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Purpose: To inv esti gate the fun damenta l limitation of tomosynthesis acqu isi tio n
on the detectabi lity of micr ocal cif icat ions (MCs) and to investigate the eff ect s
of employing une qual dos e di stri but ion (variable exposure) across the
t omosynthesis pr ojec tion s. Method and Materials: Ray tr acing was used through
a 5- cm thick homogen eous sla b phant om, which contained 150 - , 280 - , and 400 -
micron diameter sphe res embedded at the center. In this study we accoun ted fo r
acquisition geometry and x- ray quantum noise . Detectab ility was calculat ed
using a nonprewh iten ing obse rver . In t he sinogram data, detectability was
computed by inte grat ing obse rver re spon se over all projection views. In the
r econstructed im age, obs erve r re spo nse was computed using a 2D matched t empl ate
at the in - focus sl i ce of the sphere. To test variable distribution of exposure,
50% of the expos ure was conc entr ate d in the center three projection views , and
t he rest was div ided equ ally among the remaining projection views. Resul ts: We
determi ned that th e det ectability of MCs is reduced for larger projection angles
because of the i ncre ased pat hlen gth thr ough the phantom and larger source - to -
detector distanc e. The sphe res are pro jected on the detector as ellipses at
l arger angles, which blu rs t he MCs and decreases detectab ility. Detectability
of MCs using the var iabl e ex posu re meth od is approximately 10- 20% higher tha n
detectability in the equ al expos ure dis tribution method. Conclusion: The
detectability of MC is r educ ed i n a tom osynthesis acq uisition because of the
acquisition geometry if all proj ect ions are made with the same exposure. A
variable exposur e method can imp rov e MC detectability in DBT systems. In fut ure
work we will exa mine the eff ect of brea st structure noise on the variable
exposure method. Confli ct of In ter est: Research sponsored by Hologic, I nc. and
Dexela Ltd.


