Original Article

Ann Rehabil Med 2012; 36(5): 681-687
PISSN: 2234-0645 ¢ eISSN: 2234-0653
http://dx.doi.org/10.5535/arm.2012.36.5.681

arm

Annals of Rehabilitation Medicine

Effectiveness of Initial Extracorporeal Shock
Wave Therapy on the Newly Diagnosed
Lateral or Medial Epicondylitis

Sang Seok Lee, M.D., Sangkuk Kang, M.D., Noh Kyoung Park, M.D., Chan Woo Lee, M.D.,,
Ho Sup Song, M.D.!, Min Kyun Sohn, M.D.?, Kang Hee Cho, M.D.?, Jung Hwan Kim, M.D.?

Department of Rehabilitation Medicine, 'Orthopedic Surgery, Daejeon Sun Hospital, Daejeon 301-725,
*Rehabilitation Medicine, School of Medicine, Chungnam National University, Daejeon 301-721, *Rehabilitation Medicine,
School of Medicine, Kangwon National University and Hospital, Chuncheon 200-722, Korea

Objective To evaluate the effectiveness of initial extracorporeal shock wave therapy (ESWT) for patients newly
diagnosed with lateral or medial epicondylitis, compared to local steroid injection.

Method An analysis was conducted of twenty-two patients who were newly confirmed as lateral or medial
epicondylitis through medical history and physical examination. The ESWT group (n=12) was treated once a week
for 3 weeks using low energy (0.06-0.12 mJ/mm?, 2,000 shocks), while the local steroid injection group (n=10) was
treated once with triamcinolone 10 mg mixed with 1% lidocaine solution. Nirschl score and 100 point score were
assessed before and after the treatments of 1st, 2nd, 4th and 8th week. And Roles and Maudsley score was assessed
one and eight weeks after the treatments.

Results Both groups showed significant improvement in Nirschl score and 100 point score during the entire period.
The local steroid injection group improved more in Nirschl score at the first week and in 100 point score at the first 2
weeks, compared to those of the ESWT group. But the proportion of excellent and good grades of Roles and Maudsley
score in the ESWT group increased more than that of local steroid injection group by the final 8th week.

Conclusion The ESWT group improved as much as the local steroid injection group as treatment for medial and lateral
epicondylitis. Therefore, ESWT can be a useful treatment option in patients for whom local steroid injection is difficult.
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INTRODUCTION

Lateral or medial epicondylitis of the elbow is a com-
mon upper extremity disorder which is characterized by
degenerative changes in the musculotendonous region of
the epicondyle, resulting from repetitive stress of flexion
and extension movements of the wrist joint."' There are
various treatment options for the condition including
resting, physical therapy, NSAID, steroid injection, ex-
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ercise therapy and orthosis. However, the optimal treat-
ment method remains an open question. Furthermore,
surgical managements are occasionally required when
conservative management has failed.”’

In recent years, extracorporeal shock wave therapy' has
been attempted in addition to prolotherapy’, autohemo-
therapy’ and Botulinum toxin injection’. Extracorporeal
shock wave therapy had been commonly used to treat
urolithiasis or choledocholithiasis and the therapy was
introduced to treat musculoskeletal conditions such as
calcific tendinitis of the shoulder joint, lateral epicondy-
litis of the elbow joint and plantar fasciitis in Germany
in 1990’s. In addition, the therapy was also introduced
to treat plantar fasciitis and chronic epicondylitis of the
elbow joint in the United States in 2000’s.’ Nevertheless,
it is hard to find research about the therapy as an initial
treatment option because research on the effects of ex-
tracorporeal shock wave therapy for lateral or medial
epicondylitis of the elbow has been primarily conducted
with patients who failed to respond to conservative
management after the acute phase. Therefore, this study
aimed to evaluate the effectiveness of initial extracorpo-
real shock wave therapy (ESWT) for the patients newly
diagnosed as lateral or medial epicondylitis by compar-
ing to the steroid local injection.

