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Purpose: Thecancerincidenceratein pregnantwomen is increasing, dueto both thenewtrendfor delaying pregnancyinto late
reproductiveagesandearly detection of common cancersassociatedwith pregnancy. Whenradiationtreatmentis chosen, thesafety
concernfor themotherandfetus mustbefully addressed.However, previousstudiesof fetaldose, suchasthosereported by AAPM
TG-36, hadbeenlimited to homogenouswaterphantoms andsurfacemeasurementsthatarenot quantitative. This paperpresents our
effort to developmedical accelerators and ICRPstandardreferencepregnant patient modelsfor MonteCarlocalculationsof non-target
doses duringradiationtreatments.

Method and Materials: The MonteCarlo programMCNPX wasusedto developa completemodelof a VarianClinac2100C.
Peripheral doseprofilesin a water phantom wereinvestigatedfor thefollowing squarefields definedby thejaws:5 cm x 5 cm,10 cm
x 10 cm,and20 cm x 20 cm. Anatomically-realistic pregnantpatientand fetal models at differentstagesof gestationrepresenting
ICRPreferencefemalepatientsweredevelopedusinglatestanatomical modeling technologies.

Results:Theperipheral dosecharacteristicsasa function of distancefrom thefield edge for 5 cm x 5 cm,10 cm x 10 cm,and20 cm x
20 cm field sizesat several depthsareconsistentwith previousstudies. Thechangein peripheraldoseasa functionof depthis small
for eachfield size. Theperipheraldose increasesasfield sizeincreases.

Conclusion:Calculations of organdoses to a pregnantpatient andfetushavebeendemonstrated. Suchdatawill helpbetterassessthe
risks to themotherandfetusfrom radiation treatmentprocedures.Thetoolswe havedevelopedcanbeadoptedfor routineuseto
optimize the treatmentplanning for pregnant patients.


