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Comparison the Effect of Extra Corporeal Shockwave Therapy with Low
Dosage Versus High Dosage in Treatment of the Patients with Lateral

Epicondylitis

Abstract

Background: One of the most common reasons of elbow and forearm pain is lateral epicondylitis
diagnosed based on clinical examination. The extracorporeal shock wave therapy is applied for less
invasive treatments with different dosages. This study aimed to investigate the effects of high- and
low-dose ESW in treating the lateral epicondylitis. Materials and Methods: This clinical trial was
done in Al Zahra medical center on 40 patients who were selected randomly and divided into two
groups. After VAS, the first group was treated by Duolith SD1 shock wave, energy of 0.25 mj/mm?,
1000 shocks; the second was treated by focus with the energy of 0.10 mj/mm?, 1000 shocks per
session for 15 minutes with weekly intervals in three sessions. The patients were also treated with
drugs (NSAIDs) and the visual analog scale (VAS) was reassessed 1 week after the last session
and 12 weeks after finishing the treatment. Results: The mean of pain intensity during study was
decreased in the two groups but reduction of pain intensity in the low-dose groups was higher than
the high-dose groups (P = 0.001). Changes in other parameters including wrist extension test, middle
finger extension test and PG was also similar. Conclusion: Extra corporeal shockwave therapy can
be effective in treating lateral epicondylitis, but its effects usually appear in after 2 or 3 months and
using the low dose of this treating method has more desirable therapeutic effects.
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Introduction

Lateral epicondylitis is one of the most
common causes of forearm and elbow
pain in adults. In 1883, this disease was
known as tennis elbow due to the more
prevalence in tennis players.!! It can be
seen usually in people over 35 with the age
peak of 40-50 years. It is more common in
men among tennis players, but in general
population it has the same prevalence in
both sexes.’”) In most cases, the location of
muscle’s origin of extensor carpi radialis
brevis is involved, but it is not much
common to involve the muscles of extensor
digitrom communis, extensor carpi radialis
longus and extensor carpi ulnaris.

Usually it begins gradually and is more
related to the repeated activities in upper
extremities especially the extensor muscles
of wrist that includes for example supination
and pronation.’! These patients complain
about the pain of outer forearm or the
proximal and distal areas. They generally
don’t complain about of paresthesia and
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numbness; in test, the painful point is on
the outer epicondyle.’) We can confirm
the diagnosis with the tests such as wrist
extension and long finger extension, but
sometimes this disease is mistaken with
entrapment of posterior interosseous of
radial nerve; however, this problem is less
prevalent and the area of pain is in 3—4 cm
distal to the outer epicondyle.l!

Treatments include avoiding aggravating

activities, edible analgesics, physical
modalities, braces, exercises such as
eccentric  strengthening wrist extensor,
corticosteroid  injection or autologous

blood or PRP, surgery with the method of
tenotomy under the ultrasounds guides and
extracorporal shock wave therapy (ESWT)
which are used for patients resistant to
treatment.B4

ESWT are a class of mechanical
waves which are produced by the use
of piezoelectric and electromagnetic
technology. Shock wave modalities can
generate rapidly rising acoustic waves
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with high-peak pressure amplitudes and the majority
of energy flux is concentrated on a small focus. Its
biological mechanisms for treating tendinopathies comprise
destroying sensory unmyelinated nerve fibers and eliciting
neovascularization in degenerative tissues.>%

Entering mechanical impact of these waves in target area
causes to increase the permeability in cell membrane and
neovascularization in created small cavities by pulses in
the tissue. The result of this process is the reduction in
sensitivity of pain receivers and improvement of dying
tissues. In the form of focused shock wave, the waves have
short wavelength and high penetration depth and energy.
Generated waves concentrate in a focal point away from
the applicator’s surface and import the highest energy in
that point, therefore, it is used to treat different areas in
the body (deep and superficial) such as pains of lateral
epicondylitis and classifying tendons."!

In radial form, the waves have long wavelength and low
penetration depth and the most energy is imported to the
body in the area of applicator surface. Thus, it is used for
treating the body surface area.

