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Screening vs Diagnostic 
Breast Imaging

Dr Cara Odenthal
BreastScreen

Qscan

Learning Objectives

Describe the difference between diagnostic and screening imaging of the breasts.

Understand the role of supplementary imaging modalities in breast cancer 
screening.

List the advantages and disadvantages of commonly utilised imaging modalities in 
breast imaging. 

What is screening? 

WHO:
Presumptive identification of unrecognized disease or defects by means 
of tests, examinations or other procedures that can be applied rapidly.

Intended for all people, in an identified target population, who do not 
have symptoms of the disease or condition being screened for.

Aims to reduce the burden of the disease in the community, including 
incidence, morbidity or mortality.

Overall benefits should outweigh any harms.
https://www.cancervic.org.au/research/vcr/annual-report-2022
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Target age 50-74yo 
 Screening has been shown to reduce mortality for average risk women
Women eligible from 40yo (but no reminder letter)
Biennial 
Eligible for annual screening if:

1o female relative diagnosed with breast Ca <50yo
1o male relative diagnosed with breast Ca at any age
Personal Hx breast Ca (>5yrs from Dx)
Previous ADH, ALH or LCIS on Bx

BreastScreen Australia BreastScreen Australia

• Conventional 2D MLO & CC mammo
• Read by 2 independent readers

• One must be a radiologist
• Arbitration by a single expert reader (>5yrs experience)

• Abnormalities worked up at assessment clinic
• Rigorous data collection
• Participation target 70% 50-69yo

BreastScreen Australia: Key Figures

• BreastScreen Australia Monitoring Report 2021 (age 50-74)
• Participation rate ~54.8%
• Assessment rate 11.7% after first screen, 3.7% after subsequent screen
• In 2019:

• Ca detection rate 59.2 per 10,000
• 59.8% had small Ca (<15mm)
• DCIS detection rate 13.7 per 10,000
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Screening Mammography

Loberg M, Lousdal ML, Bretthauer M and Kalager M. Benefits and harms of mammography screening. Breast Cancer Res. 2015; 17(1): 63.

Screening Programs

• Aus: Biennial mammo 40-74yo 
• NZ: Biennial mammo 45-79yo
• UK: Triennial mammo 50-71yo
• The Netherlands: Biennial mammo 50-75yo
• Austria: Biennial mammo 45-69yo
• France: Biennial mammo 50-74yo
• Germany: Biennial mammo 50-69yo
• Canada: Biennial mammo 50-74yo
• USA: No centrally organised (funded) screening program

Screening Recommendations
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Heleno, Bruno & Dias, Catarina & Martinho, Clarisse & Jacinto, Nuno & Cadinha, Luís & Santos, Paulo. (2021). Rethinking the Choosing Wisely Portugal 
Recommendation on Breast Cancer Screening. Acta Médica Portuguesa. 34. 721. 10.20344/amp.16849

Recent Screening Recommendations

• USA
• ACR: recommends annual mammo from 40yo (2023) 
• SBI: recommends annual mammo from 40yo
• USPSTFL recommends biennial mammo from 40yo (2024)

• Europe
• European Council: recommendations updated to encourage the use of 

tomo for all breast cancer screening (2022)

Benefits
• Reduce mortality
• Allows less invasive 

treatment 
• Positive psychologic 

effect

Harms
• Overdetection 
• False positives 
• False negatives
• Radiation exposure
• Negative psychological 

effects

Screening Controversies 

From: https://densebreastscanada.ca/what-are-the-facts-about-radiation-and-mammogram/
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False Positives

• Risk in literature ranges from 20% (EU) – 30% (US)
• Issues:

• Psychological impact
• Cost of unnecessary investigation (& Rx)
• Changes in health behaviour

• Reduced trust in health care system
• Less likely to reattend for screening?

Loberg M, Lousdal ML, Bretthauer M and Kalager M. Benefits and harms of mammography screening. 
Breast Cancer Res. 2015; 17(1): 63.

Diagnostic Breast Imaging

Diagnostic = symptomatic

Any age

No rebate privately (public clinics essentially nonexistent…)   

Referral required

Standard mammo + other tests
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Diagnostic imaging

• Symptomatic patients:
• New lump

• Breast or nipple asymmetry

• Skin changes (redness, dimpling)

• Nipple change

• Nipple discharge

• Unilateral/focal breast pain

• Imaging forms part of the triple test

Triple test

• Consists of:
1. Medial history, clinical breast examination

2. Imaging: mammography +/- US

3. Non-excisional biopsy

• Aims: 
• Maximise diagnostic accuracy

• Maximise preoperative diagnosis of breast Ca

• Minimise excisional biopsies

Pathway: new breast symptom <35yo

• Suspicious symptom: palpable mass, nipple change, skin change

• → ultrasound

• Non-suspicious symptom: no palpable lump, likely hormonal change
• Observe 6-8 weeks

• If still present → ultrasound

• If looks benign → no further Ix / surveillance USS

• If equivocal → biopsy
• → if malignant on Bx → mammogram

• If looks malignant → mammogram → biopsy

Pathway: new breast symptom ≥35yo

• Suspicious symptom: palpable mass, nipple change, skin 
change
• → mammogram (unless breastfeeding or lactating)

• Non-suspicious symptom: no palpable lump, likely hormonal 
change
• Observe 6-8 weeks

• If still present → mammogram + ultrasound

• If looks benign → no further Ix or continue screening

• If looks malignant or equivocal → biopsy
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Pathway: nipple discharge

• Clinical assessment + cytology

• If high risk → mammogram (if >35) + ultrasound + surgical 
referral
• Age >60yo
• Serous / bloody discharge
• Spontaneous
• Single duct
• Abnormal examination

