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• Breast cancer is the most common cancer in 
women worldwide and the second most common 
cause of cancer related death

– 26,900 CDN women are diagnosed annually

– 5,000 CDN women die each year from breast CA 

• Mortality from breast cancer has decreased over 
the last two decades due to both early detection 
and improvements in systemic therapy
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Canadian Cancer Society:

“Approximately 1 in 8 
Canadian women will develop 

their breast cancer during 
their lifetime and 1 in 33 will 

die from it.”

…But important to remind 
ourselves that most women 

with breast cancer will not die 
from their disease.



Screening Mammography
• Two 2D views taken of each 

breast to allow the radiologist to 
localize an abnormality to a 
quadrant
– CC (Craniocaudal) View
– MLO (Medial Lateral Oblique) 

View

• BI-RADs system used to describe 
and classify findings by degree 
of suspicion

• Callbacks subject to further 
compression views or 
magnification views +/- US
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Breast Imaging, 
Reporting, and Data 
System Category

Assessment and 
Recommendation

0 - Incomplete Need additional imaging or 
prior studies

1 - Negative
Resume routine screening 
mammography

2 - Benign
Resume routine screening 
mammography

3 – Probably Benign 
(<2% risk of 
malignancy)

Short-term interval follow up 
at 6, 12, 24 months 
recommended

4 – Suspicious (3-95% 
risk of malignancy)

Intermediate risk of 
malignancy; A)

5 – Highly Suggestive 
of Malignancy  (>95%)

Very high likelihood of 
malignancy



Tomosynthesis (3D MG)
• FDA approved in 2011

• 3D views of the breast with 
images acquired at multiple 
angles and viewed as 
sequential sections to reduce 
tissue overlap1

• Population-based Screening 
with Tomosynthesis or 
Standard Mammography 
(STORM) study2

– 34% increase in cancer 
detection rates

– 17% reduction in FP

B R E A S T  C A N C E R  S C R E E N I N GMODALITIES

1Ratanaprasatporn et al, Radiographics 2019 2Ciatto et al, Lancet Oncol 2013                                          3Mi Park et al, Radiographics 2007



Screening whole breast US (SWBUS)

- Screening US evaluated in several 
prospective trials
- USA ACRIN 6666 trial for high risk 

women1 (n=2809)

- Italian ASTOUND trials for dense 
breasts2 (n=5300)

- Higher incremental CDR (4-5 per 
1000 screens) but also higher 
rates of FP (1%) 

- Technician dependent, resource 
intensive
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1Berg et al. JAMA 2008     2Tagliofico et al. EJC 2018

American Society of Breast Surgeons, breast360.org



Screening MRI

- Functional assessment of breast tissue, detects 
neovascularity and peritumoral inflammation via the use 
of IV contrast gadolinium

- Highest sensitivity, but higher false positives
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1Saadatmand et al. Lancet 2019

Netherlands FaMRIsc RCT (2019) 
(n=1355)*
• Higher CDR relative to MG alone 

in pts with a FHx (15/1000 vs. 
4/1000) 

• Shift in tumor stage (fewer late 
stage, node positive tumors)

• 16% FP MRI vs. 9% FP MG alone 
www.cancernetwork.com



• 2011 Task Force: Reduction in breast cancer 
mortality for women aged 40-74 years, but 
equivocal net benefit for those under 50

• 2018: Updated recommendations for women 
not at increased risk, defined as:
– No personal or FHx of breast cancer

– No personal of FHx of a BRCA1/2 gene mutation 

– No history of chest wall radiation (lymphoma)
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• Screening women aged 40 to 49 years: For women aged 40 to 49 years, 
we recommend not screening with mammography; the decision to 
undergo screening is conditional on the relative value a woman places 
on possible benefits and harms from screening (conditional 
recommendation; low-certainty evidence)

• Screening women aged 50 to 69 years: For women aged 50 to 69 years, 
we recommend screening with mammography every 2 to 3 years; the 
decision to undergo screening is conditional on the relative value that a 
woman places on possible benefits and harms from screening 
(conditional recommendation; very low-certainty evidence)