Unlike ultrasound device applied in physiotherapy in which
tissues are heated by extended high frequencies, ESWT
effects on tissues by sending high-energy pulses two to
three times per second and it takes about 12 weeks to
appear its complete and beneficial effects.!!”

Since conservative treatments are generally prolonged
and based on patient cooperation in doing recommended
movements and on the other hand, the possibility of
surgery is not always available, thus, the use of ESWT as
a non-invasive procedure can be considered as an effective
measure that does not require patient cooperation. In
conducted studies, the positive effect of ESWT on lateral
epicondylitis has been proved and the effect seems to
be dose dependent.™!"3] For instance, in 2004, Rompe
et al. concluded that ESWT is effective on tennis players’
elbow. They could achieve good therapeutic effects by
applying focus type of ESWT and dosage of 0.09 mj/mm?
(low dose).”! In 2005, Pettrone et al. proved the positive
effect of low-dose ESWT on lateral epicondylitis,'® but in
2011, Aroona et al. conducted the high-dose (0.22 mj/mm?)
ESWT on lateral epicondylitis; this dosage had also good
results in treatment,”” but the levels of energy (low dose or
high dose) has not been investigated yet. Thus, the present
study was done with the aim of determining the effect of
ESW in low dosage and high dosage in treating the patients
with lateral epicondilitis.

Materials and Methods

This study is a clinical trial study done in 2013 in Al Zahra
Medical Center of Isfahan. Samples were selected among
the patients referring to the clinic of physical medicine
with the diagnosis of lateral epicondylitis resistant to be
treated on the base of clinical examination.

2

The meaning of being resistant to the treatment of
lateral epicondylitis is failure to respond to a period
of conventional treatments such as physical therapy,
medication or injection of corticosteroids. In this study,
40 patients who met the inclusion criteria were selected
and randomly divided into two groups of 20. Patients less
than 18 years, pregnant women, patients with previous
fractures and infections in the elbow and forearm as well
as infected with RA and patients with coagulation disorders
were excluded.

The first group, after doing VAS, was treated by Duolith
SD1 shock wave device with focus method with the energy
of 0.25 mj/mm? and 1000 shocks; the second group was
treated by focus with the energy of 0.10 mj/mm’ and
1000 shocks. Each session was of 15 minutes with weekly
intervals of three sessions. During this period, in addition
to the mentioned treatment, the patients were also treated
by drugs (NSAIDs) and were re-tested by visual analog
scale (VAS) a week after the last session and 12 weeks
after finishing the treatment.

In order to do VAS, the patients were examined in five
aspects including the patients’ main complain, the patient’s
pain during wrist extension which is affected, the pain
during the middle finger extension, pain in grip and pain in
touching the maximum point of tenderness.

These data along with demographic information were
finally analyzed by SPSS software and ¢ tests, Chi-square
and ANOVA test with repetition of observations.

Results

In this study, 40 patients were participated and they were
divided into two groups of 20. The first group was treated
with low dose and the second group was treated with
high dose of shock wave. Average ages of the two groups
receiving low and high doses were respectively 41.6 + 9.3
and 44.8 + 8.8 years and according to the 7 test, there was
no significant difference between the two groups (P = 0.27).
In case of gender distribution in these two groups, there
were four and six males, respectively (30% vs. 20%) and
the remaining patients were females and according to the
Chi-square test, there was no significant difference based
on gender distribution (P = 0.47).

Table 1 illustrates the mean and standard deviation of
variables related to the treatment method applied to both
high and low doses. According to the obtained results,
the mean of pain intensity which was considered as the
main complain of patients at the pre-intervention was
respectively 6.25 £ 1.52 and 6.25 + 1.52 in low-dose and
high-dose groups and there was no difference between the
two groups. One week after treatment, reduction of pain
intensity in the low-dose group was higher so that the pain
intensity reduced from 6.25 to 1.65 while in the high-dose
group, reduction of pain intensity was lower and reached
from 6.25 to 4.15. Also, in after 3 months the pain intensity
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Table 1: The mean and deviation of pain parameters in
both groups
Group time Low High P
dosage dosage
6.25+1.65 6.25+1.52 0.001
1.65+1.54 4.15+1.79

