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

Purpose: To investigate the effect of the number of projections used as source data on the volume of objects recreatedby
tomosynthesis whenusing theshift-and-addalgorithm.

Method and Materi als: A phantom wascreatedin Matlab to representa cubeof water within which a cube,sphereandcylinder of
bonewereinserted. Thephantomwasimportedinto thePinnacle treatmentplanningsystemandDRRswereproducedat everydegree
from 340° to 20°. Differentvolumetricreconstructionswereperformedby using 2 to 41 of theseDRRs. Sliceswerecreatedevery 2.5
mm andimportedinto Pinnacle to becontouredfor thevolumeof eachobjectto bedetermined.

Results: For the cube and cylinder, the volume calculatedfrom the contours grew closer to the true volume as the number of
projectionsused wasincreased, with the calculated volumeagreeingwith thetruevolumewhennine projectionswere usedto recreate
the object. For the sphere,the volume oscillated about a valuethat is much larger than the real volumeand never reachedthe true
value.

Conclusion: Due to the nature of the shift-and-addalgorithm, it is easierto determine thepresenceof an objecton a slice if it hasa
uniform signal. Thus presence of the cylinder and cubeon a slice was determinedby ensuring no ghostingwaspresentaround the
object. However, thesphere, which hasan inherently varyingsignalon a two-dimensional projection,madeit muchharder to decide
whethera slice contains the full object or if it is being partially smearedout, explaining the erroneousvolumesfrom the contours.
Therefore, while asfew as seven projectionsareenoughto identify thevolumeof certain objects,differentreconstructionalgorithms
mayberequiredto beusedto the reconstruction of anyarbitraryobject.


