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Purpose: To formulate a systematic method to establish an optimized MRI pulse sequenceusing an
experimentalMRI scanner asanexamplefor polymergel dosimetry (PGD).

Methods and Materials: 3D dosimetryfor clinical applicationsneeds2x2x2mm3 spatial resolution with
doseuncertaintylower than3%. Fundamentalsof MRI physics lead to optimizedimagingparametersfor
R2 measurements.We chosea multiple spin-echotechniqueof CMPG with variablecrusher pulses. The
2D imaging techniquewas supplemented with interleaved slice acquisition for higher effici ency. The
optimized parameterswere implementedin a 1.5T MR system (Magnex Scientific, Oxfordshire, UK)
usingtheApollo pulseprogramming/dataacquisition system(TecmagInc., Houston,TX). Measurements
werecarried out for a phantomcontainingvarying R2 values.

Results and Discussion: The signal-to-noise ratio (SNR) of baseline signalsof our scannerwas low;
thereby, acquisitions had to be repeated for 25 times to raise SNR to a value greaterthan 50. The spin
echotime was determined to be22 ms basedon theavailablegradientfield strength.SinceTR shouldbe
longerthan3 timesof the longest T1, TR wasset to 3 sec. The numberof spin echoes (NSE) has to be
suff iciently large since the uncertainty of the estimatedR2 value decreaseswith increasing NSE. The
numberis limitedbecausethesignal noisedepartsfrom Gaussianas thesignaldecays. For SNR=50,NSE
should bebetween15 and 20 for R2 ranging from 2 to 10 s-1. For theseimagingparameters the total scan
takes 21.3 hours to obtain 48 2-mm slices. We showed that increasingSNR broadens the measurable
rangeof theR2 valueand reduces NSE.

Conclusion: A key requirement of high resolution andhigh precisionMRI for PGD is to achieveSNR
largerthan50.


