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Abstract

Background: Tennis elbow (TE) is a term widely used to describe 
an injury of wrist extensors enthesopathy known as lateral epi-
condylitis. Many serious constraints are being caused by this syn-
drome, emerging as a socioeconomic problem affecting patients of 
working age. The aetiology is still unknown, but it was proven that 
repetitive gripping, wrist extension, radial deviation, and/or fore-
arm supination are the main factors influencing the development 
of the syndrome. There are many surgical and non-surgical treat-
ment methods, but current scientific literature does not identify 
significant differences in their outcomes. Despite this, rehabilita-
tion, yielding similar results to other methods, was still considered 
a supportive method after a surgical procedure. Three methods of 
extracorporeal shockwave therapy (ESWT), ultrasounds (US), and 
laser therapy are thoroughly described further down in the review.

Aims: This paper aimed to review current scientific literature and 
investigate possible non-surgical treatment methods for the TE 
syndrome.

Material and methods: The scientific literature review was conduc-
ted between June and September of 2021. The review was carried 
out by searching scientifically recognised medical databases, inc-
luding PubMed, MEDLINE and PEDro. The scientific literature was 
not limited to articles no older than five years, counting from the 
start of the study conduction. In addition, articles written in a lan-
guage other than English were excluded.
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Introduction

Lateral epicondylitis of an elbow is one of the 
most prevalent arm conditions. Behaviours such 
as gripping and continuous overexploitation have 
increased tenocyte proliferation. Other common 
symptoms of overexploitation, which occur in 
mechanical degeneration, are abnormal tendon 
structure and neovascularisation [4]–[6]. The 
common name “Tennis Elbow” seems suggestive; 
however, only about 5% of cases occur due to arm 
and tendon strain caused by playing tennis [7]. 
Since most of the cases occur in adults belonging 
to the white-collar workforce (>2h/day) [8], the 
disorder appears to be socioeconomic. The soft-
-tissue disorders of the arm are a frequent cause 
of sickness absence worldwide [9]. 
The TE can occur at any age, but the majority of 
data from case reports point to the pick among 
patients in their 30s [10]. The name “epicondyli-
tis” can be perplexing since no evidence has been 
given for its association with inflammation [11]. 
The beginning part of the tendon of the exten-
sor carpi radialis brevis is the most common-
ly affected part [12]. The main reasons for these 
conditions are repetitive gripping or wrist exten-
sion, radial deviation, and/or forearm supination 
[13]. Therefore, certain professions or hobbies 
are more likely to develop the TE. This group of 
susceptible individuals includes computer wor-
kers, musicians, and others who work with pro-
longed contractions of the wrist extensors - fo-
rearm strain [14].

Aims

The purpose of this paper was to assess three 
possible non-surgical approaches to the TE tre-
atment and bring up a discussion about their out-
comes described in scientific literature.

Materials and methods

This systematic review was conducted between 
June 2021 and August 2021. The PubMed, MEDLI-
NE and PEDro databases were searched for ar-
ticles published in English. The main goal was to 
determine and assess the quality of physiothera-
peutic methods (conservative) in treating the TE 
syndrome based on the outcomes like pain relief, 
function restoration and possible relapse.
This study’s search criteria were established as 
(management OR treatment) AND (tennis elbow 
OR epicondylitis OR epicondylitis lateral) AND 
(non-operative OR conservative OR physiothe-
rapy). The scientific literature was not limited to 
articles no older than 5 years, counting from the 
start of the study conduction. After the prelimi-
nary search, the exclusion criteria were defined 
as a case report, animal, non-randomised, clinical 
trials, experimental and studies including healthy 
patients.

The risk of bias
The PEDro scale (Physiotherapy Evidence Data-
base) was used to analyse the reliability of men-
tioned articles. It consisted of subpoints forming 
a checklist for randomised clinical trials.

Results: All three methods were very simple yet 
popular and widely available. They seem suitable 
for patients diagnosed with TE as the main tre-
atment with long-term effects. ESWT approach 
was proven to be the most prognostic, also ha-
ving the highest research rate. Ultrasounds used 
small frequency penetration and did not produce 
long-term pain relief compared to laser treat-

ment, which claimed to be safe and produce lon-
g-term benefits.