• If low risk → screening mammo if due, 2-3 month clinical review
• Bilateral
• Only on expression
• Age <60yo
• Normal examination

Diagnostic pathways

• Cancer Australia 
• https://www.canceraustralia.gov.au/cancer-types/breast-

cancer/clinicians-hub/gp-guides-and-resources

• Radiology Across Borders (formerly Diagnostic Imaging 
Pathways)
• https://radiologyacrossborders.org/diagnostic_imaging_pathways/imagi

ng-pathways/breast-imaging

Increased risk of breast cancer

• Risk factors:
• Female
• Increasing age
• Unopposed oestrogen
• Family Hx
• Previous high-risk lesion
• Alcohol
• Previous chest XRT
• Genetic mutations

• Density is an independent risk factor

Duffy S et al. Mammographic density and breast cancer risk in breast screening assessment cases and women with a family history of breast cancer. 2018. EJC, vol 88: pp48-56.

Density
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BI-RADS

The American College of Radiology’s Breast Imaging Reporting and 
Data System (BI-RADS):
• A: almost entirely fat
• B: scattered areas of fibroglandular density
• C: heterogeneously dense
• D: extremely dense BIRADS A

10%

BIRADS B
40%

BIRADS C
40%

BIRADS D
10%



17/11/2024

9

Current   Prior               Current   Prior 

➢Conventional mammogram
➢Tomosynthesis
➢Contrast enhanced mammography
➢Ultrasound
➢MRI with contrast

Supplementary Imaging
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Tomosynthesis

• “3D” mammography
• Patient positioning the same 
• Xray arm sweeps in an arc
• Software reconstructs into 0.5mm-1mm slices
• Benefits:

• Reduces tissue overlap
• Better definition of lesion margins
• Very helpful for dense breasts!

https://www.ccjm.org/content/84/7/522/tab-figures-data

Tomosynthesis

Advantages (cf 2D)
- Improved Ca detection 
- Reduced recall rate from screening

Disadvantages
- Not physiologic
- Still affected by summation
- Ionising radiation

Bahl et al. Breast cancer characteristics associated with 2D Digital Mammography versus Digital Breast 
Tomosynthesis for screening-detected and interval cancers. Radiology: Volume 287: Number 1—April 2018

Conant et al. Mammographic Screening in Routine Practice: Multisite Study of Digital Breast Tomosynthesis 
and Digital Mammography Screenings. Radiology 2023; 307(3):e221571 

Tomosynthesis: Case Example Tomosynthesis: Case Example 

2D       Tomo        2D      Tomo
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Tomosynthesis: Case Example 

Tomo Sensitivity 86%
vs

Mammo Sensitivity 68%

Ca detection rate per 1000
Tomo: 10.6

Mammo: 3.5

Contrast-Enhanced Mammography

Advantages
- Morphology + physiology 
- Great for dense breasts

Disadvantages
- No rebate (yet!)
- Risk of allergy
- Ionising radiation
- Doesn’t visualise axilla 
 & chest wall

From: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8611680/

CEM versus mammo in women with 
dense breasts –
improved sensitivity (93% vs 72%) 
and specificity (68% vs 52%)

CEM reduced biopsy rate by 16.4%
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Ultrasound

• Complementary modality to mammography
• Provides additional information to mammogram

• Localise & characterise mammographic abnormality
• Identify lesions occult on mammogram
• Reassurance breast tissue is normal

• ‘Second look’ after MRI
• Particularly useful in dense breasts
• Not validated for screening

Ultrasound

Advantages
- Cheap
- No contrast
- No ionising radiation

Disadvantages
- Highly user dependant
- Time consuming
- Not physiologic

Ultrasound: Case Example Breast MRI

• Uses a magnetic field & radiowaves to produce images
• Complementary to mammogram & ultrasound
• Requires contrast (gadolinium)
• Indications:

• Screening in high-risk population (eg BRCA1, BRCA2)
• Known cancer: surgical planning, or post neoadjuvant 
• Evaluating implants
• Dense breasts
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Breast MRI

Advantages
- Excellent structural detail
- Physiologic information
- Visualises chest wall & axillae
- Not ionising radiation

Disadvantages
- Time consuming
- Uncomfortable
- Expensive
- Gadiolinium contrast

Breast MRI

Excellent structural detail + physiologic information
High sensitivity 

Modality Sensitivity Specificity

Mammo 25-58% 93-100%

USS 33-52% 91-98%

Mammo + USS 48-67% 89-98%

MRI 71-100% 81-98%

Sardanelli et al. The paradox of MRI for breast cancer screening: high-risk and dense breasts— available 
evidence and current practice. Insights into Imaging (2024) 15:96

MRI: Case Example MRI: Case Example 
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MRI: Case Example MRI: Case Example 

BreastScreen Australia 
(2019):

Ca detection rate ~6 per 
1000

USA/Germany:
Ca detection rate 22.6 per 1000

9.7% false positives

Netherlands: 
Ca detection rate 16.5 per 1000

8% false positives
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Learning Objectives

Describe the difference between diagnostic and screening imaging of the breasts.

Understand the role of supplementary imaging modalities in breast cancer 
screening.

List the advantages and disadvantages of commonly utilised imaging modalities in 
breast imaging. 

Risk-stratified screening
- Individualised ‘bespoke’ screening becoming commonplace 

Challenges & future directions

Risk-stratified screening
- Individualised ‘bespoke’ screening becoming commonplace 

Challenges & future directions

Questions?

cara.odenthal@qscan.com.au
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