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Urethra Identification in CT ImagesBased on 3-D Model Construction

Objective: ProstateIMRT treatmentplanningrequiresdose constraints on urethrato minimize
acute urinary morbidity under dose escalation or followed by seed implant brachytherapy.
However, it is difficult to identify it in CT imagesinceits density is very closeto thoseof the
surrounding tissues.Here, we present a novel 3-D model of urethra in voxel space based on
anatomydata andmechanical consideration.

Materials and Methods: A urethramodelis constructed with a 512x512x50 grid. The first
part is embeddedin prostateglandand the secondpart is describedasa free suspendedstring.
SinceCT imagesareacquired with thepatientlying prone, prostateglandwill descendanteriorly
dueto gravity, resultingin the first part of the urethramodel beingslightly convex. Assuming
thatthetissuesoutsidethe prostate areuniform, thesecondpartof theurethrawill suspend like a
string with two endsfixed.Frommechanics,thestringfollows equation
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where 321 ,, CCC , and 4C areconstantsdeterminedby theknown anatomy data, like prostate size

andurethra length, in this voxel space. Considering thestatistical uncertaintyfor eachindividual
patientandthis model’s simplification,we set a 10 pixel toleranceastheurethradiameter.

Results: This model urethraintercepts each slice of CT images with anareathat variesin size
andlocation. Theseinterceptedareas will be used astheurethra contours for treatmentplanning.
Theurethravolumesegmented this way is moreaccurate thanthecurrentmanualdelineation by
visual observationonly.

Conclusions: The method developedhere may be a feasible approachto thoseorgansthat
humaneyescanhardly distinguishfrom their backgroundin CT images suchasthe rectum. Its
utilit y in IMRT treatment planningneedsto befurtherexplored.