• Screening women aged 70 to 74 years: For women aged 70 to 74 years, 
we recommend screening with mammography every 2 to 3 years; the 
decision to undergo screening is conditional on the relative value that a 
woman places on possible benefits and harms from screening 
(conditional recommendation; very low-certainty evidence)
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• We recommend not using magnetic resonance 
imaging, tomosynthesis or ultrasound to screen for 
breast cancer in women who are not at increased risk 
(strong recommendation; no evidence)

 Dense breasts – Tomosynthesis & US can be helpful

• We recommend not performing clinical breast 
examinations to screen for breast cancer (conditional 
recommendation; no evidence)

 Women not undergoing mammographic screening

• We recommend not advising women to practice breast 
self-examination to screen for breast cancer 
(conditional recommendation; low-certainty evidence)

…but we still want you to come to us if you feel something is new and 
have ‘breast familiarity’
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What is the evidence for these 

age specific 

recommendations?



HISTORICAL TRIALS M A M M O G R A P H I C  S C R E E N I N G  R C T s

No. Patients Comparison Groups Study 
Duration + 
Longest FU

Screening Characteristics

Canadian National 
Breast Screening Study 
(CNBSS-1, CNBSS-2)
1980 (40-49, 50-59) 

50,430 (40-49 yrs), 
39,405 (50-59 yrs)

Prescreened with CBE + BSE; 
Mammography + CBE vs. 

annual CBE
4 / 25 yrs

12 month intervals, 4 
rounds, 85% 

adherence

Swedish Two County Trial
1977-78 (40-70)

77,080 (screened) 
55,985 (control) 

Mammography vs. usual care, 
controls offered screening 

after 7 years
7 / 20 yrs

24-33 month intervals, 
3 rounds, 84% 

adherence

UK Age Trial
1991 (39-41)

53,884 (screened)
106 956 (control)

Mammography vs. usual care, 
all offered screening at age 

50-52
9 / 17.5

12 month intervals, 4-
6 rounds, 57% 

adherence

+ others NY HIP (1963),  Gothenberg trial (1982), Stockholm (1981), MMST 1 and MMST II (1976)

Relative risk reduction in breast cancer 
mortality of 20% 



MORTALITY BENEFIT

Relative risk reduction in breast cancer 
mortality of 20% 

Lancet 2012; 380: 1778-1786
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39-49 yrs: No Mortality Benefit

50-59 yrs: 14% Mortality Reduction, 8 deaths prevented / 10,000 women

60-69 yrs: 33% Mortality Reduction, 21 deaths prevented / 10,000 women

70-74 yrs: 20% Mortality Reduction, 12.5 deaths prevented / 10,000 women 

= 4 deaths prevented / 1,000 women screened from 
50-74 years

Nelson et al. USPSTF Meta-analysis Update, Ann Intern Med 2016

MORTALITY BENEFIT BY AGE M A M M O G R A P H I C  S C R E E N I N G  R C T s



Are these results still relevant?
All RCTs used outdated screening techniques, were subject to 

considerable bias, and do not take into account improvements in 
local and systemic therapies…

MORTALITY BENEFIT M A M M O G R A P H I C  S C R E E N I N G  R C T s



• n=2,796,472 Canadian women, 1990-2009 

OBSERVATIONAL DATA C A N A D I A N  S C R E E N I N G  P R O G R A M S

32-64% 
participation rate
across provinces 

(2006)
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40% relative reduction in breast cancer mortality in real-
world screened Canadian women relative to those who do 

not participate in screening

OBSERVATIONAL DATA C A N A D I A N  S C R E E N I N G  P R O G R A M S



OBSERVATIONAL DATA M A M M O G R A P H I C  S C R E E N I N G  &  M O R T A L I T Y

Oeffinger et al. JAMA 2015. Breast Cancer Screening for Women at Average Risk.



