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Treatment of Chronic Plantar Fasciitis with
Extracorporeal Shock Wave

Wen-Tung Yang, Cheng-Liang Chou, Po-Jung Pan, Hong-Jen Chiou,! Shun-Ping Cheng,2
Tcho-Jen Liu, Rai-Chi Chan

Departments of Physical Medicine and Rehabilitation and 1Radiology, Taipei Veterans General Hospi-
tal, Taipei; Departments of Physical Medicine and Rehabilitation and 1Radiology, School of Medicine,
National Yang-Ming University, Taipei; 2Department of Physical Medicine and Rehabilitation,
Keelung Hospital, Department of Health, Keelung.

Extracorporeal shock wave therapy (ESWT) has shown success in the alleviation of painful heels
and other orthopedic conditions such as tennis elbow, calcifying tendinopathy of the shoulder, and
nonunion fractures of the long bones. The purpose of this study is to evaluate the effectiveness of
ESWT on chronic plantar fasciitis, and to monitor the complication of ESWT.

Forty patients were enrolled in the study, however, 10 patients dropped out after first session due to
intolerable pain during the course of treatment. Two patients were symptom-relief after the first session
of treatment, and the other 2 patients were loss of follow-up. Therefore, 26 patients (11 men and 15
women) with an average age of 60.73 years (range, 42-76 years) had completed the total 2 sessions of
treatment in this study. Each session of treatment was composed of 1500 impulses of shock wave at
level 5(0.26 mJ/mm2) with frequency of 2 Hz to the affected heel.

Of 26 patients with 4 weeks follow-up, 85% of heels achieving subjective improvement, and 92% of
heels achieving objective improvement of pressure tolerance after 2 sessions of treatment. There were
no significant systemic or local complications such as hematoma or ecchymosis that required special
attention, nor were there any device-related problem. There is no statistic significance noted on the re-
sults of thickness of plantar fascia measured by ultrasonography.

Treatment of painful heels with extra-corporeal shock wave produced a high rate of success in pain
relief and pressure tolerance, and negligible complications except local pain. (J Rehab Med Assoc ROC
2002; 30(3): 141 - 146)
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of gradual onset, localized to the medial process of the
. INTRODUCTION . calcaneal tuberosity and exacerbated by weight bearing.
The most common site of heel pain is at the insertion of

Plantar fasciitis is characterized by heel tenderness the densest plantar aponeurosis on the medial tubercle of
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the calcaneal tuberosity.!!! Diagnosis is usually made on
clinical grounds. Ultrasonography of the heel is useful in
confirming the diagnosis, especially when alternative
pathology such as fascia rupture is suspected.*! Conser-
vative treatment is the treatment of choice. Many conser-
vative modalities have had some success, including shoe
inserts, orthotics, night splints, non-steroid antiinflam-
matory drugs (NSAIDs), local steroid injection, physical
therapy, and exercise programs.'* !

Recently, extracorporeal shock wave therapy
(ESWT) has been shown success in the alleviation of
painful heels and other orthopedic conditions such as
tennis elbow, calcifying tendinopathy of the shoulder, and
nonunion fractures of the long bones.”) However, there
is no uniform measurement to evaluate the effectiveness
of ESWT. The purpose of this study is to evaluate the
effectiveness of ESWT on chronic plantar fasciitis by
subjective and objective measures such as pressure
algometry and ultrasonography and to monitor the com-

plication of ESWT.
B ™mATERIALS AND METHODS [

Patients were recruited between September 2000 and
October 2001. Eligible patients had refractory painful
heels that failed to respond to conservative treatment for
at least 6 months. Conservative treatments included either
a single modality or a combination of modalities, includ-
ing NSAIDs, shoe inserts, orthotics, night splints,
corticosteroid injection, physical therapy, heel exercise
programs, and herbal medicine. The maximum thickness
of the plantar fascia was measured on a longitudinal
view of the heel by ultrasonography and should be over
Smm.

Patients were excluded if they had symptoms for less
than 6 months, systemic or local infection, calcaneal
fracture, diabetes mellitus, obstructive peripheral vascular
disease, metabolic disease such as gout, malignancy,
pregnant or less than 20 years old.

After the details of the procedures and the associated
risks and complications of this therapy were fully dis-
cussed, all patients gave written informed consent. All
current management should be ceased at least 2 weeks
before ESWT.

Before ESWT started, all patients were arranged for

ultrasonograpy for the thickness of plantar fascia, pres-
sure algometry for the limit of tolerable pressure of
affected heel, and visual analog scale (VAS) for subjec-
tive intensity of pain. VAS is ranged from 0 to 10, with 0
indicating no pain and 10 indicating intractable pain.

The procedure was performed in an outpatient
setting, with the patient in the supine position. Extracor-
poreal shock waves were generated using the Or-
thospec™ (Germany) generator. The location and depth
of the treatment area were adjusted by the control guide,
and surgical lubrication gel was applied to the contact
area before treatment. Each patient was given 1,500
impulses of shock wave at level 5 (0.26 mJ/mm?) with
frequency of 2 Hz to the affected heel. Vital sign and
complaints about the heel were monitored throughout the
course of treatment. Immediately after treatment, the
affected heel was checked for ecchymosis, swelling,
hematoma, etc., and patient was suggested not to take hot
bath to the treated heel on the same day.

Two weeks after the first session of therapy, the
patient was arranged the same examinations before the
start of the 2™ session of therapy. The 2™ session of
therapy used the same protocol as the 1* session.

Follow-up examination was scheduled at 2 weeks
after the 2" session. The same examinations including
ultrasonography, pressure algometry, and subjective VAS
were arranged. Data are presented as the mean + standard
deviation. Results were analyzed by paired t-test and
Wilcoxon signed-ranks test, and statistical significance
was set at a value of less than 0.05.

