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Figure 2-4 Venous Anatomy and Examination[1]

[1] Replicated from R.W. Baumgartner, Handbook on Neurovascular Ultrasound, Frontiers of Neurology and Neuroscience Volume 21, Karger, 2006, Page: 185



Significant Developments in 
Ultrasound Research
 Attach To Diseased Cells For Identification 

(molecular imaging)

 TCD ultrasound enhanced tPA induced 
thrombosis

 Targeted Drug Delivery

 Gene Delivery

Phillips (2009) www.phillips.com; Drug Delivery



Previous Work
 Transcranial Acoustic Windows Detection on 

Ultrasound Phantoms

 Acoustic Charartertistic of Ultrasound contrast agent

Current Work
 Transcranial Acoustic Windows Detection on Sheep



Acoustic Window Anatomy
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Figure 2-5 Human Head Anatomy Cross-Section

Adapted from R. L. Drake; W. Vogl; A. W. M. Mitchell; Gray’s 

Anatomy for Students, Elsevier Inc., 2005, ISBN: 0808923064 

Page: 794

Adapted from K.A. Fujioka, C.M. Douville, Anatomy and 

freehand examination. In Newell DW, Aaslid R: 

Transcranial Doppler, Raven Press, New York, 1992



Acoustic Propagation

where R is the ultrasound response, S is the acoustic

backscatter of the medium, A is the attenuation, T is the

transfer function of the acoustic transducer and D is the

acoustic diffraction. The temporal bone caused the most

scattering.



Attenuation-Velocity Product
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Hardware Schematics
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Results

Figure 5. Ultrasound B-Mode 

Response of the Cross-section of an 

ovine Transcranial Region 

Figure 6. Broadband Ultrasound 

Attenuation-Velocity Response of the 

Cross-section of an ovine Transcranial

Region



Discussion
 Ovine (Sheep) != Human Anatomy

Ovine generally have denser skulls, and in some species, 
their jaw bone perturb up in front of the temporal bone, 
hindering ultrasound penetration of the temporal bone.

However, the technique under investigation of pre-
scanning the temporal for suitable acoustic window is 
anticipated to reduce the distance between experienced 
TCD operator versus non-experienced TCD operators; 
this will improve the reliability, repeatability and 
reproducibility of the procedure. 



Conclusion

 The TCD acoustic window response has some 
distinguishable features, although the features are not 
always recognizable. 

 Early Acoustic Window Detection could significantly 
improve the procedure for strokes, brain surgery and 
brain diseases. 
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Questions?
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