MATERIALS AND METHODS

Subjects

Lateral epicondylitis was diagnosed by tenderness on
palpation of lateral epicondyle and the provocation test
which causes pain while a resistance on extensor tendon
is put by extending the wrist joint. Medial epicondylitis
was diagnosed by tenderness on palpation of medial
epicondyle and pain on medial area of the elbow joint
when generating a resistance by flexion and pronation of
wrist joint. Study subjects were recruited among patients
who attended the outpatient department of rehabilita-
tion medicine in our hospital between January 2010 and
December 2010 and who had one of these two diagno-
ses. Among these patients, 22 patients who were newly
diagnosed in this hospital were included in this study.
Patients who were diagnosed or had ever had treatments
in other hospitals were excluded. We excluded elderly
patients, so the age of the subjects were between 30 years
old and 65 years old. Also excluded were those patients
who had ever had treatments such as NSAID treatment,
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physiotherapy, exercise therapy and local injection, had
medical histories of pregnancy, hemostatic disorders,
malignant diseases, systemic infection or local infection
of upper extremities and pacemaker. This study protocol
was reviewed and approved by the Institutional Review
Board of our medical center, and that informed consent
was obtained from all study participants.

Methods

The subjects were classified into two groups by block
randomization; the low energy extracorporeal shock
wave therapy group consisting 12 patients (7 of lateral
epicondylitis and 5 of medial epicondylitis) and the ste-
roid local injection therapy group consisting 10 patients
(6 of lateral epicondylitis and 4 medial epicondylitis).
For extracorporeal shock wave therapy group, about 2000
shock waves with 0.06-0.12 mJ/mm? of low energy flux
density were delivered 3 times in the space of 3 weeks
with the interval of a week by using Dolarclast® (Electro
Medical Systems, Nyon, Switzerland) after identifying the
greatest tenderness point by palpation in supine posi-
tion. The greatest tenderness point was marked by a pen
prior to the therapy for the accurate delivery of shock
wave and the number of shock waves was reduced down
to 1,000 times in the first week for pain tolerance if pain
was severe. The effect of the therapy was evaluated one
week from the completion of the third therapy.

For the local steroid injection therapy group, 1 mL
of mixed solution injection made with 10 mg of triam-
cinolone and 1% lidocaine was administered once into
the tenderness point in lateral epicondyle area via 25 G
needle using peppering technique once it reached to the
bone. The injection was administered after abducting
humerus and flexing the elbow joint at 90° for lateral epi-
condylitis patients. The same solution was injected once
into the tenderness point in the medial epicondyle area
for medial epicondylitis patients using the same method
after abducting humerus and extending the elbow joint.
Additional steroid injection therapy was not adminis-
tered and the effect was evaluated after 1 week of the in-
jection therapy.

NSAID, meloxicam 7.5 mg, was prescribed for the both
groups during the first week of the treatments. Physical
therapy and exercise therapy were not prescribed and the
patients were advised to avoid inappropriate isometric
exercise, stretching or any movements which might cause
pain in everyday life.
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Table 1. Nirschl Score
Phase 1
Phase 2
Phase 3
Phase 4
Phase 5
Phase 6

Mild pain exercise, resolves within 24 hours

Pain with exercise, exceeds 48 hours

Pain with exercise, does not alter activity

Pain with exercise, alters activity

Pain with heavy activities of daily living

Pain with light activities of daily living,
intermittent pain at rest

Phase 7 Constant pain at rest, disrupts sleep

The pain and the function of the elbow joint prior to
the treatments and 1 week, 2 weeks, 4 weeks and 8 weeks
after the treatments were assessed and recorded using
Nirschl score’ and 100 point scoring system'’ in order to
evaluate the effects of the treatments. In addition to this,
subjective satisfaction levels regarding symptom relief
were assessed and recorded using Roles and Maudsley
score'" at the first week and the 8th week after the treat-
ments. A higher phase in Nirschl score meant more
persistent and more severe discomfort during daily life
movements (Table 1). The 100 point scoring system,
modified by Jung et al."’ from the evaluation method used
by Wang and Chen,"” was composed of 40 points of pain
score, 30 points of function score, 20 points of muscle
strength and 10 points of ROM of the elbow joint (Table
2). Visual analogue scale was utilized to record pain
scores. If there was no pain, the score was 0 point and the
most severe pain was recorded as 10 points. When mus-
cle strength and range of motion (ROM) were normal,
their scores were recorded as 0 point and when muscle
strength was zero or ROM was 0°, their scores were re-
corded as 10 points. Roles and Maudsley score was re-
corded as excellent, good, acceptable and poor according
to subjective satisfaction levels of the patients after the
treatments. All recordings and extracorporeal shock wave
therapy were done by a rehabilitation medicine resident
and local steroid injection was administered by a reha-
bilitation medicine specialist.

