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Purpose: To evaluate the utility of an ultrasound scatterersize estimation method
(combined with B-mode features)to differentiate liver hemangioma (benign) from
malignantliver tumorsin a clinical study.

Method and Materials: Scatterersizeis estimated from thefrequencydependenceof the
backscattercoefficient,obtained usinga referencephantommethod. A tissuemimicking
phantomcontainingglass beads randomly distributedin gel was scannedby a Siemens
Antaresscannerequipped with a linear arraytransducerto verify the scatterer sizedata
reduction methodologyprior to usein clinical determinations. Excisednormal human
liver tissuesand in vivo liver hemangiomasand malignanttumorswereevaluatedusing
the methodologyusingeither the SiemensAntaresor GE Logic 9 scanners.The results
werecorrelatedwith biopsyfindings.

Results: For power spectraestimation, Welch’s average approach yields better results
than a periodogram and an autoregressiveapproach. Averaging over 15 independent
samples with a gating window length of around10 wavelengthsis desirableto obtain
reasonablesizeestimatesbased on the tradeoff between spatialresolutionandsignal-to-
noise ratio. Therefore,angularor elevationalcompoundingwas used for in vivo data
acquisition. A liver hemanigomas exhibited larger effective scatterer sizes than
surrounding normalliver tissues. CombiningB-modefeatures, such as a halo sign,with
scatterer sizeestimates maybeuseful to confirm thebenignor malignantclassification.

Conclusion: Ultrasoundscatterer sizesestimatedfrom frequencydependentbackscatter
properties may provideusefulclinical information,not readily availablein conventional
ultrasound B-mode images. Preliminary in vivo results suggest thatit may beaneffective
processingmethodfor distinguishingliver hemangiomas.