Conclusion: This review is meant to bring aware-
ness and popularise the significance of non-sur-
gical treatment. These studies raised the need 
for more randomised trials, with a larger number 
of subjects and considering high methodological 
standards.
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Data extraction
Gathered data from the included articles were in-
terpreted by only one researcher who exclusively 
worked on this paper. The focus was placed stric-
tly on the characteristics of the material and me-
thods, primary outcomes, and final conclusions.

ESWT approach
Lizis [15], in a randomised controlled trial (RCT) 
compared the analgesic effect of shockwave the-
rapy with ultrasound treatment of the tennis el-
bow. The group consisted of 65 males over the 
age of 18 years. The exclusion criteria were local 
soft-tissue infection, diabetes mellitus, epilep-
tic disorders, rheumatoid arthritis, neurological 
abnormalities, cardiovascular disease, infectio-
us diseases and many others. Therefore, a group 
of 15 patients was excluded from the study. The 
rest of the patients, who met the criteria, were 
assigned to one of the two following therapies: 
ESWT or US, so each group consisted of 25 pa-
tients. In the ESWT group, the applied treatments 
were 1,000, 1,500, and 2,000 pulses during the 
first, second and third through fifth treatments, 
respectively (frequency of 8 Hz). Therefore, the 
number of ESWT sessions was estimated at five 
treatments, performed once per week.
The time of one session was no longer than 10 
min; it was pointed to the anterior aspect of the 
LE and a small area around it. Patients were not 
under any drugs or painkillers. In contrast, the 
US group received continuous ultrasound waves 
with the intensity of 0.8 W/cm2 and 1 MHz. Ses-
sions were conducted in a series of 10 therapies 
three times per week. After the trial of 5 weeks, 
the following variables were measured—the pain 
of the affected upper limb during gripping me-
asured with a vigorimeter. Moreover, resting 
pain, the pain felt during palpation of the LE of 
the humerus, and pain during the Thomsen test 
was also executed. Finally, pain during the chair 
test was evaluated.
Patients were also asked about their subjective 
feeling of pain immediately after the treatment 
and in 3 months follow-up, measured with visual 
analogue scale (VAS). As the results showed, both 

