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lat. Capsicum antunm

> Red chili peppers contain capsaicin. At first this substance overwhelms

the so-called C nerve fibers responsible for transmitting pain but then disables
them for an extended period of time. Everybody knows the feeling —

first, the mouth is on fire, then it feels completely numb

> Research has indicated that shock wave therapy works the same way'.
When activated, the C nerve fibers release a specific substance (substance )
in the tissue as well as in the spinal cord. This substance is responsible for
causing shight discomfort during and after shock wave treatment. However,
with prolonged activation, C nerve fibers become incapable for some time
of releasing substance P and causing pain*

> Less substance P in the tissue leads to reduced pain, but there is more:
less substance P also causes so-called neurogenic inflammation to decline’

> A decline in neurogenic inflammation may in turn foster healing —
together with the release of growth factors and the activation of stem cells
in the treated tissue?

SHOCK WAVES ACT ON MUSCULOSKELETAL TISSUE
AND THE SKIN THROUGH VARIOUS MECHANISMS

These mechanisms result in both short-term and long-term effects
and bring pain relief and healing to the musculoskeletal system

PAIN RELIEF

MAIN SHORT-TERM Depletion of presynaptic
EFFECTS substance P in C nerve fibers'

Improved blood circulation®

MAIN LONG - TERM Blockqeeof

EFFECTS

neurogenic inflammation’ stem cells’
Improved tendon’ gliding ability* | New bone formation®

Activation of mesenchymal
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BOTH THE POSITIVE AND THE NEGATIVE PHASE OF A
SHOCK WAVE MAY CONTRIBUTE TO THESE MECHANISMS

> Dr. John Ogden (Atlanta, GA, USA) and
colleagues were most probably, first to address this
issue in 2001, stating that “a significant tssue effect
is cavitation consequent to the negative phase of the
wave propagation” (Ogden et al,, 2001). However,
they did not specified what this “significant tissue
effect’” actually is. In 2013 Dr. Camilo Perez
(Seattle, WA, USA) and colleagues wrote that exact
knowledge of the positive and negative pressure fields
of ESWT devices “may have important consequences
for therapy, depending on whether the positive
(associated with stress) or neganve (associated with
cavitation) component is responsible for therapeutic
bioeffects” (Perez et al.. 2013).

> The contribution of cavitation to the
therapeutic effects of ESWT on the musculoskeletal
system has been a long-standing question for more
than a decade, First indications in this regard came
from research conducted by Dr. Gustav Schelling
(Munich, Germany) and colleagues, who in 1994
exposed in vivo explanted frog sciatic nerves
to focused ESWT, either in normal frog Ringer
solution or in polyvinyl alcohol, a medium with low
cavitation activity (Schelling et al.. 1994). Based on
results from clectrophysiological recordings of the

sciatic nerves the authors concluded that “bioeffects
of shock waves on nervous fissue appear to result
from cavitation. Itis suggested that cavitation is also
the underlying mechanism of shock wave-related
pain during ESWL 1in clinical medicine” (Schelling
et al., 1994).

> Very recently, Dr. Christoph Schmitz (Munich,
Germany) and colleagues demonstrated for the first
time that cavitation actually contributes to therapeutic
effects of ESWT on the musculoskeletal system in
vivo. To this end the scientists exposed Caenorhabdins
elegans worms (C. elegans) in the lab o radial shock
waves generated with the Swiss DolorClast®. It
was found that increased exposure to radial ESWT
resulted in decreased mean speed of movement of
the worms (analyzed under the microscope similarly
to gait analysis of patients) while increasing the
proportion of worms rendered paralyzed (Angstman
et al., 2015). Reduction of cavitation by exposing
worms to radial ESWT in polyvinyl alcohol resulted
in reduced effect. Specifically, worms exposed to
radial ESWT in polyvinyl alcohol demonstrated
statistically significanctly higher average worm speed
than controls in S-medium immediately following
application of radial ESWT (Angstman et al., 2015).



