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Deep Learning

Feature Extraction Classification

Feature Extraction & Classification

Malignant

Malignant




Al in breast imaging

Benefits: Challenges:
+BIRADS lexicon -Recent adoption of DBT

+Robust tracking
+Standard positioning

-Variability in appearance between
vendors synthetic 2D images
-Files size

+Large available data sets -Multi-modality tools

+Familiarity and acceptance -Clinical information from many
of CAD sources for accurate image
interpretation

-Ethics, Privacy, Legality
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Al for Cancer Detection

* Most focus on screening mammography
» Multiple FDA approved applications
* Best performance-Al algorithms combined with a radiologist

* Significant issues with understanding how Al applications perform
in real world when used outside of trials

* Additional challenges with DBT (worse Al performance than FFDM)
* CESM-rapidly evolving modality=> opportunities for Al
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Applications of Al in Breast Imaging

Non-interpretive Al
Cancer risk assessment
Density quantification
Workflow triage

Image quality assessment
Image enhancement

Interpretive Al

Cancer detection
Decision support
Response to NAC
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Al for Cancer Detection

Examples of different vendors Al tools to identify and stratify risk of maligna@. E%QI&YY
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Al for Decision Support

* Improve radiologist’s diagnostic performance

. OpRortunities in decision support include:
o benign biopsy recommendations
o Minimizing false-negative interpretations

* Examples:
o DBT Increased Sn; reducing false negative
o predicting malignancy in calcifications
o stratifying masses on ultrasound
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Al for Decision Support-
Calcifications Stratification

Quantitative analysis of the

amorphous calcification morpholo

and distribution and their surroundings
helps distinguish between benign versus
malignant cases

Unsupervised clustering identifies a
consistent set of local shape and
texture-based features

Global features like variation in
microcalcification size and s/patial
distribution predict high risk/malignant
cases

ROI of mammogram Segmentad foreground mask Background mask
®

Radiomic (local) - 87 features
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Al for Decision Support-Breast Ultrasound

Manisha Bahl et al. Artificial Intelligence for
Breast Ultrasound: AJR Expert Panel
Narrative Review American Journal of
Roentgenology; vol 223; Dec 2024

FDA approved tools for US are intended for soft-tissue lesion classification and/or detection
-->Improve specificity among nonspecialists and decrease interpretation time
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Al for Decision Support-Vascular
Calcifications Detection/Quantification

Accurate, automated identification of
BAC can improve cardiovascular risk
stratification, especially in women whose
disease may otherwise go unnoticed

Recent advancements in Al and
ML, particularly in DL models such
as CNN, have shown tremendous
promise in detecting and
quantifying BAC with high accuracy

Interpolation based on BAC binary mask

Potential to transform
mammographic screening into a
dual-purpose tool for both breast oo aamacoas o e e S m R
cancer and cardiovascular risk

assessment

Wi, QZhang, DBlack, H Ding, C Irbarren, A Shojazadsh, S Molloi. Quantification of
for
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How Clairity Breast is shaping the future of proactive,
personalized breast cancer care
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Local Validation

Identification
of Stakeholders. Deployment







