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• Screening patients with dense breasts

• Screening patients with family history

• DBT: A new screening method you should know about
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R AT I O N A L E :  P R E VA L E N C E B R E A S T  C A N C E R  S C R E E N I N G

One in eight Canadian women will develop breast cancer 

over the course of their lifetime

Canadian Cancer Society 2022



R AT I O N A L E :  E F F E C T I V E N E S S B R E A S T  C A N C E R  S C R E E N I N G

Level I evidence that mammographic screening reduces 

breast cancer mortality by 20%

Lancet 2012: 380: 1778-1786



R AT I O N A L E :  E F F E C T I V E N E S S B R E A S T  C A N C E R  S C R E E N I N G

Lancet 2012: 380: 1778-1786

Historical RCTs: 

500,000+ women with mature 
follow up out to 20 years



R AT I O N A L E :  E F F E C T I V E N E S S B R E A S T  C A N C E R  S C R E E N I N G

Lancet 2012: 380: 1778-1786

Pooled relative risk (RR) of 0.80 = 20% reduction in breast cancer 

mortality with mammographic screening



K E Y  P O I N T  # 1 B R E A S T  C A N C E R  S C R E E N I N G

Mammographic screening is the only imaging modality 

that has even been shown to reduce breast cancer 

related mortality 



Mammographic screening is the foundation of breast screening on 
which all adjunct or supplemental imaging is added.

K E Y  P O I N T  # 1 B R E A S T  C A N C E R  S C R E E N I N G



A mammogram is a 2D Xray taken of the breast using standard 
craniocaudal (CC) and mediolateral oblique (MLO) views

W H AT  I S  A  M A M M O G R A M ? B R E A S T  C A N C E R  S C R E E N I N G

Case courtesy of Assoc Prof Frank Gaillard, Radiopaedia.org, rID: 12608
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Comparison to contralateral breast +/- prior imaging helpful

W H AT  I S  A  M A M M O G R A M ? B R E A S T  C A N C E R  S C R E E N I N G

Case courtesy of Assoc Prof Frank Gaillard, Radiopaedia.org, rID: 12608



I N I T I AT I N G  S C R E E N I N G B R E A S T  C A N C E R  S C R E E N I N G

When should your patient start screening?



L E V E L  O F  R I S K B R E A S T  C A N C E R  S C R E E N I N G



I N I T I AT I N G  S C R E E N I N G B R E A S T  C A N C E R  S C R E E N I N G

“For women aged 50 to 74 years, we recommend 

screening with mammography every two to three years”

Canadian Task Force 2018 Breast Cancer Screening Guidelines



G L O B A L  S C R E E N I N G  P R O G R A M S R E C O M M E N D A T I O N S  F O R  A G E  &  I N T E R V A L

Peintinger F, Breast Care 2019



I N I T I AT I N G  S C R E E N I N G W H Y  I S  5 0  Y E A R S  U S E D  F O R  M O S T  W O M E N ?

Statistica 2022; StatCan (Canadian Cancer Registry)

• Average age of Dx = 61 years

• 83% BC diagnoses in Canada 

occur in women over 50 years

• Clinical and pathologic 

characteristics of BC differ in 

younger vs. older patients (older 

patients = low grade, hormone-sensitive 

breast cancer; tend to be slow growing = 

more amenable to screen-detection)



S C R E E N I N G  5 0 - 7 4  Y E A R S B R E A S T  C A N C E R  S C R E E N I N G

Keating NL et al. JAMA 2018 

In 10,000 average risk women screened annually

for 10 years…

From 40-49 

years

From 50-59

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. over diagnosed 28 44 66

Screening women between 50-70 is associated with the most benefit in 

terms of number of lives saved…



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

S C R E E N I N G  5 0 - 7 4  Y E A R S E A R L I E R  D E T E C T I O N

…with tumors diagnosed at earlier stages



I N I T I AT I N G  S C R E E N I N G B R E A S T  C A N C E R  S C R E E N I N G

What about average risk patients (no family history) who 

request screening at 40 years?



“Some women aged 40 to 49 years may wish to be 

screened based on their values and preferences; in this 

circumstance, care providers should engage in shared 

decision-making with women who express an interest in 

being screened.”

