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Purpose: To investigatethe effect of abdominal subcutaneousfat on organandeffectivedosesin abdominalcomputedtomography
(CT) examination by usingdeformable hybrid anthropomorphicphantoms and MCNPX2.5.

Methods and Materi al: A hybrid anthropomorphic computationalphantomrepresenting a newbornreferencepatientwasemployed
in this study to illustrate use of deformablephantoms for patient-specific dosimetry. The hybrid phantom is currently the most
advanced computational phantom incorporating the best featuresof conventional stylized and voxel phantoms,which include
parameter-basedflexibil ity and improvedanatomical realism, respectively. Basedon the template phantomof which the abdominal
circumferencewas36 cm, two more phantomshavingabdominal circumferencesof 33 and39 cm weregenerated by manipulating
control points on the abdominal surfaces. Three phantoms were then incorporatedinto MCNPX2.5 codewherehelical fan beams
from SOMATOM Sensation16 helical multi-sliceCT scannerweremodeled. A CT collimatorsettingof 12 mm anda tubepotential
of 100kVp, bothcommonly usedin pediatricCT scans, were simulatedfor il lustrativecalculations. Absorbeddosesfor major organ
doseswerecalculated in each of the threenewbornphantoms. The normalized organ absorbeddosesfor a total of 9 major organs
werecalculatedand comparedto each other.

Results: As waist circumference increases, the thicknessof abdominal subcutaneousfat increases correspondingly which causes a
decreasein theorganabsorbeddosefor CT beams,especially, for the small intestinal wall (-5.8%) andkidney(-7.3%).

Conclusion: Eventhoughthe effect of fat thickness on organdosewasnot significantin newborn phantom,highercorrelation would
be observed in older and larger phantoms.The authors are working on a series of pediatricphantoms so that a more systematic
investigationon theeffectof abdominal subcutaneousfat on CT dosimetrycould beperformed in thefuture.


