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Objectives: This study aimed to compare the clinical outcomes

Patients and methods: This randomized prospective study
included 52 patients. Patients treated with local massage in

forearm.”’ In 1873, Runge and ZurP! described Group 1 (n=17; 9 males, 8 females; mean age: 46.1+10.9 years;
this disease as “lawn tennis arm.” The etiology range, 27 to 64 years), CS injection in Group 2 (n=17; 7 males,
of the condition is poorly understood.” Lateral 10 females; mean age: 46.0+8.8 years; range, 28 to 63 years),

and ESWT in Group 3 (n=18; 12 males, 6 females; mean age:

epicondylitis (LE) was previously thought to be an
46.7+11.3 years; range, 28 to 68 years) for LE were evaluated
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In patients receiving CS injections, the clinical outcomes
worsened with time, evidenced by the six-month follow-up.
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demonstrated that the disease is a degenerative
process rather than an inflammatory process.
In addition, Kraushaar and Nirschl® provided a
good description with several histological stages.
Although an acute inflammatory response occurs in
the initial stage of LE, repeated microtrauma in the
later stage leads to microtears. Microtear formation
results in angiofibroblastic hyperplasia, vascular
hyperplasia, and the appearance of irregular
collagen. Because this degeneration process is
the most common stage at which patients present
to their physicians, inflammatory cells such as
neutrophils and macrophages are histologically rare
at the time of LE diagnosis.®! Although the origin of
pain is not fully understood, the literature suggests
granulation tissue around the lateral epicondyle,
increased substance P receptors, aponeurosis of
free nerve endings, and increased levels of the
excitatory neurotransmitter glutamate. The poor
understanding of the specific pathoanatomic
origin of pain has led to a variety of treatment
approaches for LE.”! There is evidence in the
literature supporting physical therapy protocols
that focus on strengthening and stretching the
affected muscles.®

Although the exact action mechanisms of local
massage are unknown, has been suggested that
this procedure causes mechanothermal changes in
the affected tissue, and the resulting temperature
increase may help to reduce joint stiffness and
increase muscle elasticity. Mechanical impact can
help dissolve granulation deposits within the muscle,
which are byproducts of tendon injury.”! Kohia
et al.®! showed in their study that local massage
relieves pain. Another very common treatment
approach for LE is the injection of a preparation of
corticosteroid (CS) and a local anesthetic into the
area. Such injections usually help relieve pain by
blocking nociceptive transmission, simultaneously
suppressing inflammatory responses and
promoting joint mobility."” The effect is transient
after two months" and has the potential to cause
complications, such as subcutaneous fat atrophy,
skin depigmentation, muscle loss, and tendon
rupture.’ Despite this, many physicians administer
CS injections periodically.'” Extracorporeal shock
wave therapy (ESWT) has recently been used for
various musculoskeletal disorders. It involves
stimulating the skin in the affected area with sound
waves of specific frequencies.’® Although the
mechanism of action of ESWT is not fully known,
it is similar to that of local massage. Sound and
vibration pulses generated in the affected tissue are

thought to help reduce joint stiffness and increase
muscle elasticity. ESWT reduces elbow pain.'™ This
effect is due to the stimulation of tendon healing
by promoting neovascularization, accompanied by
hyperstimulation analgesia.” In the present study,
we aimed to compare the healing process and
clinical outcomes of patients with LE treated with
local massage, CS injection, and ESWT.

PATIENTS AND METHODS

A total of 52 patients who were admitted to the
Harran University Faculty of Medicine, Department
of Orthopedics and Traumatology and diagnosed
with LE via physical examination and magnetic
resonance imaging between March 2021 and June 2022
were evaluated in the randomized prospective study.
Patients aged >18 years with symptoms persisting for
more than six weeks and diagnosed with LE were
included in the study.

Patients who had not received any treatment
for LE in the last six months were considered for
inclusion. The follow-up and treatment of the patients
were performed by the same two physicians to ensure
objectivity and accuracy of the scoring. The patients
were divided into groups to receive local massage,
CS injection, and ESWT treatments in the order they
presented to the hospital.