Canadian Task Force 2018 Breast Cancer Screening Guidelines

S C R E E N I N G  AT  4 0  Y E A R S B R E A S T  C A N C E R  S C R E E N I N G



Figure: Changes of FP, biopsies, and development of cancer among 1000 Women who 

undergo annual mammography for 10 years; Fletcher & Elmore, NEJM 2003 

S C R E E N I N G  AT  4 0  Y E A R S E V I D E N C E  O F  B E N E F I T  I S  L E S S  W E L L  E S T A B L I S H E D

Sensitivity decreased due to dense 

breasts in 75% of women in this 

age group;

Increased call-backs and false 

positive biopsies;

10-year BC incidence lower in 

younger women = absolute benefit 

is lower overall;



S C R E E N I N G  AT  4 0  Y E A R S E V I D E N C E  O F  B E N E F I T  I S  L E S S  W E L L  E S T A B L I S H E D

Duffy et al., Lancet 2020



U K  A G E  T R I A L  ( 2 0 2 0 ) M O R T A L I T Y  B E N E F I T  A T  1 0  Y E A R S ;  N O T  S U S T A I N E D

Duffy et al., Lancet 2020

At 6-9 years post randomization, women in the 

screening group (red) were diagnosed with BC 8-

12 months earlier than control group  

There was a significant reduction in breast cancer 

mortality at 10 years follow up (RR 0.75, 95% CI 

0.58-0.97) but this did not persist beyond 10 

years; <1 death prevented/1000 women screened



K E Y  P O I N T  # 2

Cardoso F et al., ESMO Practice Guidelines; Ann Oncol 2019 

Mammographic screening reduces breast cancer 

mortality and leads to earlier detection in women over 50; 

the benefit of annual mammography for women aged 

40-49 is less well established



I N I T I AT I N G  S C R E E N I N G B R E A S T  C A N C E R  S C R E E N I N G

What about patients with mammographically dense 

breasts?



D E N S E  B R E A S T S B R E A S T  C A N C E R  S C R E E N I N G



Almost Entirely Fatty

ACR Type A

(10%)

Scattered Fibroglandular

ACR Type B

(40%)

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

1Hooley RJ et al, Radiology 2012

Heterogeneously Dense

ACR Type C

(40%)

Extremely Dense

ACR Type D

(10%)

B R E A S T  D E N S I T Y B R E A S T  C A N C E R  S C R E E N I N G



Lower Mammographic Breast Density

Older age

Post-menopausal status

Higher BMI/weight gain

Tamoxifen/Aromatase inhibitors

B R E A S T  D E N S I T Y F A C T O R S  I N F L U E N C I N G  B R E A S T  D E N S I T Y

Mammographic Breast Density 

Younger age

Pregnancy & lactation

HRT

Lower BMI/weight loss

Certain ethnicities 

Boyd et al, NEJM 2007 (Canadian Screening Programs)



Mar C et al, BC Medical Journal 2019

B R E A S T  D E N S I T Y  ( N = 2 0 8 , 9 2 5 ) B C C A N C E R  B R E A S T  S C R E E N I N G  P R O G R A M  2 0 1 7



B R E A S T  D E N S I T Y B R E A S T  C A N C E R  S C R E E N I N G :  M O D A L I T Y

ACR Type A-B: 
MG Sensitivity 80-98%1

Hooley RJ et al, Radiology 2012; Ohuchi et al. Lancet 2016

“Dense” Breasts (ACR Type C-D):
MG Sensitivity 40-75%1



B R E A S T  D E N S I T Y B R E A S T  C A N C E R  S C R E E N I N G :  M O D A L I T Y

ACR Type A-B: 
MG Sensitivity 80-98%1

“Dense” Breasts (ACR Type C-D):
MG Sensitivity 40-75%1

Tagliofico et al. EJC 2018; Berg et al. JAMA 2012; Ohuchi et al. Lancet 2016

Supplemental US: increased sensitivity (91% vs 77%)
+ early cancer detection (71% vs 52% of stage 0-1)



Risk Factor Lifetime Risk Age of onset Screening 

modality

Frequency 

No risk factors (Average risk) 13% 50 years MG Biennial

Dense breasts 15-18% 50 years MG + US Biennial

R E C O M M E N D AT I O N S B R E A S T  C A N C E R  S C R E E N I N G

Mar C et al, BC Medical Journal 2019



K E Y  P O I N T  # 3 B R E A S T  C A N C E R  S C R E E N I N G :  D E N S E  B R E A S T S

Women with dense breasts benefit from MG + 

supplemental US to increase the sensitivity of each screen. 

