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Pur pose:

Di ffuse Optical Tonography (DOT) provides nulti-paraneter data on netabolic
function, however interpretation of these data can be challenging. Conputer

Ai ded Detection (CAD) data analysis procedures for DOT are introduced and
applied to derive conposite signatures of malignancy in human breast tissue. In
contrast to previous optical manmmography anal ysis schenes, the new statistica
approach utilizes distributions of several optical properties across nultiple
subj ects and across the many voxels from each subject. The nethodol ogy is tested
in a popul ation of biopsy-confirnmed nmalignant (35) and benign (8) |esions.

Met hods:

DOT CAD enpl oys multi-paraneter, nmulti-voxel, multi-subject neasurenents to
derive a sinmple function which transfornms DOT i mages of tissue chronpphores and
scattering into a ‘probability of malignancy’ tonogram The fornmalism

i ncorporates both intra-subject spatial heterogeneity and inter-subject

di stributions of physiological properties derived froma popul ati on of cancer-
cont ai ni ng breasts. A weighted conbi nati on of physiol ogi cal paraneters define a
‘“Malignancy Parameter’ (M. Logistic regression is currently utilized for

wei ghting factor optim zation. The utility of Mis exam ned, enploying 3D DOT

i mages froman additional subject in a | eave-one-out cross validation procedure.

Resul ts:

Initial results confirmthe automated techni que can, w thout any human

i ntervention, produce tonograns that distinguish healthy from nalignant tissue.
When conpared with a gold standard tissue segnentation, this protocol produced
an average true positive rate (sensitivity) of 89% and true negative rate
(specificity) of 94%using an enpirically chosen probability threshold.

Concl usi ons:

This study suggests the automated multi-subject, multi-voxel, multi-paramneter
statistical analysis of diffuse optical data are potentially quite useful
produci ng tonmogranms which di stinguish healthy frommalignant tissue using the
relatively sinple logistic regression classifier. This type of data anal ysis
may al so prove useful for suppression of inage artifacts.