therapies brought a significant decrease in pain 
in all tests taken, proving that ESWT achieved 
a more significant analgesic effect immediately 
after the trial and after three months post-tre-
atment. 
Pettrone et al. [16] conducted a double-blinded 
RCT involving sixty women and fifty-four men 
with a mean duration of symptoms of 21 months 
prior to participation. The average age was 47 
years old. Blinding is specified and strictly de-
scribed in the article. Patients were divided into 
ESWT therapy (n=56) and the placebo (n=58). Both 
the patients and the evaluating physicians were 
blinded to the treatment allocation, and only the 
technician knew the treatment group. Active 
therapy included one session per week for three 
weeks. The method consisted of applying 2000 
impulses. The applicator head of the device was 
aimed at a point on the lateral epicondyle that was 
identified by a physician based on palpation and 
the patient’s response. Adjustments were made 
during therapy by changing the shock wave’s fo-
cus every 200 to 400 impulses and redirecting 
the shock wave to the most symptomatic area. 
The placebo group had the same method applied, 
but a sound-reflecting pad was used between 
the patients’ skin and the head of the device. The 
sessions were held in seclusion, so the physicians 
and patients did not see one another. Patients 
also were not aware of other patients’ treatments. 
After the whole set of therapy sessions ended, the 
evaluation was conducted using the provocative 
Thomsen test and recorded on a visual analogue 
scale (VAS) after twelve weeks and compared to 
the baseline. The average pain score for the active 
treatment group decreased from 74 at baseline to 
38 at twelve weeks on the VAS (100mm) compa-
red with a decrease from 76 to 51, respectively, 
in the placebo group. The mean improvement in 
the upper extremity functional scores at twelve 
weeks was 2.4 (from 4.7 to 2.3) in the active treat-
ment group compared with 1.4 (from 4.6 to 3.2) in 
the placebo group. Results indicate a significant 
pain relief after a complete treatment session and 
after twelve weeks of follow-up. Functional out-
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comes, patient activity score, subjective rating of 
each patient, and grip strength notably improved. 
This suggests that ESTW is one of the effective 
treatment options for the non-surgical manage-
ment of the TE.
The study by Guler et al. [17] in 2018 was a pro-
spective and double-blinded RCT. There were 
two groups – active ESWT therapy and a place-
bo-controlled one. Each group consisted of 20 
patients who met the earlier established crite-
ria. Patients were between 18 and 65 years old, 
they could not be treated for the TE in the last 
three months and had to be diagnosed with late-
ral epicondylitis by up to four prognostic tests - 
Lateral epicondyle sensitivity in palpation and/or 
positive Cozen’s test: pain during wrist extension 
against resistance, and/or Moudley’s test: pain 
during middle finger extension against resistance 
and/or a chair test: pain during lifting of the we-
ight of approximately 3–5 kg. The treatment and 
evaluations were conducted by different physi-
cians. Patients were informed of the study course 
and treatment, and their full consent was obta-
ined. Scores were collected three times – before 
the treatment, in the end, and one month after 
treatment. No analgesic regimens or medications 
were used during ESWT sessions conducted by 
a single physiotherapist. In the active group, the 
applicator generated 1500 pulses at a frequency 
of 15 Hz. The therapy was then extended to the 
peripheral muscles; the handgun was accelera-
ted at 1500 pulses using gel at the interface at 21 
Hz. Placebo group has gone through all the steps 
mentioned above. Even the sound effect of the 
handgun and shocks were provided, but no elec-
tric current was supplied. Both groups were also 
treated with ice, rest, and wrist splinting so that 
the placebo group was not left without any treat-
ment. It was observed that these results were not 
significant in the analysis process. There were 
also no differences in grip and pinch strength be-
tween measurements in each group and no signi-
ficant differences when compared to the baseline 
data. However, there were significant changes in 
VAS scores between pre-treatment and post-tre-
atment scores in the actual ESWT group. Both 
groups improved in most of the taken tests and 

individual scores within each group; however, a 
significant improvement was notable in the actu-
al ESWT group.
Summarising the results of the above mentioned 
studies, it is clear that there is a need for more 
randomised, double-blinded studies with place-
bo control groups to investigate the efficacy of 
ESWT, with larger population groups and follo-
w-up duration. However, the ESWT is effective in 
treating lateral epicondylitis, resulting in func-
tion improvement and grip strength; the ESWT 
may lead to future treatment of the syndrome as 
a non-surgical option or have a supportive role in 
TE management.
Summary of the studies on shock wave therapy 
in tennis elbow including methodological aspects 
and PEDro scores presents Table 1.

Ultrasound approach
Öken et al. in 2008 [18] conducted a prospective 
RCT to compare three techniques used to treat 
the tennis elbow syndrome. Braces, laser, and 
ultrasound were examined. Fifty-eight patients 
were divided into three groups: brace group, 
ultrasound group, and laser group. All groups li-
sted had exercise and stretching programs incor-
porated. A group of 19 patients were placed in the 
US group and underwent continuous therapy at 
a frequency of 1 MHz and intensity of 1.5 W/cm2 
for 5 minutes five days per week for two conse-
cutive weeks. The group of LLLT consisted of 20 
patients treated for 10 minutes five days a week 
for two consecutive weeks; the laser used had a 
wavelength of 632.8 nm and an output of 10 mV 
applied in a scanner technique. These two gro-
ups then applied hot packs for ten sessions. The 
last group was the brace group of 20 patients. The 
bandage for lateral epicondylitis was applied only 
during the day for two weeks. Two measurements 
were taken at the baseline, one after two weeks 
of treatment and at week six of treatment. The 
VAS scale was used to assess pain intensity and 
grip strength. There was a significant reduction in 
VAS scores in all groups at week six. Grip strength 
improved only in the laser group, but no change 
was reported at week six. There were no signifi-
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cant differences in measurements at baseline or 
during follow-up. In conclusion, the brace thera-
py brought short-term benefits to patients with 
TE, while laser therapy and ultrasounds provided 
analgesic effects, and laser therapy improved grip 
strength, which was not observed in the brace or 
US group. The study results showed better out-
comes for laser therapy, producing stronger grip, 
pain relief, and longer-lasting effects than ultra-
sound and brace therapy.