Group 1 (n=17; 9 males, 8 females; mean age:
46.1£10.9 years; range, 27 to 64 years) received deep
skin massage on the lateral epicondyle for 5 min
once a day, three times a week for two weeks.
Local massage consisted of transverse movements
with the fingertips and skin as a single unit over
the area of maximum tenderness. Firm pressure
was applied to compress the roots of the extensor
carpi radialis brevis tendons at their origin and the
underlying bone. Group 2 (n=17; 7 males, 10 females;
mean age: 46.0+8.8 years; range, 28 to 63 years)
received a single injection of 1 mL of 40 mg
methylprednisoloneacetateand 2mL of 2% prilocaine
hydrochloride. The injection was administered with
the patient's arm in abduction on a hard surface
and the elbow in 90° flexion. After the skin was
cleaned, a local anesthetic was injected deep into
the subcutaneous tissues and muscles. Then, the
points with maximum tenderness in the lateral
epicondyle region were determined, and a CS
injection was administered by touching the needle
tip to the bone. Group 3 (n=18; 12 males, 6 females;
mean age: 46.7+11.3 years; range, 28 to 68 years)
received ESWT consisting of 1500 shock waves
at an intensity of 2.0 bar and a frequency of 8 Hz
for four sessions, two sessions per week for two
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weeks. During the treatment, patients were seated
with their shoulder in 30° abduction, their elbow
in 90° flexion, and their forearm, wrist, and hand
on the table. The point of maximum tenderness was
marked with a pencil before treatment to ensure
correct shock wave delivery. Local anesthesia was not
performed. Ultrasound coupling gel was used. Each
treatment session lasted 20 to 30 min. All patients
in the three groups received standard treatment,
including nonsteroidal anti-inflammatory drugs,
splinting, exercise, and rest.

All patients in the three groups were clinically
evaluated using the Visual Analog Scale (VAS),
Disabilities of the Arm, Shoulder, and Hand (DASH),
and DASH-Work Model (DASH-WM) scores at the
initial examination at the beginning of the study and
at two-week, three-month, and six-month follow-up
controls.

In the second week, patients who did not come
to the control examinations (n=4) or received
additional treatment (n=2), were not evaluated. Thus,
a total of 46 patients (local massage 14; CS inj. 15;
ESWT: 17) were evaluated in the second week. In
the third month, six patients receiving additional
therapy were not included in the evaluation and
a total of 40 patients (local massage 10; CS inj. 14;
ESWT: 16) were evaluated. In the sixth month, two
patients who received additional treatment were
excluded from evaluation. As a result, 38 patients
(local massage 9; CS inj. 13; ESWT: 16) were evaluated
at the final follow-up at the end of the sixth month
(Figure 1). The follow-up of 10 patients who needed
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additional treatment during the study and who
were not evaluated at checkpoints in the main study
group, continued as a subgroup.

Statistical analysis

Statistical analyses were performed using IBM
SPSS version 25.0 version (IBM Corp., Armonk, NY,
USA). The Shapiro-Wilk test was used to evaluate
whether the data conformed to a normal distribution.
Normally distributed numerical variables were
expressed as mean + standard deviation (SD), and
nonnormally distributed data were expressed as
median (range of quartiles). Categorical variables
were presented as numbers (n) and percentages (%).
One-way analysis of variance (ANOVA) was used
to evaluate normally distributed data, and the
Tukey's honest significant difference test was used
for post hoc pairwise comparisons within groups.
The Mann-Whitney U test, Wilcoxon signed-rank
test, repeated measures ANOVA, and Kruskal-Wallis
test were used for nonnormally distributed data,
and Bonferroni correction was used for post hoc
pairwise comparisons. The Pearson chi-square test
was used to compare categorical variables. The
confidence interval was set at 95%, and a p-value
<0.05 was considered statistically significant in all
analyses. A power analysis was performed using
G*Power version 3.1.9.7 (Heinrich-Heine-Universitit
Diisseldorf, Diisseldorf, Germany). Based on the
local massage DASH-WM values, post hoc power
analysis for 52 patients was calculated as 0.99 of 0.05
error margin and 0.719 effect.

Patients diagnosed with lateral epicondylitis (n=52)

A4 Y

Local massage therapy (n=17) CS injection (n=17)

ESWT (n=18)

A4 A

> Patients missing follow-up (n=4)

Local massage therapy (n=16) CS injection (n=15)

ESWT (n=17)
Those switching to another treatment

A4 .

