Genius Al Detection Software
Health Canada Supplement to the Genius Al Detection Software Physician User Guide

The information in this supplement provides additional details on the Standalone
Performance Evaluation conducted on Hologic’s Reader Study and MRMC Database,
outlined in the Genius AI® Detection Software Physician User Guide (MAN-09691-002).

1. Patient Information

Age: Average 58 years
Sex: Female
Race/Ethnicity: ~ (Not recorded.)

Breast Density:

1.1 Age Characteristics of Standalone Study Cases

Figure 1 shows the age distribution of all 764 cases included in the standalone study. The
average patient age was 58 years.
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Figure 1: Distribution of patient age within the standalone study data set of 764 cases
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1.2 Breast Density Characteristics of Standalone Study Cases

Figure 2 illustrates the breast density distribution of all 764 cases included in the
standalone study. The BIRADS density categorization of the 390 cases from the MRMC
study was done by the participants of the reader study. The category assigned by the
majority of the readers was used for this data set. BIRADS density of the additional 274
negative cases used to extend the data set for this standalone study was assigned by a
single expert radiologist.
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Figure 2: Distribution of BIRADS breast density in the standalone study data set of 764 cases
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2. Standalone Performance Evaluation
Sub-Group Analyses

2.1 Location Specific fROC Curves for Mass-Based Lesions

Figure 3 shows fROC curves for Hologic’s standard-resolution and high-resolution
tomosynthesis acquisition modes focusing exclusively on mass-based lesions. The fROC
curves of figure 3 demonstrate that the overall performance of Genius Al Detection is
comparable when it comes to detection of masses for both Hologic’s standard-resolution
and high-resolution tomosynthesis acquisition modes, as both fROC curves follow each
other very closely across the range. In the case of mass lesion detection, the standard-
resolution mode has a slight advantage on sensitivity over the high-resolution mode, but
with a slightly elevated false positive marks per case. Overall, however, the differences
illustrated in figure 3 are minimal for Genius Al Detection operating on either the
standard-resolution or the high-resolution acquisition mode for the detection of mass-
based lesions.
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Figure 3: Comparison of Genius Al Detection fROC curves between standard-resolution
(StdRes) and high-resolution (HighRes) tomosynthesis acquisition modes using only
mass-based lesions. False positives per view were calculated using all non-cancer cases,
including biopsy benign cases.
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2.2 Location Specific fROC Curves for Calcification Lesions

Figure 4 shows fROC curves for Hologic’s standard-resolution and high-resolution
tomosynthesis acquisition modes focusing exclusively on calcification lesions. The fROC
curves of figure 4 demonstrate that the overall performance of Genius Al Detection is
comparable when it comes to detection of calcifications for both Hologic’s standard-
resolution and high-resolution tomosynthesis acquisition modes, as both fROC curves
follow each other very closely across the range. In the case of calcification detection, the
standard-resolution mode has a slight advantage on sensitivity and a slightly elevated
false positive marks per case over the high-resolution mode. Overall, however, the
differences illustrated in figure 4 are minimal for Genius Al Detection operating on either
the standard-resolution or the high-resolution acquisition mode for the detection of
calcification lesions. Such minor differences are expected as calcification lesions benefit
more from the high-resolution acquisition mode.
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Figure 4: Comparison of Genius Al Detection fROC curves between standard-resolution
(StdRes) and high-resolution (HighRes) tomosynthesis acquisition modes using only
calcification lesions. False positives per view were calculated using all non-cancer cases,
including biopsy benign cases.
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2.3 Stratified fROC Curves by Lesion Density

In this part of the standalone study, fROC analysis was used to evaluate the performance
of Genius Al Detection under Hologic’s standard-resolution and high-resolution
tomosynthesis acquisition modes in regards to breast density. The complete data set of
764 cases was divided into two overall density categories: fatty breasts (which included
BIRADS density categories a and b) and dense breasts (which included BIRADS density
categories c and d). The two data sets, one including 410 fatty breast cases and one
including 354 dense breast cases, were then analyzed using fROC analysis to compare the
performance of Genius Al Detection on standard-resolution and high-resolution modes
for fatty and dense breasts separately.
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2.3.1 Location Specific fROC Curves for Fatty Breast Cases

Figure 5 shows fROC curves for Hologic’s standard-resolution and high-resolution
tomosynthesis acquisition modes focusing exclusively on fatty breasts. The fROC curves
of figure 5 demonstrate that the overall performance of Genius Al Detection is
comparable when it comes to breast densities of BIRADS categories a and b for both
Hologic’s standard-resolution and high-resolution tomosynthesis acquisition modes, as
both fROC curves follow each other very closely across the range. In the case of fatty
breasts, the standard-resolution mode has slightly elevated false positive marks per case
compared to the high-resolution mode. Overall, as illustrated in figure 5, there is little
difference for Genius Al Detection operating on either the standard-resolution or the
high-resolution mode when looking at fatty breasts.
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Figure 5: Comparison of Genius Al Detection fROC between standard-resolution (StdRes)
and high-resolution (HighRes) tomosynthesis acquisition modes using only cases that fall
within BIRADS density categories of a and b (fatty breast cases). False positives per view

were calculated using all non-cancer cases, including biopsy benign cases.
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2.3.2 Location Specific fROC Curves for Dense Breast Cases

