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• Outline imaging tools and their uses

• Define “high risk” women

• Define NICE Surveillance Categories

• Outline the impact of Dense Breasts

• Outline the impact of HRT on Breast Cancer
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Aims of the talk



• Mammography

• Digital Breast Tomosynthesis (DBT)
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Imaging Tools and their relative advantages



• Mammography

• Digital Breast Tomosynthesis (DBT)
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Imaging Tools and their relative advantages



Conventional Mammogram versus DBT

2D Tomosynthesis Slice



• Mammography

• Digital Breast Tomosynthesis (DBT)

• Ultrasound

• MRI
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Imaging Tools and their relative advantages



29-year-old patient with Breast Cancer



• Mammography

• Digital Breast Tomosynthesis (DBT)

• Ultrasound

• MRI

• Contrast Enhanced Mammography
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Imaging Tools and their relative advantages
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• Mammography

• Digital Breast Tomosynthesis (DBT)

• Ultrasound

• MRI

• Contrast Enhanced Mammography
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High Risk Women



If we could truly identify the ‘at-risk’ population

• We would maximise the cancer detection rates 

of screening

• Minimise the harms including radiation exposure, 

false positive recalls and anxiety 

The true aim of Breast Cancer Screening



• This poses a challenge

• BRCA1, BRCA2 and TP53 well known (however 

incidence is low and account for <5% of cancers)

• There is an estimated 4,500 high risk women in 

Ireland

• 6% of women under 50 years are moderate risk 

(25,000 to 40,000)

The key is defining who is ‘High Risk’?



Breast 
Cancer

Genetic

Age at 
menopause

Benign 
Breast 

Disease

Breast 
Density

Parity

Hormone 
Use

Alcohol

Obesity

Risk factors for breast cancer



NICE Categories



Intensive breast surveillance starting as young as 30 

years 
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High Risk 



Annual Mammography from 40 to 50 years
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Moderate Risk 



For the year 2019, women in Ireland aged 15-44 

accounted for 13% of breast cancer diagnoses, and 

26% were in the 45-54 age group.

In women under 50 years, 80.2% had no significant 

family history, 9.8% moderate and 10% high

Irish Breast Cancer Statistics



HTA Assessment 2013



Offer annual surveillance to women:

• Aged 40–49 years at moderate risk

• Aged 30–59 years at high risk not gene tested or 

BRCA negative

• Aged 40–69 years with a known BRCA1 or BRCA2 

mutation if having MRI from 30 year

NICE guidelines: Annual Mammography



Do not offer  annual mammographic surveillance to 

women:

• Aged 29 and under

• Aged 30 to 39 years at moderate risk

• Aged 30 to 49 years who have a greater than 30% 

probability of being a TP53 carrier

• Of any age with a known TP53 mutation

NICE guidelines: Annual Mammography



Offer annual MRI to women: 

• Aged 30–49 years with a known BRCA1 or BRCA2 mutation and 

extend to 69 if dense breasts

• Aged 30–49 years without genetic testing but greater than 30% 

probability of a BRCA1 or BRCA2 mutation 

• Aged 20 to 49 (consider to 69) years with a TP53 mutation or 

greater than 30% of having a TP53 mutation

NICE Annual Breast MRI



Population Risk. 3 yearly 
Mammography (Mx) 50-69 

-3.6

Population Risk. 18-monthly 
Mx 40-49 + 3 yearly 50-69 

-4.5

Very High Hereditary Risk 
(RR8). Annual MRI to 40 + 
Mx/MRI to 73 

-34.6 – 40.6 

Effect on breast cancer deaths per 1000 screened



Results:

• Recall rate for MRI 15.1% (7% for Breastcheck)

• 16.3 cancers per 1,000 screened (7-9 for Breastcheck)

• None were detected by mammogram alone 

• 65.7% were detected by MRI alone 

• 71% were in women who were known gene mutation carriers 

(30.8 per 1,000)

• The PPV was highest for detection on mammogram and MRI 
(12.4%)

Ontario Breast Screening Program: High Risk Women 



27 year old. BRCA1. Surveillance 

9mm IDC Grade 2



• Establish that there is a strong family history of breast and/or 
ovarian cancers

• Refer to a breast family history clinic for assessment

• The assessment should result in a screening recommendation 
for the woman

• Currently, gene positive patients (BRCA and TP53) can have 

annual surveillance in the 8 public breast cancer centers. 

• Almost other patients have to have screening arranged by their 

GPs
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What should a GP do for a woman with a strong family history?



