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4.3 AIM 2 DISCUSSION 

The shear modulus was shown previously to be frequency-independent in tissue 

mimicking phantoms (Hamhaber, Grieshaber et al. 2003). Analysis of variance was performed to 

test if there were any differences between measurements made at different frequencies. The 

results of the analysis of variance indicated that the shear modulus measurements in the brain 

were frequency dependent.  The shear modulus also seemed to be increasing with driver 

frequency (see Table 3.4 and the elastograms in Appendix B). 

4.4 LIMITATIONS 

 A potential limitation of this study was subject population age, ranging from 24 to 38 yrs. 

A second limitation was wave propagation was only encoded along one dimension. This made it 

difficult to determine the true shear stiffness of brain tissue because the displacement in the other 

two dimensions was unaccounted for. Brain tissue is somewhay anisotropic, and the white matter 

tracts may act as wave guides for the propagating shear waves (Romano, Scheel et al. 2012). The 

algorithm that was used to reconstruct elastograms in this study assumed isotropic material. 

Failure to account for anisotropy might result in an uncertainty of the shear modulus in brain 

tissue. The driver couldn’t operate at frequencies higher than 60 Hz because of an intense 

increase in attenuation. Higher frequencies would provide a more optimal resolution when 

performing MRE of the brain.  

4.5 FUTURE WORK 

  Radiation necrosis is a severe post-treatment local tissue reaction with disruption to the 

blood brain barrier (BBB), with evidence of edema, and necrosis, with or without mass effect on 

MRI (O'Brien and Colen 2014). Cerebral radiation-induced necrosis manifests itself at 

radiotherapy doses of less than 50 Gy and increases with increasing fraction dose, fraction size, 
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Figure B.4: Scan (upper row) and rescan (bottom row) elastograms for Subject 4 at 60 Hz (left), 

50 Hz (middle), and 40 Hz (right). 
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Figure B.5: Scan (upper row) and rescan (bottom row) elastograms for Subject 5 at 60 Hz (left), 

50 Hz (middle), and 40 Hz (right). 
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Figure B.6: Scan (upper row) and rescan (bottom row) elastograms for Subject 6 at 60 Hz (left), 
50 Hz (middle), and 40 Hz (right). 
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Figure B.7: Scan (upper row) and rescan (bottom row) elastograms for Subject 7 at 60 Hz (left), 

50 Hz (middle), and 40 Hz (right). 
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Figure B.8: Scan (upper row) and rescan (bottom row) elastograms for Subject 8 at 60 Hz (left), 

50 Hz (middle), and 40 Hz (right). 
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Figure B.9: Scan (upper row) and rescan (bottom row) elastograms for Subject 9 at 60 Hz (left), 
50 Hz (middle), and 40 Hz (right). 
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Figure B.10: Scan (upper row) and rescan (bottom row) elastograms for Subject 10 at 60 Hz 
(left), 50 Hz (middle), and 40 Hz (right). 
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