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Pur pose

We are devel oping a conputerized nass detection algorithmfor the DBT
breast volume. Extending existing concepts from projection mamrography
to 3D is conputationally expensive.

We are presenting an efficient algorithmfor the pre-selection of |esion
candi dates fromthe DBT volune for further processing.

Met hod and Materials

We applied a 3D radial gradient filter to the DBT breast volune. The
convolution integral was linmted to a shell. To account for variablity
of mass sizes, volunes were filtered with nmultiple shell sizes. To

i ncrease conputational efficiency, convolution was done in the Fourier
domain. A maxi mumintensity projection of each filtered vol une was
processed with a 2D tophat filter, using a structuring el enent of the
sane scale as the shell. Projections at nultiple scales were conbi ned
by chosing the largest filter response, of the 3 scales, at a given

pi xel | ocati on.

Al gorithm performance was eval uated on a dat abase of 21 breast vol unes
with 13 nmalignant and 8 benign |l esions. Patient images were acquired
at Massachusetts General Hospital

Resul ts

The algorithmhad a sensitivity of 100% at 22 fal se positives and 90%
at 13 fal se positives per breast volunme. For this pre-selection stage,
the goal is to achieve high sensitivity. The fal se positive rate can
be reduced subsequently through feature anal ysis.

Concl usi ons

We have devel oped an efficien pre-selection stage for a 3D nmass
detection algorithm The radial filtering stage uses a 3D filter which
is |l ess sensitive to reconstruction artifacts and responds nore
accurately to 3D spherical structures.

Future work will include feature analysis to further reduce fal se
positive detections.
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