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Transmyocardial Laser Revascularization
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Abstract

Transmyocardial Laser Revascularization (TMLR) is a useful
clinical treatment for coronary patients, but it’s mechanism of
action is not well known and there has been different reports for
TMLR patients follow up results. Physical studies are important
inorder to predict the morphology of TMLR channels. Morever,
channel’s geometrical shape and their thermal damage have an
important role in it’s function.

This project is designed to study the probability of creating
channels with different geometrical shapes as a function of laser
pulse characteristics and fiber optic's speed of peneteration.

The laser beam with power of 105W and 85W was delivered to
the tissue by Nd:YAG laser through a 500um fiber optic with
the speed of 1.2mm/s and 2.4mm/s.

Tissue samples were choosen from left ventricle of sheep
hearts. This samples were about 6mm thick and their surface
dimentions were 1xIcm.

Results showed that almost all the channels had elliptical cross
sections. Channel dimentions were decreased with increasing
laser power, while the fiber speed was constant . With the above
powers and speeds , the difference between surface of created
channel’s cross sections was statistically significant. Channel’s
cross sections were decreased by increasing of fiber speed while
the laser power was constant. But under the same circumstances,
the differences of the channel’s cross section’s were not
statistically significant.

Considering laser energy per created channel, showed that
increase of laser power and fiber speed can decrease relative
differences of cross sections along the channel.



