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Purpose: To developuterinephantomsfor mimicking in vivo ultrasoundstrain imaging in saline infusedsonohysterography(SIS) and

employthem to compare strain imaging (elastography) systems.

Methodand Materials: Dimensionsandshapesof thetwo phantoms simulate theuterusof a pre-menopausalwomanwith noprevious

pregnancy. Phantomswereconstructedusingtissue-mimicking (TM) materialsconsisting of dispersions of safflower oil in gelatin.

10%,70% and80%,oil dispersionsrepresent fibroids,endometrial polyps,andfat, respectively.Myometriumandcervical tissues

wererepresentedby 40% in onephantom and50%in theother. In thefirst uterinephantom,3-mm diameterTM fibroidswere

randomlydistributedin TM myometrium.Theseconduterine phantomhasa 10-mm fibroid on theserosalsurface and5-mm and8-

mm spherical fibroids and5-mm spherical and8-mm x 5-mm pegshapedendometrialpolyps protrudinginto theendometrialcavity.

Samples for determining physical propertiesweremadeat thetime of phantom production.RFdatawasacquiredduringa volume

expansionof theendometrial cavityusing theSiemensAntaresVFX 13-5 and 9-4 transducers at 11 and9 MHz, respectively, on the

Aloka SSD 2000at 7.5MHz, and on a third systemat 4 MHz. Strain images weregenerated usinga 2-D block matchingor a 2-D

multilevel strainestimationtechnique.

Results: Strain imagesfrom thefirst phantomshowstiffer 3-mm inclusionsin the myometrium. In thesecondphantom,strain images

showthepartof theendometrial polyps projecting into theendometrial cavityappearedstiffer andthepart in themyometrium softer

comparedto themyometrium. Strain imagesfrom the Aloka andthe third systemwere of lower quality thantheSiemensAntares.

Conclusion:Durableuterine SISphantomswith well-definedpropertiescanbeproducedto allow realisticquantitative testingof SIS

strainimagingusingultrasound.