Why are mortality reductions greater in 
observational studies?

• Difference between participation and 
invitation

• Self-selection bias

• Improved treatment of early stage breast 
cancer

• Improvements in screening

OBSERVATIONAL DATA M A M M O G R A P H I C  S C R E E N I N G  &  M O R T A L I T Y



Ann Intern Med. 2016;164(4):244-255. doi:10.7326/M15-0969

EARLY DETECTION L E S S  A D V A N C E D  C A N C E R S



SHARED DECISION MAKING H O W  T O  D I S C U S S  B E N E F I T S

Mortality…

“Old studies suggest that mammographic screening in women like you 
(without risk factors) reduces the risk of dying from breast cancer by 
20%. But it is very important to remember that most women who get 
mammograms never develop breast cancer. It is also important to 
remember that because of medical advances in treatment, the 
majority of women diagnosed with breast cancer will never die from 
their breast cancer. So the number of lives saved from screening 
mammograms is actually very, very small.”



In 10,000 average risk women screened 
annually for 10 years…

From 40-50 
years

From 50-60
years

From 60-70 
years

No. diagnosed with invasive breast cancer 147 231 345

Breast cancer deaths 32 62 88

Deaths averted because of mammogram 3 10 43

One or more false positive 6130 6130 4970

At least one unnecessary biopsy 700 940 980

No. Overdiagnosed 28 44 66

SHARED DECISION MAKING B E N E F I T S  A N D  H A R M S

Adapted from Keating NL et al. JAMA 2018 



“If 100 average risk women undergo screening from 50-74, 6 will be diagnosed with 
breast cancer over the 25 year period, of whom, only 0.5% will have their lives saved 

because they underwent regular mammograms.”

SHARED DECISION MAKING H O W  T O  D I S C U S S  B E N E F I T S
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Earlier stage of breast cancer…

“One of the benefits of mammograms is early detection. Evidence 
suggests that, for women over 50, screening mammograms can help 
detect cancers at an earlier stage, helping us to pick up smaller tumors 
that have not left the breast or spread to the lymph nodes. This can be 
an important factor for women because it may help them avoid certain 
treatments, namely chemotherapy. But some women who have their 
cancers picked up by mammograms may still require chemotherapy, 
even if identified early.”
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There is a high likelihood of being called back at some point during 
their decades of screening for further imaging or a biopsy…

“Approximately 4% of women who undergo each screening 
mammogram get called back for further imaging; 80% of the time this 
is not cancer, and in the majority (70%) of cases, further imaging alone 
will help us know that there is nothing wrong. The remaining 30% of 
the time, a biopsy may be required to confirm that there is nothing 
wrong. The biopsy is done by a breast radiologist under image 
guidance. It usually takes 1-2 weeks for the results to come back, and if 
benign, this is what we consider a false positive biopsy.”

Lancet 2012; 380: 1778-1786
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There is a risk of overtreatment…

“Long term, 1/5 to 1/10 women who undergo screening and have a 
diagnosis of breast cancer are overdiagnosed, meaning that they 
undergo treatment for a breast cancer that may have never produced 
symptoms or been apparent had they not been screened. Instead, 
they would have died from another causes without the breast cancer 
ever being a problem. Right now, of breast cancer patients, we do not 
know how to tell who these patients are.”

Lancet 2012; 380: 1778-1786
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Almost Entirely Fatty 
(10%)

Ref

DENSE BREASTS A LT E R S  T H E  S E N S I T I V I T Y  O F  M A M M O G R A M S

Scattered Fibroglandular
(40%)

ORBreastCA: 2.1 (1.6-2.6)2

Heterogeneously Dense 
(40%)

ORBreastCA: 2.4 (1.8-3.3)2

Extremely Dense   
(10%)

ORBreastCA: 4.7 (3.0-7.4)2

Not Dense: MG Sensitivity 80-98%1 “Dense” Breasts: MG Sensitivity 30-48%1

1Hooley RJ et al, Radiology 2012 2Boyd et al, NEJM 2007 (Canadian Screening Programs)