« Within the first 2 weeks (n=2)
Y + Between week 2 and month (n=6)

Final analyzed (n=9) Final analyzed (n=13)

« Between month 3 and month 6 (n=2)

ESWT (n=16)

FIGURE 1. Flowchart of the patients diagnosed with LE receiving local massage therapy, CS injection, and ESWT.

LE: Lateral epicondylitis; CS: Corticosteroid; ESWT: Extracorporeal shock wave therapy.
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RESULTS from 7.0 to 3.0 in Group 2 (p=0.03), and from
7.0 to 5.0 in Group 3 (p<0.001). The DASH scores
decreased from 29.58 to 20.83 in Group 1 (p=0.04),
. . . from 50.0 to 13.33 in Group 2 (p=0.02), and from
T.he right elbow was z?ffecte(.i in 65% of patlents', the 49.16 to 25.0 in Group 3 (p<0.001). The DASH-WM
right hand was dominant in 90% of the patients, .

4 the domi b it din 67 f th scores decreased from 50.0 to 25.0 in Group 1
and the dominant elbow was affected in 67% of the (,_0017) from 68.75 to 25.0 in Group 2 (p=0.04),

patients. The demographic data of the participants are and from 75.0 to 37.50 in Group 3 (p=0.001). At

The three groups were similar in terms of age,
sex, dominant hand, and affected side (p>0.05).

presented in Table I. the two-week follow-up, statistically significant
Similar results were observed between VAS, decreases were observed in VAS, DASH, and
DASH, and DASH-WM scores measured during DASH-WM scores in all three groups (Table II).
LE diagnosis (p=0.069, p=0.059, and p=0.086). In At the three-month follow-up, the patients were
the first two weeks of follow-up, VAS scores reevaluated, and the scores were compared with

decreased from 6.5 to 4.5 in Group 1 (p=0.007), those of the two-week follow-up. When we analyzed

TABLE |
Demographic data of the patients

Group 1 (n=17) Group 2 (n=17) Group 3 (n=18)
n % MeantSD n % MeantSD n % Mean+SD P

Age (year) 46.1+£10.9 46.0+£8.8 46.7+11.3  0.940 NS
Sex 0.318 NS

Female 8 47.06 10 58.52 6 33.33

Male 9 52.94 7 4118 12 66.67
Side (Dom/Aff) 0.268 NS

Right/Right 12 70.58 9 52.94 11 61.11

Right/Left 4 23.52 4 23.52 7 38.88

Left/Right 0 0 2 11.76 0 0

Left/Left 1 5.88 2 11.76 0 0
SD: Standard deviation; Dom: Dominant; Aff: Affected; NS: Nonsignificant.

TABLE Il
Clinical scores of the patient groups

Measurement values Compared to baseline
Baseline 2" Week 3 Month 6™ Month 2" Week 3 Month 6" Month

