Screening vs Diagnostic
Breast Imaging

Dr Cara Odenthal
BreastScreen
Qscan

What s screenin

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
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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.
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BreastScreen Australia

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:
1° female relative diagnosed with breast Ca <50yo
1° 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: 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
* In2019:
+ Ca detection rate 59.2 per 10,000
+ 59.8% had small Ca (<15mm)
+ DCIS detection rate 13.7 per 10,000

|

Source: AIHW analysis of BreastScreen Australia data. Data for this figure are avallabie in tables A3.S and A3.6
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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

Figure 3.7: Participation of women aged 50-74 in

area, and by socioeconomic area, 2018-2019
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Figure 3.8: Participation of women aged 50-74 in Australia, by

status, 2018-2019
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‘Scurce: AIMW analysis of BreastScreen Ausiralia data. Data for this figure are avalabis in Table A3

Screening Programs

* Aus: Biennialmammo 40-74yo

* NZ: Biennialmammao 45-79yo

* UK: Triennialmammo 50-71yo

* The Netherlands: Biennial mammo 50-75yo

* Austria: Biennial mammo 45-69yo

* France: Biennialmammo 50-74yo

* Germany: Biennial mammo 50-69yo

« Canada: Biennialmammo 50-74yo

* USA: No centrally organised (funded) screening program

Screening Mammography

Orgonized mammography screesieg programs and services
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Screening Recommendations
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Recommendation for
‘women aged Screening interval
40 - 49 years old

Recommendation for
women aged 70+

Recent Screening Recommendations

Shared decision making Every 2 years Uptoage 74

sonmaing P2 ernomes .
Shared docsionakig yar. ot o Ateast 03075 USA

2’;7;‘:?" Coleoeciiiyaionss ‘Shared decision making Every 2 years Uptoage 74 + ACR: recommends annual mammo from 4 (2023)
* SBI: recommends annual mammo from 40yo
* USPSTFL recommends biennial mammo from 40yo (2024)

U Preveniive Services Task Force
016y

American College of Obstericians and
[Gynecologists (2017

40 - 44 Shared decision
American Cancer Sociely (2015 making

1 year4s-54 Ifife expectancy > 10
45-49 Screen years

1102 yoars 55+

American College of Radiology

Screen P Individualize to current
(2017 1y ye:

oath o e xpocn « Europe
i Proveive Task Focnon

JPreventive Healthcare (2018)" Dorot screen 2103 years Uptoage 74 « European Council: recommendations updated to encourage the use of
tomo for all breast cancer screening (2022)

40 - 44 do not screen 45 every 2- 3 years
(conditional) 50-69 every 2 years Uptoage 74
45.- 49 screen (conditional) 70-74 every 3 years

[European Commission Initiative on
JBreast Cancer (2019)"

Not included in breast cancer

INHS England™*
Screening programme.

Every 3 years Uptoage 71

IPortugal (Despacho n.® 8254/2017)° Do not scroen Every 2 years No

Bruno & Dias, Catarina & Martinfo, Clar o , Luis Pat Sp— 3
Amendation on Breast Cancs i g 7211 a o P

Screening Controversies

Benefits Harms
* Reduce mortality * Overdetection

* Allows less invasive * False positives

treatment .

i . False negatives
Positive psychologic Radiation exposure
effect

Negative psychological
effects

Effective Radiation Dose (mSv)

bout.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?

dharms of mammograph

Category 5 - DIAGNOSTIC IMAGING SERVICES|

Diagnostic Breast Imaging

Diagnostic = symptomatic

Any age

No rebate privately (public clinics essentially nonexistent...)
Category 5 - DIAGNOSTIC IMAGING SERVICES | Referral required

Standard mammo + other tests




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
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« Minimise excisional biopsies

Pathway: new breast symptom <35yo

Pathway: new breast symptom >35yo

« Suspicious symptom: palpable mass, nipple change, skin change « Suspicious symptom: palpable mass, nipple change, skin
« > ultrasound change

- . . + = mammogram (unless breastfeeding or lactating)
« Non-suspicious symptom: no palpable lump, likely hormonal change . X "
. Observe 6-8 weeks » Non-suspicious symptom: no palpable lump, likely hormonal

« If still present - ultrasound change

h ! * Observe 6-8 weeks
« If looks benign - no further Ix / surveillance USS + If still present > mammogram + ultrasound