Result analyses

Two-way repeated measures ANOVA was used to com-
pare treatment effects of extracorporeal shock wave ther-
apy and local steroid injection and to compare treatment
effects of each group over time.

Chi-square test was also used to assess changes in the
subjective satisfaction levels. SigmaStat Window version

Table 2. 100 Point Score

Pain scores 40
Pain at rest 10
Pain on stretching 10
Pressure pain 10
Chair test pain 10

Function scores 30
Pain atrest 10
Pain during daily activities 10
Pain at night 10

Strength scores 20
Grip strength 10
Extension-Flexion strength 10

Range of elbow motion 10

3.00 was used for statistical analyses and null hypotheses
of no difference were rejected if p-values were less than
0.05.

RESULTS

The age and physical characteristics of the subjects

There were 6 male patients and 16 female patients in 22
subjects. Their average age was 49.2+7.9 years old, their
average height was 158.7+7.0 cm and their average weight
was 59.918.6 kg. The average disease duration was 4.9+1.3
weeks and 10 patients were affected on the right side and
9 patients were affected on the left side. There were 9
cases of medial epicondylitis and 13 cases of lateral epi-
condpylitis. The average Nirschl score of 22 subjects was
5.5+0.7 points and the average 100 points scoring system
was 56.6+7.6 points prior to the treatments. Local or sys-
temic side effects from the treatments were not observed
among the subjects.

There were no significant differences in sex, age, af-
fected sides, affected areas, disease duration, height and
weight between the groups (12 patients in extracorporeal
shock wave therapy group and 10 patients in steroid local
injection group) prior to the treatments (Table 3).

Clinical outcomes

Nirschl score of extracorporeal shock wave therapy
group was 5.6+0.8 and that of steroid local injection
group was 5.5+0.7 prior to the treatment. Nirschl scores
of each group in a week on completion of the treatments
were 4.840.9 and 3.8+0.8, after 2 weeks were 3.8+0.7 and
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Table 3. Characteristics of Patients

ESWT Injection
Number of patients 12 10
Gender (male : female) 3:9 3:7
Age (year)* 50.4+12.8  47.8+11.9
Lesion side (right : left) B3 4:6
Lesion site (medial : lateral) 5:7 4:6
Duration of symptom (week)*  5.1+1.2 4.7+1.4
Weight (kg)* 60.6+10.8 59.0+14.1
Height (cm)* 159.3+8.8 158.0+11.7

ESWT: Extracorporeal shock wave therapy
*Values are meanztstandard deviation

[1 ESWT group
Il Steroid injection group
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Nirschl score

Fig. 1. Nirschl score compared to before treatment and 1-,
2-, 4- and 8-week follow-up. This figure shows significant
improvement of both ESWT and local steroid injection
group in Nirschlscore during the entire period. Only, lo-
cal steroid injection group was more effective at the first
week. The two way repeated measures ANOVA showed
a significant groupxtime interaction (*p<0.05) and a sig-
nificant effect of two groups at the first week ('p<0.05).
ESWT: Extracorporeal shock wave therapy.

3.6+0.5, after 4 weeks 3.7+0.8 and 3.7+0.5 and that of
each group after 8 week were 3.6+0.7 and 3.8+0.6 respec-
tively. Improvements from baseline starting one week
after treatment to 8 weeks were statistically significant
in both groups. Upon completion of treatment, the local
steroid injection group had better results after one week
but there were no significant differences after that (Fig. 1).

The 100 point scores of extracorporeal shock wave
therapy and steroid local injection prior to the treat-
ment were 57.5+7.9 and 55.4+7.4. The 100 point scores of
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Fig. 2. 100 point score compared to before treatment and
1-, 2-, 4- and 8-week follow-up. This figure shows signifi-
cant improvement of both ESWT and local steroid injec-
tion group in 100 point score during the entire period.
The local steroid injection group was more effective at
the first 2 weeks. The two way repeated measures ANOVA
showed a significant groupxtime interaction (*p<0.05)
and a significant effect of two groups at the first 2 weeks
("p<0.05). ESWT: Extracorporeal shock wave therapy.

