AbstractID: 8216 Title: The effect of number of projections on the accuracy of volumetric
data reconstructed using digital tomosynthesis

Purpose: To invedigate the effect of the number of projections used as source data on the volume of objects recreatedby
tomosynthess whenusing the shift-andaddalgorithm.

Method and Materials: A phantom was createdin Matab to represent cubeof water within which a cube,sphereand cylinder of

bonewereinsertal. The phantomwasimportedinto the Pinnack treamentplanningsystemand DRRswereproducedat everydegree
from 340° to 20°. Differentvolumetricreconstructionsvere performedby using 2 to 41 of these DRRs. Sliceswerecreatecevay 2.5

mm andimportedinto Pinnecle to be contouedfor the volume of eachobjectto bedetemined.

Results: For the cube and cylinder, the volume calculatedfrom the conours grew closerto the true volume as the number of
projedionsusal wasincreagd with the calaulated volumeagreeingwith thetrue volumewhennine projectionswere usedto recreate
the object. For the sptere, the volume oscillated abou a valuethatis much larger than the real volume and neve reachedthe true
value

Conclusion: Dueto the naure of the shift-andaddalgorithm, it is easierto determire the preseice of anobjecton a dliceif it hasa
uniform signal. Thus preserte of the cylinder ard cubeon a slice was determinedby ensuring no ghostingwas presentarourd the
object Howevae, the sphere, which hasan inherenly varying signalon a two-dimensond projection,madeit muchharderto decide
whethera slice contans the full objector if it is beng partially smearedut, explainng the eroneousvolumesfrom the contous.
Therefae, while asfew as seven projecions areenoughto identfy the volume of cettain objects,diff erentreconstructioralgorithirs
mayberequiredto beusedto the reconstrugion of anyarbitrary object



