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Bioengineering Assessment of Acupuncture - From Computer-Controlled Systems

to Teleacupuncture between China and Europe
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Basic, bioengineering translational
and clinical research on modernization
of acupuncture has been performed
at the Traditional Chinese Medicine
(TCM) Research Center at the Medi-
cal University in Graz since 1997 [1-11].
The goal of this lecture is to focus on
new innovative acupuncture stimula-
tion methods such as laser acupuncture
as well as on continuous electrical ear
acupuncture.

In addition innovative systems of
bioengineering assessment of acupunc-
ture using high-tech methods will be
presented in respect to single and dou-
ble blind, controlled randomized cross-
over studies. Besides the investigation
of peripheral effects of acupuncture
using thermal imaging, laser Doppler
flowmetry and laser Doppler imaging
special emphasis is given to investi-
gations of the central nervous system
using multidirectional transcranial ul-
trasound Doppler sonography, cerebral
near infrared spectroscopy, functional
magnetic resonance imaging and bio-
electrical methods like EEG entropy.
New methods of computer-based anal-
ysis of heart rate variability complete
the methodological spectrum.

Modernization of acupuncture,
computer-controlled stimulation,
computer-assisted recording of effects
of acupuncture in the brain and also
teleacupuncture are no longer future
visions. In cooperation with China,
research on this topic has already be-
come reality and is proceeding with
full speed at the Medical University of
Graz.
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