Variable

Main complain Before treatment

(pain severity)  One week later

Three months later 1.4+1.54 2.45+1.99
Palpation Before treatment  5.26+1.29 6.35+£1.69 0.001

One week later 1.85£1.54 4.1£1.64

Three months later 1.4+1.54 3.35+2.18
Middle finger  Before treatment 4.8+1.67 5+#2.1  0.001
extension test  One week later 1.1£0.97  3.7+2.32

Three months later 0.75+1.68 3.1+2.25
Wrist extension Before treatment ~ 5.75£1.97  5.35£2  0.035
test One week later 1.85£1.95 3.85+2.43

Three months later 1.25+1.55 3.35+2.32
Power grip Before treatment 4.7£23  5.1£2.65 0.001

One week later 1.35£1.66 3.55+2.6

Three months later 1.4+1.67 2.35+2.48
Total pain score Before treatment ~ 27.75£7.49 28+8.49 (.003

One week later 8.1+6.16  19.3+8.45

Three months later 6.2+6.81  15.65£10

in the high-dose group was higher than the low-dose
group. The repeated measures ANOVA indicated that the
average of differences in pain intensity from before the
treatment to 3 months after that has significant difference
between the two groups (P = 0.001). Changes in other
parameters including middle finger extension test (MFET),
wrist extension test (WET) and PG were the same with
pain condition in patients and reduction in pain intensity
was more in the low-dose group than the high-dose group.
Also, the ANOVA test with repetition of observations
indicated that changes in mentioned variables from before
the treatment to 3 months after that among the two groups
had significant difference (P > 0.05).

The average of total pain scores in mentioned maneuvers at
pre-intervention in two groups of low and high doses were
respectively 49/7 + 75/27 and 49/8 + 28. In a week after
treatment, the mean of total pain score in two groups was
respectively 16/6 + 1/8 and 45/8 + 3/19 and 3 months after
treatment it was respectively 8/6 + 2/6 and 10 + 65/15;
and according to the ANOVA test with repetition of
observations, the changes in pain score had a significant
difference between the two groups (P = 0.003). Also
indicates the changes in total pain score in the two groups.

Discussion

The overall objective of this study was to compare the
effect of ESWT high—low dose in treating the patients
with lateral epicondylitis. In this study, two groups of
20 patients with mentioned disease were tested under two
different doses of ESWT and treatment results of these two
groups were compared. The two study groups didn’t have
significant difference in case of age and sex distribution;
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thus, the confounding effect of these factors are likely to be
neutralized in this study and obtained results are related to
therapeutic effects of ESWT in patients.

Regarding the results of this study, the patients’ pain
intensity before intervention was approximately equal
in both groups, but a week after the treatment the pain
reduction in the low-dose group was considerably lower
and this difference also existed 3 months after the treatment.
Of course, such a process existed also in palpation, MFET,
PG and the total pain score; generally, the use of low-dose
radiation has more desirable therapeutic results for the
patients. Also, the use of low dose has lower possible side
effects for the patients.

ESWT effects on the tissues by sending high-energy pulses
at two to three times per second and it takes about 12 weeks
to appear its complete and beneficial effects. So, the overall
conclusion of the effectiveness of this treatment method can
be evaluated and compared at the end of the third month.
It also seems that the effect of ESWT is dose dependent,
so that in 2004, Rompe ef al. concluded that ESWT has an
effect on tennis players’ elbow; they applied focus type of
ESWT with a dosage of 0.09 (mj/mm?) (low dosage) and
could achieve good therapeutic effects.!'! In another study
which was conducted in 2011 by Mudo et al., high dose of
ESWT (mj/mm? 0.22) was applied on lateral epicondylitis
and this dosage had also good therapeutic effects.l®! In one
study that was done in 2010, ESWT had a positive effect
of plantar fasciitis.' Thus, the overall conclusion we
can get from this study is that the use of ESWT can be
effective in the treatment of lateral epicondylitis but due to
the characteristics of this method, usually the therapeutic
effects of this method appear in the patient 2 to 3 months
after the treatment. On the other hand, the use of low dose
of this treatment method has more beneficial therapeutic
effects for the patients and the possibility of occurring side
effects is less with the low dose. The use of this treatment
method is recommended for the patients with mentioned
disease.
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