Table 4. Roles and Maudsley Score at 1- and 8-week Fol-
low-up

ESWT Injection

(n=12) peny) G
1-week follow up* 0.043
Excellent-Good  5(41.7%) 7(70.0%)
Acceptable-Poor 7 (58.3%) 3(30.0%)
8-week follow up’ 0.021
Excellent-Good 8(66.7%) 4 (40.0%)
Acceptable-Poor 4 (33.3%) 6(60.0%)

All values are given as the number of patients, with the
percentage in parentheses

ESWT: Extracorporeal shock wave therapy

*p<0.05: significant differences between the ESWT and
steroid injection groups were estimated using chi-square
test at the 1-week after the treatment, 'p<0.05: signifi-
cant differences between the ESWT and steroid injection
groups were estimated using chi-square test at 8-week
after the treatment

each group in 1 week on completion of treatments were
47.149.5 and 31.7+5.0, after 2 weeks were 36.5+9.2 and
28.7+3.3, after 4 weeks 32.2+10.6 and 32.0+5.3 and after
8 weeks were 30.8+11.2 and 34.2+3.5 with statistically
significant reductions in both groups (p<0.05). Treatment
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effects of steroid local injection group after one week and
after two weeks were superior to those of extracorporeal
shock wave therapy group but there were no significant
differences between the groups afterwards (Fig. 2).

Subjective satisfaction of the subjects

Roles and Maudsley score was measured in 1 week and
8 weeks on completion of the treatments. Excellent and
good were categorized in one group and acceptable and
poor were categorized in the other group to compare.
There were greater numbers of acceptable-poor grade in
extracorporeal shock wave therapy group and there were
greater numbers of excellent-good grade in local steroid
injection group in a week on completion of the treatment
(p<0.05, Table 4). However, the distribution was reversed
in 8 weeks on completion of the treatments showing
more excellent-good grade in extracorporeal shock wave
therapy group and acceptable-poor grade in steroid local
injection group (p<0.05, Table 4).

DISCUSSION

Extracorporeal shock wave therapy (ESWT) was first
introduced to disintegrate renal stone or common duct
stone in 1970’s and started being used in treatments
of various musculoskeletal pain in 1990’s. However, its
mechanisms or established treatment guidelines remain

highly controversial."*"®

In the treatment of epicondylitis
of the elbow, it has been explained that there are anal-
gesic effects secondary to overstimulation,'® changes in
permeability of nerve cell membrane'” and neovascular
formation in enthesis' but none of these have proven to
be clear mechanisms through experiments. "

This study used low energy extracorporeal shock wave
according to the definition of energy dose established by
Speed’; energy dose above 0.12 mJ/mm? was defined as
high energy shock wave and energy dose below 0.12 m]J/
mm” was defined as low energy shock wave. Rompe et
al."" reported that histological responses of tendon were
dependent on energy dose, hence, high energy shock
wave therapy would be more effective in treating pain. In
addition, Oh et al.,* who compared effectiveness of the
treatment according to actual energy dose, also reported
that 0.24 mJ/mm? of high energy shock wave was more
effective than low energy shock wave while treating lat-
eral epicondylitis. On the other hand, local anesthesia

might be required when a high energy shock wave was
delivered due to severe pain and a high energy shock
wave greater than 0.60 mJ/ mm? could cause necrosis of
a tendon or semi-permanent damage, from an animal
experiment.'” Furthermore, research claiming the effec-
tiveness of high energy shock waves were conducted with
patients who had calcified changes and chronic clinical

0,16,19
progress.''*!

For this reason, clinical symptoms of the
patients in this study were of short duration and 0.06-
0.12 mJ/mm’ of low energy shock wave was used. A study

conducted by Pettrone and McCall*!

which reported sat-
isfactory outcomes from the delivery of 2,000 low energy
shock waves three times with the interval of a week to
chronic lateral epicondylitis patients, was referred to this
study, and shock wave was used 3 times in this study too.
Treatment schedule modification or local anesthesia due
to severe pain was not required during the treatment and
clinical symptoms also improved continuously from the
first week to 8th week. This study produced significant
improvements in pain with newly diagnosed lateral or
medial epicondylitis patients, who experienced clinical
symptoms for a short period of time and had never had
other conservative management before, while the major-
ity of existing research was conducted with chronic pa-
tients using low energy shock wave, which is less painful
than a high energy shock wave. Based on this finding, it is
judged that initial low energy extracorporeal shock wave
therapy can be another option to treat newly diagnosed
epicondylitis patients.