D’Vaz et al. [19], in their double-blinded RCT, so-
ught to evaluate the benefits of ultrasound in the 
tennis elbow healing process and to assess the 
importance of its application. At the beginning of 
the study, 69 patients were enrolled and instruc-
ted on how to use the low-intensity ultrasound 
device and apply it on the point of tenderness on 
the lateral epicondyle of an affected arm. A sim-
ple “on” switch started the therapy and counted 
20 minutes. After the time passed, the device was 

Procedures Measures Results Conclusion PEDro Score
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•	 ESWT group (n=25) 
therapy carried once 
per week for five 
weeks; no longer 
than 10 min

•	 US group (n=25) the-
rapy carried in series 
of 10, three times per 
week

Martin  
vigorime-

ter

MDT

VAS

Thomsen 
Test

Pain in all groups in 
every of included tests 
significantly decreased 
after the therapy was 
finished and in 3 months 
follow up the results 
remained unchanged.
Intergroup compari-
sons revealed that these 
decreases in VAS scores 
were significantly larger 
in ESWT than in US.

Extracorporeal 
shock wave therapy 
is among valid and 
successful tre-
atment choices 
for pain, range 
of motion and 
strength of grip in 
TE syndrome.
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5) •	 ESWT group (n=56) 

therapy once per 
week continued for 
three next weeks

•	 Placebo group given 
with the same the-
rapy, but between 
patient’s skin and the 
head of the device, 
the  sound-reflecting 
pad was placed

VAS

Thomson 
test

upper 
extremity 
functional 

scores

Pain in the active treat-
ment group decreased 
more than 50% for each 
patient. 
The decrease was esti-
mated at 74 at baseline 
to 38 at twelve weeks on 
the 100-mm VAS.

ESWT is an ef-
fective treatment 
of chronic lateral 
epicondylitisthat 
had been refractory 
to other non-ope-
rative treatment 
modalities.
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•	 ESWT group (n=20) 
therapy was conduc-
ted once.

•	 Placebo group (n=20) 
had the same steps 
within the thera-
py without electric 
current.
Both groups were 
also treated with ice, 
resting and wrist 
splinting.

VAS

grip 
strength

Pain in both groups 
decreased, however 
only in the active ESWT 
group was a significant 
difference. 
Patients from both gro-
ups were noting lower 
scores on VAS.
Function, strength of 
grip and pinching were 
improved.

However, only VAS 
is true ESWT group 
changed signifi-
cantly. 
The rest of the 
measurements 
did not reach any 
significance in the 
results.

8/10*

Table 1. Inquiry of studies on ESWT approach.
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automatically switched off. Patients were rando-
mly divided into two groups, and each of them 
was presented with the self-administered devi-
ce. One group was an active therapy group with 
a device that emits an intensity of 30 mW/cm2, 
at a frequency of 1.5 MHz ultrasound signal. The 
other group was a placebo group that was given 
devices that did not emit any ultrasound signal. 
Patients were using the device daily for three 
months. Outcomes were collected at the baseli-
ne, week 6 and week 12 of treatment by the same 
blinded evaluators. The VAS scale, a myometer to 
measure grip strength, and the Patient-Related 
Forearm Evaluation Questionnaire (PRFEQ) were 
used to collect data. The latter measure consisted 
of 15 questions about pain and functioning during 
daily activities. Along with every question, a nu-
meric scale (0-10) was presented to be marked by 
patients. The primary outcomes of the VAS scale 
were that all except six patients reported a re-
duction in pain. Only 48 patients completed the 
treatment successfully. In the process, some were 
misdiagnosed, a few had their pain disappear, and 
some did not meet the inclusion criteria for the 
study. In the active therapy group, the pain was 
reduced by 80% at week 12, compared with 63% 
in the placebo group. On a secondary outcome 
measure – PRFEQ – median changes reached 48% 
in the active group and 43% in the placebo group, 
but these changes were statistically insignificant. 
There have been no reports from patients of side 
effects due to the use of the device. Findings from 
the study suggest an overestimated approach to 
low-intensity ultrasound therapy. Some changes 
emerge after low-intensity US therapy, but no si-
gnificant changes or large effects were observed. 
This may mean that better results can be achieved 
with other physical therapy methods than low-in-
tensity ultrasound (LIUS) therapy.
The study conducted by Davidson et al. in 2001 
[20] was high-quality RCT. The purpose of this 
multicenter study was to compare US and acu-
puncture therapy for the treatment of TE. Both 
are recognised for the treatment of lateral epi-
condylitis. Sixteen patients went through the 
treatment and follow-up. Subjects were rando-

