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1. Background and Principle
of Elastography
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Inherent Contrast
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* Limitations of palpation: subjective; small/deep
lesions
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Ultrasound Elastography
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2. Generation of Shear Waves
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« Insufficient for diffuse diseases + Higher repeatability
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B. Single Push Beam

Ultrasound Transducer

A. External Vibration: Fibroscan

Amplitude of Shear Waves by a Push Beam C. Supersonic Shear Imaging
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Increase push amplitude: Mechanical Index

Increase push duration: heating b
ol www.supersonicimagine.com; Bercoff et al., 2004




7/8/2016

Directional Filte
D. Com%-push Comb-push (cont'd)
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3. Detection of Shear Waves
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Plane wave imager vs. Line-by-line scanner Plane wave imager vs. Line-by-line scanner

Plane wave imager Line-by-line scanner Plane wave imager Line-by-line scanner
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Challenge in Shear Wave Detection

Clinical scanner

Vector 1 Lateral dimension

Vector 2
Vector 3
Vector 4
Vector 5
Data Alignment

True data sample
O Interpolated data sample
Data tracking trajectory
I Aligned data points
Truncated data points

Breast cancer study

Invasive mammary carcinoma
Nottingham grade IlI of III

Time Aligned Sequential Tracking (TAST)

Vectors

GE LOGIQ E9 (LE9) with CUSE

. Shear Wave Speed Calculation
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A. Time-to-Peak (TTP)

C. Cross Correlation

Ultrasound Transducer
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A. Tissue Viscosity
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B. Random Sample Consensus (RANSAC)

depth (mm)

Image courtesy of Dr. Kathy Nightingale

i Wang MH et al. Ultrasound Medicine and Biology, 36(5): 802-813, 2010.

5.Sources of Bias
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B. Compression
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C. Shear Wave Reflections
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