VAS Median IQR Median IQR Median IQR Median IQR pvalue pvalue pvalue

Massage 6.50 1.50 4.50 3.25 5.00 1.50 5.00 3.00 0.007* 0.006~ 0.140

CS Inj 7.00 3.00 3.00 1.00 5.00 3.25 5.00 3.50 0.003* 0.009" 0.074

ESWT 7.00 1.00 5.00 2.50 5.00 2.75 4.00 3.50 <0.001* 0.001* 0.001*
DASH

Massage 29.58 12.92 20.83 2313 18.10 14.58 18.10 10.95 0.004* 0.001* 0.072

CS Inj 50.00 25.83 13.33 18.70 25.00 18.00 25.00 20.45 0.002* 0.019* 0.353

ESWT 49.16 9.40 25.00 25.25 22.00 39.37 17.50 39.63  <0.001* 0.001* 0.001*
DASH-WM

Massage 50.00 50.00 25.00 34.38 25.00 25.25 25.00 31.25 0.017* 0.07 0.452

CS Inj 68.75 31.25 25.00 25.00 50.00 25.00 50.00 25.00 0.004* 0.05 0.176

ESWT 75.00 25.00 37.50 25.00 43.75 43.45 25.00 56.25 0.001* 0.001* 0.001*
VAS: Visual Analog Scale; IQR: Inter quartile range; CS Inj: Corticosteroid injections; ESWT: Extracorporeal shock wave therapy; DASH: Disabilities of the Arm,
Shoulder, and Hand; WM: Work model; * Significant at p<0.05.
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the VAS scores (Figure 2), an 11% increase was
observed in Group 1 (from 4.5 to 5.0), while no change
was found in Group 3. However, a dramatic increase
of 66% was observed in Group 2 (from 3.0 to 5.0).
When DASH scores were evaluated, a decrease was
observed in Groups 1 and 3 (from 20.83 to 18.10
and from 25.00 to 22.00, respectively), whereas
a significant increase of 87% was observed in
Group 2 (from 13.33 to 25.00; Figure 3). There was
no change in DASH-WM scores in Group 1, whereas
an increase of 14% was observed in Group 3 (from
35.50 to 43.75). In Group 2, a considerable increase
of 50% was observed (Figure 4).

When the three-month follow-up values were
compared with the baseline values, a decrease
in VAS scores was observed in all three groups.
The decrease in DASH scores was statistically
significant in all three groups (p<0.05). While a
decrease in DASH-WM scores was observed in
all three groups, this decrease was statistically
significant only in Group 3 (p=0.001). At the three
month follow-up Group 1 and Group 2 showed a
significant difference both VAS and DASH scores.
Group 3 had a significant difference in all clinical
evaluation scores.

When the scores measured at the three-month
follow-up were compared with the scores measured
at the six-month follow-up, there was no change in
VAS scores in Groups 1 and 2, whereas the decrease
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in VAS scores continued in Group 3. The DASH and
DASH-WM scores were unchanged in Groups 1 and 2
but continued to decrease in Group 3.

When the six-month follow-up values were
compared with the baseline values, although the
VAS scores were lower in all three groups, only the
decrease in VAS scores in Group 3 was statistically
significant (p=0.001). The DASH and DASH-WM
scores decreased in all three groups, but only the
decrease in Group 3 was statistically significant
(p=0.001). At the six-month follow-up, no significant
difference was observed in Groups 1 and 2 in any of
the scoring systems, while Group 3 showed significant
improvements in all scoring systems.

In Group 1, all three scores decreased
significantly in the first two weeks, but no
significant difference was observed in any of the
scores at the six-month follow-up. This showed th at
local massage therapy was most effective in the first
two weeks. Group 2 showed a significant decrease
in all scores at two weeks, whereas no statistically
significant decrease was observed in any of the
scores at six months. However, a significant
decrease was observed in VAS and DASH scores
at three months. In addition, all measurements at
the three-month follow-up were higher than those
at two weeks but lower than the baseline values.
Group 3 showed statistically significant decreases
in all scores throughout the follow-up period.

8.00 VAS
7.00
6.00 \
o 5.00 \’//_A -
§> 4.00 \4\
g 3.00
2.00
1.00
0.00 T T T 1
Baseline Week 2 Month 3 Month 6
= Massage CS Inj ESWT
VAS Baseline Week 2 P Month 3 P Month 6 p
Massage 6.50 4.50 0.007 5.00 0.006 5.00 0.140
CS Inj 7.00 3.00 0.003 5.00 0.009 5.00 0.074
ESWT 7.00 5.00 <0.001 5.00 0.001 5.00 0.001

FIGURE 2. The VAS scores of Groups 1, 2, and 3.

VAS: Visual Analog Scale; CS Inj: Corticosteroid injections; ESWT: Extracorporeal shock wave therapy.
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Massage 29.58 20.83 0.004 18.10 0.001 18.10 0.072
CS Inj 50.00 13.33 0.002 25.00 0.019 25.00 0.353
ESWT 49.16 25.00 <0.001 22.00 0.001 17.50 0.001

FIGURE 3. The DASH scores of Groups 1, 2, and 3.

DASH: Disabilities of the Arm, Shoulder, and Hand; CS Inj: Corticosteroid injections; ESWT: Extracorporeal

shock wave therapy.