Local steroid injection therapy was compared to the
effectiveness of extracorporeal shock wave in this study.
There is much more research about local steroid injec-
tion therapy than extracorporeal shock wave in treating
epicondylitis of the elbow and the research report that
local steroid injection is more effective than other con-
servative managements such as iontophoresis or ultra-
sound heat therapy, Cyriax exercise therapy and so on.”**
However, Smidt et al." reported that its short-term effects
were superior but the mid-term and the long-term effects
were poor in the review of 13 studies. Assendelft et al.*
also reviewed 11 researches in order to understand the
effectiveness and the safety of the therapy and reported
that the therapy was not particularly unsafe but signifi-
cant effects of the therapy lasted only 2-6 weeks on the
completion of the therapy. The reason for the poor long-
term effects of local steroid injection was thought to be
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that epicondylitis showed tendinosis manifestation on
histological examination in the form of myxoid tissue ne-
crosis, angiofibroblastic proliferation or collagen fibrillar
degeneration and steroid injection suppressed collagen
generation and weakened tendons resulting in necrosis
of tendon in some cases.”” On the other hand, another
study explained that steroid injection relieved the symp-
toms and patients overdid movements before tendon was
completely healed resulting in tendon damage.”® Analysis
of the treatments in this study also showed local steroid
injection was more effective at the beginning but there
were no significant differences between the groups and
the subjective satisfaction level in 8 week on the comple-
tion of the treatment was less than that in 1 week on the
completion of the treatment. This result corresponded to
previous research results claiming early effects of local
steroid injection were satisfactory but long-term effects

were poor, ***

because it was thought that the patients
started to use the wrist joint repetitively once pain was
relieved after local steroid injection resulting in tendon
damages in epicondyle and myotendinal junction before
the affected area was completely healed. However, it
should the possibility be considered that the subjective
satisfaction level of extracorporeal shock wave therapy
was low because its effects became obvious in later phas-
es.

In this study, local steroid injection group showed su-
perior symptom relief and subjective satisfaction levels at
the beginning of the treatment but there were no signifi-
cant differences in clinical improvements between the
groups afterwards and the subjective satisfaction level of
extracorporeal shock wave was even higher afterwards.
Looking into existing research supporting these results, a
number of studies reported that the effects of extracorpo-
real shock wave therapy lasted up to 6 months along with
192021 The effects of the thera-
py lasted until 8 weeks in this study. In contrast, Speed et

excellent short-term effects.

al.” reported that extracorporeal shock wave therapy was
not effective while patients with lateral epicondylitis were
treated. However, this conclusion was drawn from only
one month follow-up period differing from a number of
other studies reporting long-term effects. Therefore, it
was judged that the effects of extracorporeal shock wave
therapy could be reported differently according to follow-
up periods and evaluation methods of clinical improve-
ments.
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Considering a research result that there is no relation
between calcified lesions around epicondyle of the elbow
joint and the success of extracorporeal shock wave ther-
apy'’ and the view of Stahl and Kaufman® which various
physiotherapies is vital at the beginning of the condition
to treat epicondylitis, ESWT should be considered as ini-
tial treatment of epicondylitis as well as chronic patients
with calcified lesions.

This study was limited because there were only 12 pa-
tients who received extracorporeal shock wave therapy
and the evaluation period was also only 8 weeks which
was too short to assess long-term effectiveness. This was
because outpatient’s follow-up was limited. Further stud-
ies on effectiveness of extracorporeal shock wave will be
required with patients who are at the high risk of steroid
local injection in treating epicondylitis of the elbow in
the future.

CONCLUSION

This study showed that initial extracorporeal shock
wave therapy was effective for the patients newly diag-
nosed as lateral or medial epicondylitis although the ef-
fectiveness on completion of the treatments were inferior
than local steroid injection. Therefore, extracorporeal
shock wave therapy can be another option when local
steroid injection is contraindicated.
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