Virtual Histology: From Theory to
current Lirmnitations
Virtual Histology (77 |22 21157 )RV R CEIAIE TR Ao i 242

(ASAN Summit 2009, Seoul Korea 23 April 2009)

By
D) ”lllllam Kongto Hau ([ & [Pl )

Ph.D (Physiology) MSc, BSc (Biomedical Englneerlng)
P S B S R R D T

Affiliate:
Department of Physiology,

Institute of Cardiovascular Science and Medicine,
Tthe University of Hong| Kong

\/olcano Corp. (Clinicall Consultant)




Coronary angiography is only a luminology, it only shows
us the contrast filling lumen and nothing else.

Angiographic mild lesion by QCA
is actually severe by IVUS




Current Limitations of IVUS

Both in vivo and in vitro studies have shown that visual
retation of grey-scale I\VUS images for plague characterization
[SHigprecise.

~ IVUS has very low ability to characterize soft plague
COITIpOSitiOﬂ Am Heart J., 1997; vol.133: pp1-7

Kostamaa et al. demonstrated that 1\VUS underestimates the
total calcified plaque cross-sectional area by 40%, due to the inabilit
ofi the ultrasound to penetrate Intra-lesion calcium.

Am Heart J. 1999; vol.137: pp482%5

Eriedrich et al. examined 50 fresh human artery vessel
segments with histopathological validation, found that I'\VUS got a
very low sensitivity (64%) for the identification of small
accumulations of calcium, having a thickness less than 100 um.
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Virtual Histology™ IVUS

a ultrasound tissue characterization technigue, which uses
egressive spectral analysis of the radiofrequency ultrasound
s to reconstruct tissue maps with the aim of providing a

d classification of plaque composition .
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VH got very high accuracy (Over
90%o) in identifying 4 tissue types:
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IVUS Image Formation: from RF to Echo Image
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Autoregressive Model

Need to extract the freqguency information
from the raw ultrasound signal

aw ultrasound signal Frequency/Power signal
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Each of the plaque type got its own
spectral sighatures, that's why we are
able to use spectral analysis to classify
different tissue types.




Current Limitations of VH-IVUS

Jé@énrb 0N accurate poraers

» Not able to detect thrombus
Not able to aetect dissection

» N0 VVallaation data for stent




e Depends on accurate borders
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The accuracy of VH depends on
accurate border.

FF Light Green Area
DC White Area




* Not able to detect thrombus

4 =N =
Thrombus Is mistaken as
fiorous or fibrofatty

tiIssues.

Materials ether than plague, such as
thrembus are also automatically
characterized as one ofi the four
plague components, thus reducing
the accuracy of VH.



e Not able to detect dissection

' , Plaque Rupture August 13, 2006
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* No validation data for stent

| There is no classification for stent, the VH
software will classify stent as calcium
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Which View Is Better ?7?

IVUS View

Virtual Histolody
View

Angiographic
View




