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PHYSICS: F-SW AND R-SW

BASIC INFORMATION ON FOCUSED AND RADIAL
SHOCK WAVE PHYSICS

Pavel Novak

Physics:FSW and 5w

ABSTRACT

In modern medical practice, both focused shock waves and radial pressure
Focusedonddefocusedshock

‘waves are used. Though not correct in physical v

shockwaves and p et e
differnot only i regard to their
but dithe
. Planar shock waves, defocused

hock

y - pain. In principle,

waves.

FOCUSED SHOCK WAVES
WHAT ARE SHOCK WAVES?

Shock waves occur i the atmosphere during explosive events, for example

Shock waves are acoustic pulses characterised by high positive pressure

They are capable of temporarily transmitting energy from the point of

Despite . shock: y hig

pressure amplitudes than ultrasound waves. For this reason, steepening
effects resulting from non-linearities in the propagation medium (water,
human tissue) have to be taken into consideration. In addition, ultrasound
‘waves are periodic oscillations with a limited bandwidth (Fig. ). Shockwaves,
on the other hand, are characterised by a single, mostly positive pressure
pulse, which is followed by a comparatively small tensile wave component

range from a few kilohertz to over 10 megahertz. = =24



TYPICAL PARAMETERS OF FOCUSED SHOCK WAVES AND RADIAL PRESSURE.
WAVES? | rig.13

Pressure Presure
e
Shodcwaves Pressure wave
[ P
oz ~02-sms
el Time Time.

p.andp are the masimum
positv and negat resure

e

e goof hockond

the projectile with th
frequency acoustic wave (solid-borne sound) in the impact body. Owing to

Toctorof -1,

the great the two. water),
only a small portion (about 10%) of this oscillation energy is transmitted to
the tissue o water. The energy contained in the high-frequency acoustic
oscillation (not shown in diagram Fig. 13) is substantilly smaller than the
energy of the low-frequency pressuire pulse.”
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DIFFERENCES IN THE INTENSITY PROFILE OF WAVES AND

Physics: S and 5w,

RADIAL WAVES WITH RESPECT T0 THE DEPTH WITHIN THE HUMAN BODY 1 ig.1¢
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MEASUREMENT
Dueto ger d lower

9y ! not p
methods for identifying the characteristics of pressure waves. The EFD

peutic effect
penetration depthisin the range of millimetres only."

. because their

More accurate information can be obtained by measuring the excursion of
the impact body (Fig. 15) and the force transmitted to a viscoelastic tissue
,

type of impact used, P n
quoted i the pressure (bar) that drives and accelerates the projectile. This

of ety (i surfoce.




PATIENT SATISFACTION
Four out of five patients graded the shock wave therapy as successful, while
Inthisspecif

case, the young football player underwent surgery three months after the
last radial shock wave treatment session. At that time, he had an avulsion

related) retrocalcaneal bursiti (Fg. ).

AVULSION FRACTURE (PROXIMAL PART) OF THE PROXIMAL CALCANEAL
APOPHYSIS (ARROW) | Fig.1

he foll Three out of
Theremaining

two patients returned to sports, but on a lower level. In one of these cases the
juced

ANKLE ACTIVITY SCORE
the patients’ med

Atfollow-up, the median ankle activity score was 7 range 4-9).

COMPLICATION RATE

patients’ medical records and at the telephone follow-up.

PATIENT CHARACTERISTICS AND TREATMENT RESULTS

(PT = PHYSIOTHERAPY, US = THERAPEUTIC ULTRASOUND) | fabies
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