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Purpose: Growing concern with rising costs of preclinical testing of anti-tumor drugs in animal models creates demand for

improvementsin measurement accuracy. Caliper tumor volume measurements are the most commonly accepted parameter in

tumor response studies. High frequencyultrasound(~35 MHz) is more accurate and the leastexpensive imaging measurement

device for rodent tumors. The accuracyof US measurementsis unfortunatelyhighly dependent on operator performance and

training. Although commercial phantomsfor qualityassurance(QA) in clinical ultrasoundare commonnosource of QA phantoms

wasavailableto validatethe accuracyof tumor responseto chemotherapeutic agents in rodentmodels. Method and Materials:

For thesestudiesa special purposeultrasound(US) phantom wasdesignedusing Gammexultrasoundmaterials andmanufacturing

expertisefrom clinical radiology. The prototypephantom is composedof four parts;A) high contrastuniformly spaced wire tool to

measurevertical (depth) accuracy, horizontal accuracy and linearity, B) low contrast variable diameter cylinder accuracy tool at

uniform depth, C) low contrast cylinder2mm-diameteraccuracyat variabledepth tool andD) low contrasthyperechoicspheres to

measuretumorvolumeaccuracy. US imagesof thephantom wereacquiredandtumorvolumemeasurementsmadewith a 35MHz

ultrasoundVevo 707 VisualsonicsRodentImager. Results: The measurementsshowed that the errors are generally lessthan±5%.

Large inter-operatorerrors approaching50%, however, wereobserveddueto 1. insufficient training, 2. undeveloped measurement

protocolsand3. simpleoperator errors. Conclusions: The materialsandmanufacturing procedures for GammexUS phantomsfor

human studiescanbe usedwith smaller imagingobjectssuitable for mousemodels. Preliminary experience showspotential for

improvedinter-institutionalvariability by improvingmeasurementprotocols andoperator training. Thesephantoms areexpected to

improvesmall animal tumor responsemeasurements, andreducethe costof cancer drug testing by improving confidence levelsof

outcomes.


