breasts had neg US

- 606 total screening MRIs



- FDP: All AP images, plus the nonsubtracted and subtracted images of the 
remaining four postcontrast phases

- 17 min

- AP: one pre- and one post-contrast image, then fused into a single summation 
image – the MIP (maximum intensity projection)

- 3 min



Interpretation of AP and FDP:

1. Interpretation of MIP (positive or negative) – avg time 2.8s

2. Source images interpreted, BI-RADS given – avg time 28s

3. Remaining FDP images interpretation, final BI-RADS given.







11 cancers diagnosed (4 DCIS, 7 invasive (T1N0) – median size 8mm)

• All asymptomatic at time of MRI with negative mammogram

• Additional cancer yield of 18.2/1000

• Interval cancer rate 0%

• FDP did improve classification of BIRADS 3 lesions (downgrading 38% to 
BIRADS 2)



Conclusions:

• Abbreviated MRI screening is feasible without compromising sensitivity or 
specificity compared to full protocol MRI.

• Could increase access and decrease cost of MRI screening.



• To investigate diagnostic accuracy and cancer yield of MRI screening in 
average risk women

• Prospective observational study at 2 academic breast centers

• 2120 patients underwent 3861 screening MRIs

• Pts had neg MMG, 64.8% had neg US

• Lifetime risk <15%

• AP time <10min

• MRIs read independent of other studies, then in conjunction for final clinical 
management



• Breast cancer was diagnosed in 61 women 

• 60/61 cancers were detected by MRI only

→ supplemental CDR of 15.5/1000 screened

(sCDR for tomo 1.2/1000; US 3.5/1000)

• Cancers found on MRI:

• Small (median 8mm)

• 93.4% node negative

• Poorly differentiated high grade lesions nearly 50%



Implications for Patient Care

• MRI is a useful adjunct screening tool in women at average risk for breast 
cancer.

• Cancers detected with MRI were prognostically relevant

• MRI can be used to detect cancers that would have progressed to clinically 
detectable disease

INTERVAL CANCER RATE 0%

Abbreviated MRI Protocol



Beneficial for all breast densities



What are we waiting for??



Fast MRI

• Implemented at UHCMC 2/1/2018

• Protocol <10min

• Does not replace mammogram (preferred after negative MMG)







Patient Examples



Case #1



48 yr old F 

Screening MMG 

6/18/2018

Heterogeneously 

dense



48 yr old F 

Screening MMG 

6/18/2018

Heterogeneously 

dense

BIRADS 1 - Negative



48 yr old F 

Screening MMG 

6/18/2018 - Neg

FAST MRI 7/12/2018

- irregular enhancing 

mass Right UOQ 1.6 x 

1.8 x 1.9cm

- US guided bx →

gr3 IDC ER/PR+ HER2-



48 yr old F 

Screening MMG 

6/18/2018 - Neg

FAST MRI 7/12/2018

- irregular enhancing 

mass Right UOQ 1.6 x 

1.8 x 1.9cm

- US guided bx →

gr3 IDC ER/PR+ HER2-

- Sx: 1.2cm IDC  0/3LN

pT1cN0



Case #2



55 yr old F 

Screening MMG 

3/29/2018 

Extremely dense



55 yr old F 

Screening MMG 

3/29/2018 

Extremely dense

BIRADS 1 - Negative



55 yr old F 

Screening MMG 

3/29/2018 - Neg

FAST MRI 4/5/2018

- Irregular enhancing 

mass R. central br

8x5x4mm

- Irregular enhancing 

mass L. central br

1.4x1x0.9cm and 2 

adjacent masses



55 yr old F 

Screening MMG 

3/29/2018 - Neg

2nd look US 4/17/2018

- Negative



55 yr old F 

Screening MMG 

3/29/2018 - Neg

BL MRI guided bx →

- R. benign 

hemangioma (conc.)

- L. gr2 IDC ER/PR+ 

HER2-

- add’l L.bx anterior 

mass – gr2 IDC 

ER/PR+ HER2-



55 yr old F 

Screening MMG 

3/29/2018 - Neg

FAST MRI 4/5/2018

- BL findings

2nd look US 4/17/2018

- Negative

- Sx: 2.8cm gr2 IDC

0/6LN

pT2N0



Case #3



50 yr old F 

Screening MMG 

7/13/2018 

Heterogeneously 

dense



50 yr old F 

Screening MMG 

7/13/2018 

Heterogeneously 

dense

BIRADS 1 - Negative



50 yr old F 

Screening MMG 

7/13/2018 - Neg

FAST MRI 8/9/2018

- Focal clumped NME 

R. central br. 

2.3x0.8x1.8cm

- MRI bx → LCIS

- Sx excision → LCIS



50 yr old F 

Screening MMG 

7/13/2018 - Neg

Risk assessment:

Tyrer Cuzick Risk:

5 yr: 11.8% vs 1.3%

Lifetime: 68.2% vs 11.4%

→ Chemoprevention and 

MRI screening



Abbreviated ‘Fast’ MRI

• Detects 15.5 – 18/1000 additional cancers after negative MMG 
and US

• Detects biologically aggressive invasive cancers that are small 
and node negative

• Low interval cancer rates

• High positive predictive value

• Self pay low cost option ($250)





Take Home Points

• Recommend yearly mammogram starting at age 40 (average risk)

• All women should have a risk evaluation by age 30
• Ask high risk questions during evaluation and refer accordingly

• Be aware of additional screening options for patients with dense 
breast tissue

FAST MRI



Thank you

Mary Freyvogel Ramirez, DO, FACOS

Breast Surgeon

Clinical Assistant Professor of Surgery

University Hospitals Case Medical Center


