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Breast Imaging Reporting and Data System

BI-RADS

Organizational Changes
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BI-RADS v2025

» Lexicon terms re-ordered from least to most suspicious,
where practical

e Harmonization across modalities
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Calcifications: BI-RADS v2025

* Typically benign
— Skin, vascular, coarse, large rod-like, round, rim, layering,
suture (pepeorn-like,-dystrophic,punctate)
* Suspicious morphology

— Amorphous, coarse heterogeneous, fine pleomorphic, fine
linear or fine-linear branching

 Distribution
— Diffuse, regional, grouped, linear, segmental
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Breast arterial calcifications (BAC) as a marker of risk for
cardiovascular disease

Source: McLenachan S, et al. Clin Radiol 2019; 74:421-428



Assessment Categories
Category Degree of Abnormality

1 Lowest
2

3

6

0

4 \ 4

5 Highest

Source: BI-RADS 2013 ; Table 7. Abnormality Hierarchy



BI-RADS 1 Negative & 2 Benign

 Same management recommendation - routine
mammography screening

« Category 2 used when at least one benign finding
described (not only visualized)

« Recommend consensus in particular facility to describe
finding or not



BI-RADS Assessment 2 Benign

* Typically benign morphology

— Skin, vascular, coarse or “popcorn-like”, large rod-like

— Round

« |f isolated group of punctate = BI-RADS 3
* If new, increasing, linear or segmental = BI-RADS 4

— Rim, lucent-centered
— Dystrophic, milk-of-calcium, suture
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Skin Calcifications




Skin Calcifications




Vascular Calcifcations

www.medscape.com



Secretory Calcifications
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BI-RAS Assessment 3 Probably Benign

 NOT indeterminate category when not sure benign (2) or
suspicious (4)

« Specific imaging finding with known PPV of > 0% but <
2%
— Noncalcified circumscribed solid mass

— Focal asymmetry
— Solitary group of punetate (round) calcifications



BI-RADS Assessment 3 Probably Benign

* Only use after complete diagnostic evaluation (not at
screening)

* Interval change -2 if not BI-RADS 2 - then recommend
biopsy



Calcifications (BI-RADS 4, 5)

Level of Suspicion
Lowest
* Morphology

— Amorphous (10%)

— Coarse heterogeneous (13%)

— Fine pleomorphic (29%)

— Fine linear (70%)

— Fine linear branching (70%)
Highest




Table 3. Positive Predictive Value of Malignancy of Breast Calcifications Based on Morphology

Choietal. Parketal. Kimetal. Bentetal. Burnsideet al.
Morphology Descriptor 2020 [21] 2019[22] 2015[23] 2010 [24] 2007 [25]

Amorphous 1% 7.9% 20% 13%

Coarse Heterogeneous -- 7%

Fine Pleomorphic 299,
Fine Linear or Fine Linear-Branching - 539%

Source: BI-RADS v2025



Calcifications (BI-RADS 2, 3, 4, 5)

Level of Suspicion

R Lowest
 Distribution
— Diffuse
— Regional
— Grouped, clustered
— Linear
— Segmental v
Highest
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BI-RADS Assessments 4, 5

* BI-RADS 4 = suspicious (>2 to <95% PPV)

* BI-RADS 5 = highly suggestive of malignancy (> 95%
PPV)

* Both recommend tissue diagnosis
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Calcifications (BI-RADS 4, 5)

 Amorphous

« Coarse heterogeneous

* Fine pleomorphic

* Fine linear or fine-linear branching



BI-RADS Assessments 4A, 4B, 4C

* 4A — low suspicion for malignancy (>2% to <10%)



Amorphous (4A)




BI-RADS Assessments 4A, 4B, 4C

* 4A — low suspicion for malignancy (>2% to <10%)
* 4B — moderate suspicion for malignancy (>10% to <50%)



Coarse heterogeneous (4B)




BI-RADS Assessments 4A, 4B, 4C

* 4A — low suspicion for malignancy (>2% to <10%)
* 4B — moderate suspicion for malignancy (>10% to <50%)

* 4C — high suspicion for malignancy (but not classic)
(>50% to <95%)



Linear Branching Calcs (4C)

www.radiologykey.com



BI-RADS Assessments 4A, 4B, 4C

* More meaningful audit

 Clinical research

* Information to clinicians, pathologists

 NOT approved for MQSA as final assessment



Multiple Etiologies

www.aibolita.com



Multiple Etiologies
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Interval increase may be
seen in typical evolution of
benign calcifications




BI-RADS Assessment 6

* BI-RADS 6 = known biopsy-proven malignancy
— “Clinical follow-up with surgeon and/or oncologist, and definitive

loca
— Rep
— Rep

therapy (usually surgery) when clinically appropriate”

aced “surgical-excision-when-clinically appropriate”
aced “appropriate-action’

— Biopsy proven cancer requiring more imaging prior to definitive
treatment
« Second opinion
* Neoadjuvant chemotherapy monitoring



Mammography

 Calcifications correlated poorly with residual tumor
burden*®

 Calcifications may increase in setting of response

*Source: Weiss A et al. Ann Surg Oncol 2014; 21:3310
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US in Evaluating Calcifications

e N=111 cases
e 23% seen: 77% not seen
« /7% mass; 23% dilated duct + echogenic foci

* Soo MS et al. AJR 2003; 180:941-8



- Soo MS et al, AJR 2003;180:941-8



US in Evaluating Calcifications

+ US Correlate No US Correlate
PPV 69% 21%

Invasive 72% 28%

Underestimation 7% 33%

* Soo MS et al. AJR 2003; 180:941-8
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MRI in Evaluating Calcifications

* MRI should not be used to obviate biopsy of
indeterminant calcifications
— Multicenter study of 74 BI-RADS 4 or BIRADS 5 calcifications’
« Sensitivity 80%
« PPV 86%
« NPV 71%
« Accuracy 80%

1. Bazzocchi M et al. AUR Am J Roentgenol 2006; 186:1723-32.



MRI in Evaluating Calcifications

* Obviating biopsy
— Multicenter trial in 2006’
N =112 cases of suspicious calcifications
» Sensitivity 87%; NPV 71%

* MRI cannot be used to exclude biopsy of mammographic suspicious
calcifications

» Targeting specific biopsy site(s)
— To identify site(s) of malignancy
— To identify site(s) of invasive disease

1. Bazzocchi M et al. AJR Am J Roentgenol 2006; 186:1723-32.



Important to correlate mammography
findings with US (and other imaging)
findings, as well as clinical history
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Take-home Points

« Spot compression magnification

* Morphology & distribution

* Assign BI-RADS 3 appropriately

* Use BI-RADS lexicon to guide management



Thank you

JWLeung@mdanderson.org
drjessicaleung
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