In the absence of other risk factors, they do not require 

more frequent screening. When or if breast density 

decreases (ie. over time), they can de-escalate to MG 

alone. 



I N I T I AT I N G  S C R E E N I N G B R E A S T  C A N C E R  S C R E E N I N G

What about patients with a family history?



I N I T I AT I N G  S C R E E N I N G B R E A S T  C A N C E R  S C R E E N I N G



I N I T I AT I N G  S C R E E N I N G B R E A S T  C A N C E R  S C R E E N I N G

Patients with a family history*, are recommended to

initiate annual mammography 10 years prior to the earliest 

diagnosis of breast cancer in the family or at age 40, 

whichever comes first.

(*Strong FHx: mother or sister with breast cancer, or two or more 1st or 2nd degree relatives with breast cancer)

NCCN Guidelines 2022; ESMO Guidelines; Quebec PERSPECTIVE Trial



Risk Factor Lifetime Risk Age of onset Screening 

modality

Frequency 

No risk factors (Average risk) 13% 50 years MG Biennial

Dense breasts 15-18% 50 years MG + US Biennial

Family history 18-40% 40 years / 10-years prior to 

first diagnosis in familya

MG +/- US if dense Annual

R E C O M M E N D AT I O N S B R E A S T  C A N C E R  S C R E E N I N G

a Whichever occurs first (starting at 30 years at the earliest); 



I N I T I AT I N G  S C R E E N I N G B R E A S T  C A N C E R  S C R E E N I N G

“Any” family history ≠ strong family history

Ie. In a larger family with 8 women, 1 affected woman 

with breast cancer represents population-level risk



Based on a family history of breast cancer:

…in a mother dx at 45 and sister dx at 50 years: 39% (strong FHx)

…in a mother OR a sister dx at 50 years: 31% (strong FHx)

…in 1 of 1 maternal aunts dx at 50 years: 22%

…in a paternal or maternal grandmother dx at 50 years: 21%

…in a maternal cousin (daughter of unaffected aunt) dx at 50 years: 16%

…in a maternal cousin (daughter of 1 of 4 healthy aunts) dx at 50 years: 14%

L I F E T I M E  R I S K  E S T I M AT E S 4 0 F ,  A V E R A G E  H E I G H T  &  W E I G H T ,  M E N A R C H E  1 2

Tyrer-Cuzick version 8.0



H I G H  R I S K  P O P U L AT I O N S B R E A S T  C A N C E R  S C R E E N I N G



Risk Factor Lifetime Risk Age of onset Screening 

modality

Frequency 

No risk factors (Average risk) 13% 50 years MG Biennial

Dense breasts 15-18% 50 years MG + US Biennial

Family history 18-40% 40 years / 10-years prior to 

first diagnosis in familya

MG +/- US if dense Annual

Atypical breast biopsies (ADH, ALH, 

LCIS)

20-40% 50 years / following atypical 

breast biopsy

MG +/- US if dense Annual

Moderate penetrance carriers 

(CHEK2, ATM)

30-40% 30-40 years MG +/- US or MRIc Annual / q6 months

Chest wall radiation under 30 years 

(Lymphoma)

30-50% 25 years / 8 years following 

exposureb

MG + MRI Alternating q6 months

High penetrance carriers (BRCA1/2, 

PALB2, TP53)

50-70% 25 years (MRI only until 30) MG + MRI Alternating q6 months

R E C O M M E N D AT I O N S B R E A S T  C A N C E R  S C R E E N I N G  B Y  R I S K  L E V E L

a Whichever occurs first (starting at 30 years at the earliest); b Whichever occurs later; c Insufficient evidence for or against MRI;   



S C R E E N I N G  M E T H O D S D I G I T A L  B R E A S T  T O M O S Y N T H E S I S

Digital Breast Tomosynthesis



S C R E E N I N G  M E T H O D S D I G I T A L  B R E A S T  T O M O S Y N T H E S I S

“Predicted to be the future for screening mammography and 

replace 2D digital mammography” - CSBI

Canadian Society of Breast Imaging/Canadian Association of Radiologists Position Statement 2021

Position Statement on the Utilization of Digital Breast Tomosynthesis in Mammography Screening