Figure 6 shows fROC curves for Hologic’s standard-resolution and high-resolution
tomosynthesis acquisition modes focusing exclusively on dense breasts. The fROC curves
of figure 6 demonstrate that the overall performance of Genius Al Detection is
comparable when it comes to breast densities of BIRADS categories ¢ and d for both
Hologic’s standard-resolution and high-resolution tomosynthesis acquisition modes, as
both fROC curves follow each other very closely across the range. In the case of dense
breasts, the standard-resolution mode has slightly elevated false positive marks per case
and a slight advantage of sensitivity compared to the high-resolution mode. Overall, as
illustrated in figure 6, there is little difference for Genius Al Detection operating on either
the standard-resolution or the high-resolution mode when looking at dense breasts.
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Figure 6: Comparison of Genius Al Detection fROC between standard-resolution (StdRes)

and high-resolution (HighRes) tomosynthesis acquisition modes using only cases that fall

within BIRADS density categories of ¢ and d (dense breast cases). False positives per view
were calculated using all non-cancer cases, including biopsy benign cases.
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3. Image Acquisition Mode

The study evaluated cancers in the database that were detected with one, but not both, of
the Genius Al Detection tomosynthesis acquisition modes. Three cancers were found
only under standard-resolution tomosynthesis acquisition mode and two cancers were
found only under high-resolution tomosynthesis acquisition mode.

3.1  Cancers Detected Only in High-Resolution Tomosynthesis
Acquisition Mode
Table 1 shows the regions of interest of the two cancers Genius Al Detection detected

under the high-resolution tomosynthesis acquisition mode but missed under the
standard-resolution mode.

Table 1: ROIs of Cancers Genius Al Detection Detected Only on
Hologic’s High-Resolution Tomosynthesis Acquisition Mode
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3.2 Cancers Detected Only in Standard-Resolution
Tomosynthesis Acquisition Mode

Table 2 shows the regions of interest of the three cancers Genius Al Detection detected
under the standard-resolution tomosynthesis acquisition mode but missed under the
high-resolution mode.

Table 2: ROIs of Cancers Genius Al Detection Detected Only on
Hologic’s Standard-Resolution Tomosynthesis Acquisition Mode
CC MLO
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4. Ground Truth and Labeling

All the cancers labeled as such in the training and standalone/clinical study databases are
biopsy proven. Location specific analysis for the purpose of fROC curves is performed by
comparing the location of marks presented by the Al algorithm with a ground truth
identified by an expert.

Determination of the location of lesions is performed by mammography experts using
anonymized copies of clinical reports sent by the clinical sites. The truth marker expert
reviews the reports that were dictated by the site radiologist alongside the screening
views, as well as associated additional views and post-biopsy images when applicable.
The pathology reports that identify the biopsied lesions are studied to identify those
lesions that were proven malignant by biopsy. The biopsied lesions are tagged as
malignant or benign based on the outcome presented in the pathology report, and their
locations as identified by the experts are recorded.

5. Reader Information

Seventeen readers with a range of clinical and tomosynthesis experience participated in
the study. All readers were board-certified, MQSA-qualified, and representative of the
intended users, including completion of the mandatory 8 hours of training to read 3D
mammography image sets and actively read 3D mammography image sets as part of
their practice. Readers participating in the study were selected by an independent study
coordinator and approved by Hologic. Readers were given a series of 25 training exams
(independent from the cases included in the main study) to review how CAD
information would be presented to them during the MRMC on the standard-of-care 3D
and synthetic 2D image sets prior to the start of the reader study. No cases used for
training or reader assessment were used in the pivotal reader study. A summary
description of the 17 readers’ experience is provided in Table 3.
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Table 3: Participating Reader Experience Levels

Reader Practice Type Average >500 Breast Years Years of
Number Annual Tomosynthesis | Imaging |Active | Tomosynthesis
Mammography | Exams in the |Fellowship Experience
Interpretation |Last Two Years
Volume
(Personal)
1 Private 500 No No 9 3
2 Community >3000 No No 36 8
Hospital with
academic
affiliations
3 Private 1000 No No 8 4
4 Community 1200 No No 13 6
Hospital
5% Community 7000 No Yes 6 4
Hospital
6* Community 5000 No Yes 9 9
Hospital
7* Academic >3000 Yes Yes 6 6
8 Community 1000 No No 2 2
Hospital
9 Private/Group 2000 Yes No 6 5
10 Community 1700 No No 26 5
Radiology in
hospital and office
setting
11* Academic 1400 No Yes 5 5
12* Community 5500 Yes Yes 26 7
Hospital
13* Community 4500 Yes Yes 23 5
Hospital
14* Academic 1011 Yes Yes 5 5
15* Academic 1400 Yes Yes 10 5
16 Private/Academic >960 Yes No 20 2
17* Community 6000 Yes Yes 11 2
Hospital
* Indicates radiologists who in the last 3 years spent more than 75% of their clinical effort on breast imaging specifically.

MAN-09004-002 Revision 001, June 2023 Hologic, Inc. Page 11 of 11
36 Apple Ridge Road, Danbury, CT 06810 (800) 447-1856
© 2023 Hologic, Inc. The information contained in this document is proprietary. Unauthorized distribution is prohibited.



	1. Patient Information
	1.1 Age Characteristics of Standalone Study Cases
	1.2 Breast Density Characteristics of Standalone Study Cases

	2. Standalone Performance Evaluation Sub-Group Analyses
	2.1 Location Specific fROC Curves for Mass-Based Lesions
	2.2 Location Specific fROC Curves for Calcification Lesions
	2.3 Stratified fROC Curves by Lesion Density
	2.3.1 Location Specific fROC Curves for Fatty Breast Cases
	2.3.2 Location Specific fROC Curves for Dense Breast Cases


	3. Image Acquisition Mode
	3.1 Cancers Detected Only in High-Resolution Tomosynthesis Acquisition Mode
	3.2 Cancers Detected Only in Standard-Resolution Tomosynthesis Acquisition Mode

	4. Ground Truth and Labeling
	5. Reader Information


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



