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We aim to demonstrate, using the TCGA/TCIA Breast image dataset, the performance of
quaniistive magnetic esonance imaging (MR) analyas (1o, MK e Phenctyping)
characterizing the molecular subtypes of breast cancer. unammqu of the relationships
between quantitative image analysis, molecular subtypes, and genomic data of breast cancer may
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Quantitative image analysis methods are being developed with the goal to serve as an aid in

cancer diagnosis and patient management. In some instances — such as computer-aided d

in screening mammography  suich methods have already become an integral part of today’

clinical practice (1-2). Quantitative imaging aims to provide objective and effective tools for clinical

decision making — serving as “measuring de\'mes' rather than ‘imaging device:

image analyses address various biomedical questions using computer vision and artificial

N e i M e P e 2 A A Bl CE e

diagnosis of disease continues to increase, with methods being developed and evaluated for use in
ssment of risk

- comput d detection (CADe)

- computer-aided lagnos

+ imaging genomics Patient-speci

Image-based tumor signature for
p, [—— precision medicine
‘ Quantitatively extract
lesion characteristics

Population-based:
Data-mining of computer-extracted
features on large datasets for
cancer discovery

This study used the 98 breast cancer cases for which magnetic resonance images (MRIs) were.
available in The Cancer Imaging Archive (TCIA) and which corresponded to breast cancer cases
available in the The Cancer Genome Atlas (TCGA). Clinical, genomics, epigenomics and
proteomics data of these cancer cases were prepared using TCGA-Assembler (4), an open-source
software freely available at www.compgenome.org for retrieving and processing TCGA Data.
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Imagiog genomicsinvolves the comratve inves data, dlinical data, histopatholo
o understand the molecular biology behind the imagi
rmal structures. [e.g., (7-13)]

Imaging Genomics

Asks questions about the relationships between
features “seen” in medical images and the biology of cancer
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association analyses (2,5-12). By \Bammg which phenotypes are correlated and which ar
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based phenotypes into advanced tumor signatures for predicting cancer risk and/or for

e

Computer output from quantitative image analysis is expected to aid in understanding disease by

yielding methods of *high-throughput image-based phenotyping” (11,12), or “radiogenomics” (13).
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user-friendly manner. The workstation below (demonstrated at RSNA 2010), automatically

performs lesion segmentation, feature extraction (i.e., image-based phenotyping), and feature
sification) to yield image-based tumor signatures.
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Above: Examples illustrating radiologist-extracted descriptors of internal enhancement
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Above: Size measurement visually determined by the radiologists and the size measurement
automatically calculated by the computer workstation
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Above: Box plots of normalized image-based quantitative phenotypes for the 98 breast
cancer cases stratified by ER stafes and pathelogical shage, respectively
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Sensitivity

Quantitative image analysis was performed on 98 de-identified MRI studies depicting
biopsy-proven breast cancers from the NCI's multi-institutional The Cancer Imaging
Archive (TCIA) and The Cancer Genome Atlas (TCGA) project. Computerized
image-based phenotyping was completely automated apart from the indication of the
lesion center and includet lesion segmentation, 2) feature extraction (i.e.,
extraction of image-based phenotypes) , 3) leave-one-case-out linear stepwise
feature selection, and 4) leave-one-case-out cross-validation merging image-based
phenotypes to form a prognostic predictive classifier. The performance of the
classifier model for molecular subtyping was evaluated using ROC analysis with the
area under the ROC curve (AUC) as the figure of merit.

The results from this study indicate that quantitative MRI analysis shows promise as
ameans for high-throughput image-based phenotyping in the discrimination of
breast cancer subtypes. In the future, the merging of image-based phenotypes with
genomic data may lead to improved prognostic predictors.




