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Artificial Intelligence
as Promised
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Artificial Intelligence
as Delivered
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Raise your 
hand if you 
use AI
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Search on L.L Bean Boots
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Search on Robert Talbott Shirts

6

mailto:David.mezzoprete@volparahealth.com


4/29/23

2

Search on Volpara – We’ll Find You J
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History & types of artificial intelligence
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• Breast size and tissue composition

• X-ray machine types and settings

• Technologist factors, e.g., compression, 
positioning, artifacts

• Image processing (if not using raw x-ray images)

AI must work with a wide 
range of variables:
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• > 13M women attend a 
Volpara breast clinic 
annually.

• Volpara has collected 
60M raw images, 
securely stored in the 
cloud.

• Volpara® Analytics™
enables analysis of that 
data to provide site-wide 
analytics and nationwide 
benchmarking.

Challenge 1: each patient is unique

High breast volume
Low breast density

Low breast volume
High breast density

Data from Volpara Analytics.
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Each machine has different 
versions and settings. This 

presents a challenge for most AI 

to work across all of them.

Challenge 2: vendor unit variability

Machine brand (US)

Hologic, 83.3%

GE, 14.9%

Other, 1.8%

Screening modalities

Data from 2021 onwards. 
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Paddles can create significant 

artifacts the AI must deal 
with—either slant across an 

image or other issues, such as 
this from a curved paddle:

Challenge 3: variation from paddles

Knowing the physics allows 
the user to correct for most 
issues prior to AI processing 
—that is computer vision.

Paddles used

Data from 2021 onwards. 
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Challenge 4: technologist performance variation

Quality scores over 6 months of using 
Volpara Analytics

Data from 2021 onwards. Measurement of ten mammogram technologists.
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Challenge 5: image processing
• X-ray manufacturers 

process 2D/3D images in 
different, proprietary 
ways.

• Processing variability due 
to manufacturer, model, 
and site makes it difficult 
to get AI to work and be 
generalizable on 
“Presentation Images”.

• If pixel value is required 
for quantification 
reasons, raw data is 
needed.

Images from the same woman over 7 years on different x-ray machines

Raw Synthetic 2D
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What is “Truth”?
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What is “Truth”?

• Ability to collect and curate 
images quickly and develop a 
large database for use in 
algorithm development 

• A well curated set of image data 
provides opportunity to analyze 
images without bias of human 
interpretation or mammography 
system processing bias
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What is “Truth”?

AI Machine Learning requires 
objectively factual data be input in 
order for the algorithm to learn 
what the truth is and to train to 
identify it.

However, with breast density, the 
quality for the training data set is 
not precise.

Andy Sm ith PhD, Hologic
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What is “Truth”?

• Seven ACR Evaluators
• All Mammo MDs
• 300 Cases, (25% ABCD 

Categories)

• Who do you match or designate 
as the ‘Truth” ?
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What is “Truth”?
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What is “Truth”?

“Volpara Rocks”

Humans agree with each other 61% of the time
Humans agree with themselves 80% of the time

“Volpara Stinks”
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What is Truth?

• Use of DICOM Raw data avoids 
bias introduced by using 
processed data

• Different manufacturers’ images 
are processed with proprietary 
algorithms

• The same manufacturer will 
change processing algorithms
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Raw Images Synthetic Images
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What is  “Truth”?

• MRI has long been established 
as the “truth” regarding breast 
density

• Algorithm developed based on 
physics avoids bias introduced 
by human interpretation

• Volumetric density based on 
physics provides a 3D textured 
“map” of breast tissue
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Real Life AI – Density & Risk Modelling
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Real Life AI – Density & Risk Modelling
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Real Life AI – Density & Risk Modelling

Coarse classifications of density
Most often subjective

More finite classifications of density
Objectively measured
Input into risk Tyrer-Cuzick risk model as VBD% for 
more consistent results for patient
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What is “Truth”?

Bassett 1993 Huppe 2018 Volpara 2021

6 Technologists 5 Technologists 3,600 Technologists

6 Technologists 5 Technologists 3,600 Technologists

1,000 Mammograms 340 Mammograms 50,000,000 Mammograms
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Real Life AI - Measurement

Volpara’s Analytics AI, (Deep Learning), assesses 
breast geometry in the CC view:

• Nipple Central without Exaggeration
• No Cutoff
• Nipple in Profile
• PNL Length

Volpara’s Analytics AI, (Deep Learning), assesses 
breast geometry in the MLO view:

• Pectoral Muscle Length
• Pectoral Muscle Shape
• Nipple in Profile
• IMF Visible
• PNL Length
• Comprehensive assessment of adequate pectoral including 

the extension and width of the muscle on the image
• Pectoral skin folds
• Detection of tissue cut-off 
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Real Life AI – Measurement 
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Real Life AI – Measurement 

‘Quality and Positioning’
performance is above the 
Global benchmark (median) for 
the overall network 

The biggest potential for 
improvement across the 
network is in the compression 
quality
• Data analyzed for last 6 months across 

MIC network (March to Aug 2021)

• Volpara Benchmarks for Quality Score, 
Positioning and Compression displayed on 
scale 

• Calculated from Volpara’s global database -
lowest 10%, Median, highest 25% and Top 
10%

EWBC Post 
Mammography 
Educators = 2.5
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Real Life AI – Measurement 
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Real Life AI – Measurement 
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Case 1 Image 2
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Real Life AI – Rejected Images

Patient has mammogram taken and then get 
called back for additional views.

• Volpara determines compression is 3.7kPa of pressure 
which is ~40% of the ideal pressure based on force from 
the mammo unit and breast contact area with the 
compression paddle

• Feedback to RT is based on 50MM images in the Volpara 
Database

Patient return for mammogram and this time is 
compressed properly and everything is normal.

• Patient was worried that their might be a problem
• Patient has to take off of work, find child care, etc.
• Radiologist put in position to determine if the image needs 

to be rejected
• Patient receives additional radiation
• Facility has to use room that may have been used to 

accommodate another patient for a mammogram
• Patient gets billed for additional procedure
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Identified and Addressed!
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Oh no, now what?
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Oh no, now what?

37

Oh no, now what?
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Oh no, now what?
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Take-aways

• AI, Machine Learning, Deep Learning are not going away
• AI is not evil but not yet ready for prime-time
• Computers don’t come into a situation and ever leave so embrace the 

technology – you won’t win the fight
• Just because a product or service uses AI does not mean something is 

automatically good or even better than it used to be
• Well sorted data and “truth” is key to the use of AI in medical imaging
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Questions?, Muffins?, Chihuahua?
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