DASH-WM
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10.00
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Baseline Week 2 Month 3 Month 6
e Massage el CS Inj ESWT
DASH-WM Baseline Week 2 Month 3 P Month 6 p
Massage 50.00 25.00 0.017 25.00 0.07 25.00 0.452
CS Inj 68.75 25.00 0.004 50.00 0.05 50.00 0.176
ESWT 75.00 37.50 0.001 43.75 0.001 25.00 0.001

FIGURE 4. The DASH-WM scores of Groups 1, 2, and 3.

DASH-WM: Disabilities of the arm, shoulder, and hand-work model; CS Inj: Corticosteroid injections;

ESWT: Extracorporeal shock wave therapy.

Subgroup patients who need additional treatment
(n=10), seven patients were in the local massage
group, two in the CS injection group, and one in the
ESWT group. Two patients were excluded from the
study after the first week, six patients after the second
week, and two patients after the third month. Of the

three patients who received CS injection as the final
treatment, two started treatment with local massage
therapy and one with ESWT. Among the seven patients
who underwent ESWT as the final treatment, one
patient started treatment with local massage, two
patients started treatment with CS injection, and four
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Local massage therapy (n=2)
«  Within the first two weeks
+ Between Months 3 and 6

CS Injection (n=3)

ESWT (n=1)
« Between Week 2 and Month 3

Local massage therapy (n=1)
« Within the first 2 weeks

Local masage therapy + CS Injection (n=4)

« Between Week 2 and Month 3 ESWT (n=7)

CS Injection (n=2)
« Between Week 2 and Month 3 —
« Between Months 3 and 6

FIGURE 5. Patients switching treatment.

ESWT: Extracorporeal shock wave therapy; CS: Corticosteroid.

patients first received local massage therapy, followed
by CS injection due to no improvement and then ESWT
treatment for the same reason (Figure 5). Although
subgroup patients who need additional treatment,
their outcomes were followed, and all patients showed
significant improvement in all three scores at the end
of six months (p<0.05, Figure 6). Thus, two patients
who received local massage and CS injection, one
patient who received local massage + ESWT, three
patients who received CS injection + ESWT, and four
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patients who received local massage + CS injection +
ESWT were followed and evaluated for six months.

DISCUSSION

Although there are many treatment methods used for
LE, there is still no consensus on a standard, effective
method. Moreover, there are relatively few studies
that show the superiority of these treatments over
one another. In the present study, we investigated
the effect of local massage, CS injection, and ESWT
treatment on LE. We also analyzed the relationships
between these treatments. According to the results
of the present study, improvement in clinical scores
was observed in all three groups at the six-month
follow-up, while significant results were recorded
only in the ESWT group. On the contrary, significant
clinical improvement was observed in all three groups
in the short term.

Numerous studies have evaluated massage
therapy for LE in the literature. Yi et al."” reported
significant results obtained with massage therapy
at the six-month follow-up. Our results are not
consistent with the findings of these study. We did
not detect a significant improvement with local
massage therapy between diagnosis and six months
of follow-up. Conversely, Eapen et al.'™ reported
positive results from local massage therapy in the
short term. In the present study, local massage
therapy also showed improvement in the short term.
According to Waters-Banker et al.,™ local massage
is effective in the short term because it alleviates
the inflammatory process, facilitates early healing,

8.00 VAS 80.00 DASH/DASH-WM
8.00 e\\ o 70.00
6.00 3 60.00
) =
2 500 50.00
8 N = ~—~__
S 4.00 Z 4000
(2(0 \ << \\
< 300 & 3000 ~
2.00 é 20.00 —
1.00 S 10.00
0.00 , . . 0.00
Baseline Week 2 Month 3 Month 6 Baseline Wesk 2 Month 3 Month &
—o— DASH DASH-WM
DASH-WM Baseline Week 2 p Month 3 P Month 6 p
VAS 7.00 6.50 0.317 4.00 0.003 3.00 0.008
DASH 47.03 3495 0.182 19.55 0.052 12.66 0.049
DASH/WM 75.00 50.00 0.396 25.00 0.071 12.50 0.009

FIGURE 6. The VAS, DASH, and DASH-WM scores of patients removed from the groups.

VAS: Visual Analog Scale; DASH: Disabilities of the Arm, Shoulder, and Hand; DASH-WM: Disabilities of the arm, shoulder, and hand-work model.
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and relieves pain in muscle injuries. They described
this effect as an immunomodulatory response to
the biochemical and cellular changes induced by
massage.