* If equivocal -> biopsy « If looks benign - no further Ix or continue screening

 if malignant on Bx > mammogram + If looks malignant or equivocal > biopsy
« If looks malignant > mammogram - biopsy
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Pathway: nipple discharge Diagnostic path

« Cancer Australia
« https://www.canceraustralia.gov.au/cancer-types/breast-
cancer/clinicians-hub/gp-guides-and-resources

« Clinical assessment + cytology
« If high risk > mammogram (if >35) + ultrasound + surgical
referral

« Age >60yo « Radiology Across Borders (formerly Diagnostic Imaging
«+ Serous / bloody discharge Pathways)

+ Spontaneous . X o . X X
« Single duct « https://radiologyacrossborders.org/diagnostic_imaging_pathways/imagi

+ Abnormal examination ng-pathways/breast-imaging
« If low risk - screening mammo if due, 2-3 month clinical review

« Bilateral

+ Only on expression

« Age <60yo

+ Normal examination

Increased risk of breast cancer Density

* Risk factors:
* Female
* Increasing age
* Unopposed oestrogen

* Family Hx € o : g

* Previous high-risk lesion 5 /.

* Alcohol L & 3 w s,
AT .= ’ - v

* Previous chest XRT
* Genetic mutations
Lo . . |
« Density is an independent risk factor




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 RADS D Bl
o

Relative Risk

w a0 o
© o o o

°

>10-25 »25-50
Breast Density (%)

»50-75
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Supplementary Imaging

»Conventional mammogram
»Tomosynthesis
» Contrast enhanced mammography
»Ultrasound
»>MRI with contrast
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Tomosynthesis Tomosynthesis

« “3D” mammography

Advantage:

« Patient positioning the same - ImprovedCa

* Xray arm sweeps in an arc —
isadvantages

* Software reconstructs into 0.5mm-1mm slice: - Notphysiologic

X - Stillaffected by summation
* Benefits: - lonising radiation

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

mosynthesis: Case Example Tomosynthesis: Case Example

F ¥

Tomo g Tomo
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Pilot trial of digital breast tomosynthesis (3D Two-year follow-up of participants in the
mammography) for population-based screening in BreastScreen Victoria pilot trial of tomosynthesis

TomOSyn heS|S: Case Example BreastScreen Victoria versus mammography: breast density-stratified

screening outcomes

Tomo Sensitivity 86%

Tomo
Mammo Sensitivity 68% e Mammo: 3.,

P; Rapid Access to Contrast-Enhanced spectral
Raphy in women recalled from breast
screening: the RACER trial study design

Contrast-enhanced mas

wography for the
assessment of screening recalls: a two-centre study

Contrast-Enhanced Mammography

Advantages
- Morphology + physiology
- Great for dense breasts

CEM versus mammoin women with

CEM reduced biopsy rate by 16. dense breasts—

Disadvantages

improvedsensitivity (93%vs 72%)

No rebate (yet!) and specificity (68%vs 52%)

Risk of allergy

lonising radiation

Doesn't visualise axilla
&chest wall
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Ultrasound Ultrasound

* Complementary modality to mammography Advantages

* Provides additional information to mammogram - Cheap
* Localise & characterise mammographic abnormality - Nocontrast
« Identify lesions occult on mammogram - Noionising radiation
* Reassurance breast tissue is normal
. s Disadvantages
* ‘Second look’ after MRI - Highly user dependant
« Particularly useful in dense breasts - Time consuming

« Not validated for screening - Not physiologic

Breast MRI

Ultrasound: Case Example

* 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

12
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Breast MRl Breast MRI

Advantages

- Excellent structural detail

- Physiologic information

- Visualises chest wall & axillae LIodElt Sensitivity Specificity

- Notionising radiation Mammo 25-58% 93-100%
uss 33-52% 91-98%

Disadvantages Mammo + USS 48-67% 89-98%

- Time consuming MRI 81-98%

- Uncomfortable

- Expensive

- Gadiolinium contrast

MRI: Case Example MRI: Case Example

13
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MRI: Case Example MRI: Case Example

Category 5 DUAGHOSTIC IMAGING SERVICES|

3 USA/Germany:
Ca detection rate 16.5 per 1000 Ca detection rate 22.6 per 1000
” 8% false positives - false positives

BreastScreen Australia
(2019):
Ca detection rate ~6 per
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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.

Questions?

a.odenthal@qscan.com.

Challenges & future directions

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

17/11/2024
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‘When should you
get screened for
breast cancer—and
how often?

Aber U ope
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