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m ABSTRACT

Shock wave therapy is a relatively new treatment of foot
and ankle pain. An acoustic sound wave similar to one
used for lithotripsy can cause a hyperanalgesia effect re-
ducing pain and can cause breakdown and neovasculari-
zation of chronically damaged tissue. Three commercial
sources are available for musculoskeletal applications.
To date, the treatment seams to be effective for soft tissue
pain. Within the United States shock wave therapy has
been licensed for plantar fasciitis and has been used
outside the United States for other foot and ankle
tendonopathies. The pain must be well localized to 1
area for effective treatment. This article reviews the
physics, indications, techniques, and documented out-
comes to date.
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B HISTORICAL PROSPECTIVE

Extracorporeal shock wave therapy (ESWT) was used
initially in the fragmentation of renal stones in the
kidney and urinary tract for the treatment of renal colic.
The first machine was produced commercially by
Dornier in 1984."* Stones in the gall bladder, pancreas,
bile ducts, and salivary glands have been treated by
lithotripsy using ESWT. Observation showed that while
in some cases the stone did not fragment or pass, the
patient had significant symptom relief. The effect of
shock waves was used in an animal model in 1986 to
determine the effects on skin defect healing: Low doses
having a positive effect and high doses inhibiting
healing.? The technology was applied thereafter to the
treatment of delayed bone healing and pseudoarthrosis
after appropriate animal studies.” Treatments started
in 1988, with 70 of 82 nonunions being successfully
treated.® Other bony orthopedic applications included

Address corrcspondcncc_;md reprints request to: Alanstair Younger,
MB, ChB, FRCSC, Suite 500, 1144 Burrard Streect, Vancouver BC
V5Z 2ES8. E-mail: asyounger@shaw.ca.

loose hip arthroplasties, and osteochondrosis including
OCD lesions of the knee and talus, and Kohler, Perthes,
and Osgood-Schlatter diseases.’

Subsequently, the treatment was applied lo tendo-
nopathies including plantar fasciitis, shoulder impinge-
ment, and tennis elbow.”® Dahmen® wrote the first
paper in 1992 on shock wave treatment of tendonopa-
thies, with 30 different syndromes being included in a
512 patient series.

The urological generators were not ideal for muscu-
loskeletal treatments, hence newer generations of im-
pulse generators were developed for treatment of
musculoskeletal conditions (Fig. 1). Siemens produces
the Soncur (Sonorex, Vancouver, British Columbia,
and Siemens, Erlagen, Germany), Dornier the Epos
Ultra (Dornier Medtech America Inc, Kennesaw, GA,
USA, and Dornier Medtech, Wessling, Germany), and
Healthtronics the OssaTron (High Medical Technolo-
gies, Lengwil, Switzerland, and Healthtronics, Austin,
TX, USA). FDA approval has been granted for
Sonocur treatment of lateral epicondylitis. The Epos
Ultra and OssaTron have been approved for treatment
of chronic plantar fasciitis with symptoms present for
6 months and failure of conservative treatment.

B PHYSICS

The therapeutic ultrasound wave has a fast pressure rise
and a high pressure maximum. This transfers energy to
the focused area within the patient. The shock wave
generator must be coupled to the patient using a fluid
barrier. In urology this is achieved by immersing the
patient in water. In the generators developed for
musculoskeletal applications, the coupling has been
achieved using a waler-filled diaphragm applied to the
skin with acoustic gel placed on the skin surface. The
generator and coupling device are all on the end of an
articulating arm and-on a mobile base, allowing the ma-
chine to be positioned to precisely deliver the shock wave
to the area of discomfort.”
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