] RESULTS ]

From September 2000 to October 2001, 40 patients
were enrolled in this study. After the 1* session of treat-
ment, 10 patients dropped out due to the intolerable pain
during the course of treatment, 2 patients discontinued the
treatment because of symptomatic relief, and loss of
follow up of the other 2 patients. Twenty-six patients (11
men and 15 women) with an average age of 60.73 years
(range, 42-76 years) had completed the total 2 sessions of
treatment in this study. Thirteen had an affected right heel
and 13 an affected left heel.

There were no cases of systemic or local complica-
tions such as hematoma or ecchymosis that required
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Table 1. Comparison of results (for 26 patients before, 2wks after 1* session, and 2 wks after 2" session) of
extracorporeal shock wave therapy (ESWT) for plantar fasciitis.

Variable Before 2wks after 1% P value 2wks after 2" P value
session session

VAS 5.92 +1.38 5.00+1.38 0.001* 4.12+1.61 0.001*

Pressure algometry (kg) 6.50+2.34 8.39+2.52 0.001% 10.08 + 2.84 0.000+

Thickness of PF on ultrasonography 5.55+0.87 5.69 +1.27 >0.05F 5.78 £ 1.41 >0.05t

(mm)

Subjective improved 16(62 %) 22(85%)

Objective improved on pressure 18(69 %) 2492 %)

tolerance

Less thickness of PF measured by 11(42%) 8331 %)

ultrasonography.

VAS= visual analog pain score. PF= plantar fascia. Data are mean + standard deviation of the number of heels (%).

*Wilcoxon Signed Ranks Test. tPaired T test.

special attention, nor were there any device-related
problems.

All of the result was showed at table 1. The average
intensity of pain using the visual analog scale was 5.92 +
1.38 before treatment, 5.00 = 1.38 after the 1% session of
treatment (P< 0.05), and 4.12 +1.61 after the 2™ session
of treatment (P<0.05). Sixteen of 26 heels (62%) showed
subjective improvement after the first session of treat-
ment, and 22 of 26 heels (85%) showed subjective im-
provement after completion of the total 2 sessions of
treatment.

The average result of pressure algometry was 6.50 £
2.34kg before treatment, 8.39 + 2.52kg after the 1*
session of treatment (P<0.05), and 10.08 + 2.84kg after
the 2™ session of treatment (P<0.05). Eighteen of 26
heels (69%) showed objective improvement in pressure
tolerance of affected heel after the 1% session of treatment,
and 24 of 26 heels (92%) showed objective improvement
in pressure tolerance of affected heel after completion of
the total 2 sessions of treatment.

The average thickness of affected plantar fascia was
5.55 + 0.87mm before treatment, 5.69 + 1.27mm after the
1™ session of treatment (P=0.6), and 5.78 + 1.41mm after
the 2™ session of treatment (P=0.59). Eleven of 26 heels
(42%) showed thinner plantar fascia (PF) of affected heel
after the 1% session of treatment, but only 8 of 26 heels

(31%) showed thinner PF of affected heel after comple-
tion of the total 2 sessions of treatment.

] DISCUSSION ]

Plantar fasciitis is among the most common disor-
ders of the foot and ankle. The most frequent site of pain
and inflammation at clinical presentation is the attach-
ment of the plantar aponeurosis to the medial prominence
of the calcaneal tuberosity; however, pain can occur
anywhere along the structure.'”’ Repetitive trauma and
stress have been implicated as causal factors of plantar
fasciitis.!''*! Nonoperative modalities are the preferred
form of management for most patients.'” The results
from conservative treatment vary and there is no uniform
opinion on the best method of treatment of painful
heels.!!)

The mechanism of shock wave therapy is still not
well known. However, the effect of extracorporeal shock
waves has been proven in the treatment of pseudoarthro-
sis with a 75% success rate, and a positive effect has been
reported in tennis elbow, calcified tendonitis of the
shoulder, and heel spurs.!'”'®!

Ultrasonographic examination of plantar fascia is
easy and quick to perform. The means of population
plantar fascia thickness is greater for people with plantar
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fasciitis than for people without heel pain (P <.0005) and
that the difference is clinically significant."*?" Ultra-
sonography of the heel is useful in confirming the diag-
nosis, especially when alternative pathology such as
fascia rupture is suspected.”””! The ultrasonic appearance
of the plantar fascia in plantar fasciitis indicated inflam-
matory changes. In contrast with bone scintigraphy and
MR, it is inexpensive, quick, widely available, and does
not entail radiation exposure.

The early clinical results of our study were very
encouraging, with 85% of heels achieving subjective
improvement, and 92% of heels achieving objective
improvement of pressure tolerance after 2 sessions of
treatment. Compared to documented results arranged
from 56% to 92%, the improved rate was relatively
high.®*2% No systemic or local complications that
required special attention or any device-related problems
were noted during and after the therapy. However, intol-
erable pain during the shock wave therapy was noted
diffusely, so that 10 of total 40 enrolled patients (25%)
dropped out after the 1% session of treatment. On the other
hand, there is no statistic significance noted on the results
of thickness of plantar fascia measured by ultrasonogra-
phy, possibly indicating no prognostic value of ultra-
sonography in ESWT.

] CONCLUSION [ ]

Treatment of painful heels with extracorporeal shock
wave produced a high rate of success in pain relief and
pressure tolerance, and negligible complications.
Pain-control during the therapy such as local anesthesia
or NSAIDs should be considered to prevent intolerable
pain. However, it’s inconclusive that if short-termed
change of thickness of plantar fascia noted by ultrasono-
graphy after shock wave therapy could be compatible
with clinical outcome. Long-term follow up of the treated

heels should be accomplished.
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