Ratanaprasatporn et al, Radiographics 2019; Canadian Society of Breast Imaging 2021

“ 3 D ”  M A M M O G R A P H Y D I G I T A L  B R E A S T  T O M O S Y N T H E S I S

FDA approved in 2011. By 2020, 40% 

of accredited MG units & 72% of all 

certified breast imaging facilities in US

Recent European guidelines suggest 

women with dense breasts may benefit 

the most from DBT screening

In Canada, there has been a CSBI 

recommendation to switch/upgrade to 

DBT units when it is time to replace end 

of life mammography units



Mi Park et al, Radiographics 2007; Canadian Society of Breast Imaging 2021

“ 3 D ”  M A M M O G R A P H Y
I M P R O V E D  C L I N I C A L  P E R F O R M A N C E  W I T H  D I G I T A L  

B R E A S T  T O M O S Y N T H E S I S

“Ability to diminish the effects of overlapping tissue by displaying one thin section of tissue at a time, 

resulting in improved detection and evaluation”



I N C R E A S E D  C D R ,  L O W E R  R E C A L L D I G I T A L  B R E A S T  T O M O S Y N T H E S I S

Gao et al, Radiographics 2021



“DBT improves the cancer detection rate to a 

greater extent in Europe and Scandinavia 

(biennial screening) but reduces recall rates 

to a greater extent in the United States 

(higher baseline recall rate)”

Gao et al, Radiographics 2021; Marinovich JNCI 2021; 

I N C R E A S E D  C D R ,  L O W E R  R E C A L L D I G I T A L  B R E A S T  T O M O S Y N T H E S I S



Small spiculated grade 1 node-

negative ER+/PR+/HER2− 

invasive ductal carcinoma in a 

62-year-old woman. (a, 

b) Mediolateral oblique (a) and 

craniocaudal (b) two-dimensional 

mammograms show that the 

tumor is occult. (c) In-plane 

craniocaudal DBT image shows 

that the tumor is visible (arrow)

Gao et al, Radiographics 2021; Figure 6

D I G I T A L  B R E A S T  T O M O S Y N T H E S I SD I G I T A L  M A M M O G R A P H Y



Disadvantages

Increased radiation if standard DM + DBT performed together

Increased interpretation time (2.8 vs. 1.9 min)

No level 1 evidence from RCTs supporting mortality benefit

Advantages

Increased detection invasive cancers

Decreased recall rates / false positives

Decreased BIRADS 3 lesions requiring short interval follow up

Similar/lower detection of microcalcifications / DCIS (no overdiagnosis)

Cost-effective for medical system with lower out of pocket costs for patients

A D V A N T A G E S  &  D I S A D V A N T A G E S D I G I T A L  B R E A S T  T O M O S Y N T H E S I S



O N G O I N G  B R E A S T  S C R E E N I N G  R C T S D I G I T A L  B R E A S T  T O M O S Y N T H E S I S



G E R M A N  T O S Y M A  R C T  D I G I T A L  B R E A S T  T O M O S Y N T H E S I S

Heindl et al, Lancet Oncol 2022



G E R M A N  T O S Y M A  R C T  D I G I T A L  B R E A S T  T O M O S Y N T H E S I S

Heindl et al, Lancet Oncol 2022



T M I S T  T R I A L  ( R E C R U I T I N G ) D I G I T A L  B R E A S T  T O M O S Y N T H E S I S



ACR Type A-B: 
MG Sensitivity 80-98%

“Dense” Breasts (ACR Type C-D):
MG + US Sensitivity: Up to 91%

“Dense” Breasts (ACR Type C-D):
MG/DBT + US: >91%

ACR Type C = MG/DBT
ACR Type D = MG/DBT + US

D E N S E  B R E A S T  T I S S U E D I G I T A L  B R E A S T  T O M O S Y N T H E S I S

If no tomosynthesis 
available:

If tomosynthesis 
available:



K E Y  P O I N T  # 4 B R E A S T  C A N C E R  S C R E E N I N G :  D E N S E  B R E A S T S

Digital breast tomosynthesis is likely to become the new 

standard of care for breast cancer screening and will 

increase cancer detection while decreasing recall rates, 

which will be particularly beneficial in women with dense 

breasts.  
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M c G I L L F A M I LY  M E D I C I N E  R E F R E S H E R  C O U R S E  2 0 2 2