In 5300 women with negative mammograms + 
dense breasts…

Tomosynthesis Ultrasound

Incremental Cancer Detection Rate (per 1000 screens) 2.83 4.90

False Positives 0.3% 1%

False Positives Requiring Biopsy 0.25% 0.93%

DENSE BREASTS A D J U N C T  S C R E E N I N G  W I T H  D B T  O R  W B S U S

Multicentered trial 
(4 centers in Italy)
Published EJC 2018
N=5300 women
Median age: 50 (43-79)



HIGH RISK PATIENTS E A R L I E R  I N I T I A T I O N  O F  S C R E E N I N G

Risk Factor Age of Initiation of 
Screening

Frequency of Screening

Dense Breasts 50 years Annual Mammo +/- discuss DBT or US

Family history of onset breast cancer
10 years prior to youngest 

diagnosed family member or 
50, whichever occurs first

Annual Mammo +/- DBT or US if 
dense

Atypical breast biopsy (ALH, ADH, LCIS)
40 years or at time of breast 

biopsy showing atypia
Annual Mammo +/- DBT or US if 

dense, consider MRI*

Moderate Penetrance Mutation Carrier
(ATM, CHEK2, NBN, PALB2 without FHx)

10 years prior to youngest 
diagnosed family member, 

or starting at age 40, 
whichever occurs first*

Annual Mammo +/- DBT or US if 
dense, consider MRI*

High Penetrance Mutation Carrier (BRCA1/2, 
PTEN, CDH1, TP53, PALB2 with family 
history breast caner)

25-30 years
Annual Mammo + Annual MRI 
(alternating every 6 months)

History of Chest Wall Radiation in Childhood 25-30 years
Annual Mammo + Annual MRI 
(alternating every 6 months)

*Insufficient evidence to support or refute/evidence in evolution



HIGH RISK PATIENTS P R E - E X I S T I N G  S C R E E N I N G  P R O G R A M S

Eligible for direct entry into the high risk breast screening program based on personal and family 
history. Must meet one of the following risk criteria: 
• Known to be a carrier of the BRCA1/2, PALB2, PTEN, CDH1, TP53 gene mutation; 
• First-degree relative of a mutation carrier, has had genetic counselling and has declined genetic 

testing; 
• Previously assessed by a genetic clinic (using the IBIS/Tyrer-Cuzick or BOADICEA tools) as having a 

≥25 per cent personal lifetime risk of breast cancer based on family history; or 
• Received radiation therapy to the chest before age 30 and at least eight years ago.
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• Initiated in 2013, rolling out now
• Led by Jacques Simard (Laval) 

with $15M grant funding from 
Genome Canada

• Risk assessment to facilitate 
establishment of screening 
schedules more in line with 
women’s actual risk level

• Incorporates information on 
breast density, atypia, and 
genetic risk

Quebec PERSPECTIVE (Personalized Risk Stratification for 
Prevention and Early Detection of Breast Cancer) Study
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HIGH RISK 

BREAST CL IN IC

 

AT YPI CAL
BREAST  BI OPSI ES  

 

D EN SE BREAST S

OT H ER RI SK FACT ORS

PERSON AL  OR FAM I L Y 
H I ST ORY OF CAN CER

KN OWN  GEN ET I C 
SU SCEPT I BI L I T Y

F O R  A N  A P P O I N T M E N T ,  C O N T A C T :

D R O P  O F F  R E F E R R A L S  F O R  ' H I G H

R I S K  B R E A S T  C L I N I C '  T O :

F A X  R E F E R R A L S  T O  ' H I G H  R I S K

B R E A S T  C L I N I C '  A T :

C L I N I C  L O C A T I O N :
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Thank you!
SM.WONG@MCGILL.CA

High Risk Breast Clinic (HRBC)
at the JGH Stroll Cancer Prevention Center

Accepting Referrals via Fax To: (514) 340-8302
www.mcgill.ca/cancerprev