In 1983, Cyriax and Cyriax®®! suggested that local
massage increased the circulation and recycling of
fluids by vasodilatation. In addition, Stasinopoulos
and JohnsonP! reported that local massage produces
a rapid analgesic effect in the affected area. In 1984,
Bruijn® suggested that the analgesic effect was
due to local anesthesia resulting from the release
of endogenous opiates or the release of inhibitory
neurotransmitters that reduce pain intensity. These
data suggest that local massage is a method of
analgesia rather than treatment. Although VAS and
DASH scores of the patients in the local massage
group improved in the two-week and three-month
controls, DASH-WM scores did not improve. Although
patients were able to perform simple daily activities,
significant improvements and full recovery can only
be achieved when they return to work. Therefore, we
believe that local massage therapy does not provide
full recovery, even in the short term.

Some studies have shown that CS injection
yields significant results in the short term but
not in the long term.**?4 The results obtained in
the present study were consistent with those in
the literature. The use of CS in combination with
local anesthetics provides short-term improvement
for patients due to their anti-inflammatory and
analgesic effects. However, clinical evaluations at
three months in our study showed worse results
compared to the two-week follow-up. The results
did not change between three and six months.
Nevertheless, we achieved good results at six
months compared to baseline, albeit not significant.
Corticosteroid injection led to some improvement
in the long term. The high recurrence rates and
some side effects of CS should be considered
by the physician and patient.”® The superior
short-term effectiveness of CS injection and the
loss of long-term effectiveness could be attributed
to the use of short- or long-acting CS, but in studies
using long-acting steroids, the steroid was not as
effective in the long term as it was in the short
term.?! Patients may benefit more if the injection
is administered in combination with another long-
acting treatment (for example, ESWT).=2¢!

Extracorporeal shock wave therapy is a treatment
method used in diseases such as fasciitis, tendonitis,
and epicondylitis. It involves the application of
sound waves to the affected area.™ Some studies
reported significant improvements with the ESWT

application in the treatment of LE.””! However, other
studies reported that ESWT had no effect.?® To the
best of our knowledge, there are no studies in the
literature where all three treatments (local massage,
CS injection, and ESWT) were applied and the
treatment process was analyzed.”! According to the
results of the present study, improvement in clinical
scores was observed in all three groups at the
six-month follow-up, while significant results were
recorded only in the ESWT group (p=0.001).*! More
studies should be conducted to establish a consensus
on ESWT treatment regarding the specific frequency,
specific number of sessions, specific treatment
interval, specific pressure level, total treatment time,
and specific number of pulses. Thus, as long as ESWT
is applied correctly in LE treatment, a protocol can
be established. The results obtained in the present
study could have been even more promising if such
a protocol had been followed.

Yalvag et al.* compared CS injection and ESWT
in their study and reported that both treatments
provided equal improvement in the short term, but
ESWT yielded better results in the following three
months.

In the present study, patients who had to
receive additional treatment and were continued
to be followed as a subgroup were also evaluated.
According to our analyses, the clinical outcomes
of patients whose pain did not improve and who
switched to another treatment were much better
than those of patients who benefited from the
first treatment and continued with one treatment.
Based on this finding, if the response of patients
with LE to initial treatment is not satisfactory or
if there is an increase in complaints, instead of
continuing with the same treatment, treatment can
be changed, or a combined treatment can be tried.
However, since there were no patients in the present
study who received local massage as a subsequent
treatment, it is not possible to recommend local
massage as a subsequent treatment at this time. More
comprehensive studies are needed for combined
therapies for patients with LE.

The fact that patients whose pain persisted and
who received additional treatment were followed
up on in subsequent controls can be considered a
strength of the study in terms of transparency. On
the other hand, the small number of patients who
received combined treatment may be considered a
limitation of the study.

In conclusion, ESWT was superior to both local
massage and CS injection treatments throughout the



394

study and at final follow-up on LE. Local massage
therapy did not provide complete recovery, even in
the short term. In patients receiving CS injections,
as the treatment process gets longer the clinical
outcomes get worsen. Patients who were excluded
from the groups and received double and triple
combination therapy had good clinical outcomes at
the final follow-ups. Further studies on combined
treatment modalities are needed on this subject.
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