• Woman should be under the care of a breast 

consultant/ANP led clinic

• Needs to be able to avail of appropriate counselling 

in case of a recall or need for biopsy

• Needs breast care nursing support

• Should have contact details of service if they notice 

a new lump

• GP referral direct for MRI screening not advisable as 

follow-up care is complex
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High Risk Screening
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Dense Breasts



Breast Density Categories

Denser glandular stroma and epithelium and lucent fat 

Accounts for the masking effect of dense tissue on visibility of 

lesions

Fatty
Scattered

Fibroglandular

Densities

Heterogenously

Dense

Extremely

Dense



Breast Density Categories

Fatty
Scattered

Fibroglandular

Densities

Heterogenously

Dense

Extremely

Dense

Denser glandular stroma and epithelium and lucent fat 

Accounts for the masking effect of dense tissue on visibility of 

lesions

10% 42% 40% 8%



Breast Density BI-RADS 

c. The breasts are heterogeneously dense, which may obscure small masses. 40% 

population

d. The breasts are extremely dense, which lowers the sensitivity of mammography. 

10% population

‘Dense Breasts’: 50% of the population 



Increased masking of tumours at mammography

Increased risk of breast cancer

Why is Breast Density Important?



Increased masking of tumours at mammography

Increased risk of breast cancer

Why is Breast Density Important?



Sensitivity 
88%

Sensitivity 
47%

• Independent risk factor for breast cancer

• Sensitivity increases as density decreases

Reduced Mammographic Sensitivity



Relative 
Risk 1X

Relative 
Risk  4.6X

Relative risk between scattered and heterogeneously dense is 

1.5X

Increased Risk of Breast Cancer



35-year-old. 

Right Breast 

Lump.







Supplemental screening is adding an additional type of imaging to conventional 

mammography

• Digital Breast Tomosynthesis (DBT)

• Dual Energy Contrast Enhanced Spectral Mammography (CESM)

• Automated or hand held whole breast ultrasound (ABUS)

• Magnetic Resonance Imaging 

What is Supplemental Screening?



MRI Screening Recommendations in Women of 

Average Risk with High Breast Density 

Prior to 2022:

• European Commission Initiative on Breast Cancer (ECIBC) Contributor 

Group 2019. ‘for asymptomatic women with high breast density and 

negative mammography, the ECIBC suggests not implementing tailored 

screening with MRI over mammography screening alone



‘In light of the available evidence, in women aged 50 

to 70 years with extremely dense breasts, the EUSOBI 

now recommends offering screening breast MRI every 

2 to 4 years’

What is the evidence?

EA1411 ECOG-ACRIN study and the DENSE trial

EUSOBI March 2022



Breast MR: overall supplemental cancer detection rate (CDR): 

15.5/1000

Supplemental CDR at initial screening: 22.6/1000

Cancers diagnosed with MR were small, node negative (93.4%) 

and high-grade (41.7%-46%)

No interval cancers were observed 

MR imaging screening offered high specificity (97.1%) and high 

PPV (35.7%) 

Volume 283: Number 2—May 2017 



• 1,444 women lifetime risk <20% with dense breasts

• 77% woman heterogeneously dense and 15% extremely 

dense

• First round CDR with MRI was 15.2/1,000 compared to 

6.2/1,000 for DBT

• Additional contribution of mammography limited

Feb 2020

EA1411 ECOG-ACRIN



Simulation modelling: adding biennial MRI to biennial mammography would save 

8.6 additional lives per 1,000 women invited, at a cost of 150,000 Euro per life, or 

22,500 Euro per QALY.

MRI alone once every 4 years would save 7.6 additional lives per 1,000 women 

screened at a cost of 75,000 Euro per life or 11,500 Euro per QALY.

Geuzinge HA, Bakker MF, Heijnsdijk EAM et al (2021) Cost-effectiveness of 
MRI screening for women with extremely dense breast tissue. J Natl 
Cancer Inst. 113(11):1476–1483



No screen: 5 % die from breast cancer

Biannual screening with mammography reduces the likelihood to 

die to 4 %, i.e. reduces the risk to die of breast cancer by 20%

DENSE trial: MRI screening every other year reduces the risk to die 

from breast cancer to 3%, providing a mortality reduction by 

about 40 %.

In women with extremely dense breasts:



Mounting evidence has shown there is long-term retention of gadolinium in human 

tissues. 

A small subset of patients have attributed a constellation of symptoms to 

gadolinium exposure

The association of these symptoms with gadolinium has not been proven 

Await results of studies

Gadolinium Retention
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Hormone Replacement 

Therapy



• No evidence to refer for mammography prior to HRT use

• HRT does not significantly increase breast cancer risk or alter 

screening recommendations. 

• Other risk factors should always be taken into consideration
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HRT use
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• No evidence to refer for mammography prior to HRT use

• HRT does not significantly increase breast cancer risk or alter 

screening recommendations. 

• Other risk factors should always be taken into consideration

• Increase in breast density from HRT use can increase benign 

changes such as cysts and increase recall rate for ultrasound

• Increase in breast density reduces the sensitivity of 

mammography
49

HRT use



• Screening mammography best screening tool

• Addition of DBT modestly improves cancer detection rate

• MRI should be performed for ALL high risk patients under 50 

through a breast clinic

• MRI can be performed in population risk women over 50 with 

extremely dense breasts if available. This is complex for a GP to 

arrange directly.

Conclusion
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Thank you