mly assigned to the US group (n=8) and the acu-
puncture group (n=8). Patients were treated two 
to three times per week to achieve a complete 
cycle of eight sessions. The US group received a 
duty cycle of 20%, 1 MHz, 1 W/cm2 (SATP1), BNR 
1:6, for 10 minutes per session. The second gro-
up received manual acupuncture on the marked 
spots - LI12, TW5, LI11, LI4, LI10 for 20 minutes 
per session. Data were collected using the DASH 
questionnaire, pain level and grip strength. Signi-
ficant changes were reported in the pain relief in 
both groups. After eight sessions, no significant 
differences occurred between the groups. Acu-
puncture provided more pain relief benefits when 
comparing baseline and post-treatment values. 
Results showed that neither treatment was better 
than the other. Both methods significantly redu-
ced the pain levels in both groups. Acupuncture, 
as well as ultrasounds, seem to be helpful in tre-
ating the TE syndrome.
Summary of the studies on ultrasound therapy in 
tennis elbow, including methodological aspects 
and PEDro scores, presents Table 2.

Laser approach  
The high-quality study by Dundar et al. [21] was 
a prospective control RCT. Nighty-three patients 
diagnosed with tennis elbow syndrome were en-
rolled in the study. Before starting treatment, all 
subjects were instructed not to use analgesic me-
dications during the treatment period. All patients 
who met the criteria were randomly assigned to 
one of the three groups – high-intensity laser the-
rapy (HILT) group, sham therapy group and bra-
ce group. Simple envelopes with a number were 
used. In the active HILT group, the device perfor-
med three stages in each session. It emitted pul-
sations of 1064 nm wavelength, high peak power 
of 3 kW, the energy density of 360– 1780 mJ/cm2 
with a duration of 120–150 μs, and mean power of 
10.5 W. All this at a low frequency of 10–40 Hz. The 
session was conducted once a day for 15 days over 
a 3-week period. The same protocol was used in 
the sham group, but the laser device was turned 
off. The same therapist conducted each session. 
Therapy in the brace group consisted of wearing 
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Procedures Measures Results Conclusion PEDro Score
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•	 Brace group (n=20) 
only daytime for two 
weeks 

•	 Ultrasound group 
(n=19) 1 MHz, 1.5 W/
cm2 for 5 min for five 
days per week for 2 
weeks

•	 Laser group (n=20) 
632.8 nm and output 
of 10 mV five times 
per week for 2 weeks

Dynamo-
meter

VAS

Global As-
sessment 
of Impro-
vement

Pain assessed by VAS 
and grip strength signi-
ficantly improved in the 
laser and ultrasounds 
group at 6th week. 
On the other side, pain 
increased in the brace 
group as the therapy 
was discontinued.

Ultrasounds and 
Laser therapy are 
suitable methods 
for patients with TE 
syndrome and can 
be used as simple, 
fast and safe treat-
ments.

6/10
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•	 Ultrasounds group 
(n=25) 30 mW/cm2, 
1.5 MHz, self-admit-
ted therapy daily for 
20 min for 12 weeks.

•	 Placebo group was 
treated the same, but 
the devices they have 
been given with, did 
not emitted ultraso-
unds

VAS

PRFEQ

In the active group, pain 
decreased significantly 
(by 80%) in the 12th week.
In PRFEQ questionnaire, 
the active therapy group 
– pain decrease level 
remained improved.

Ultrasounds show 
to be an effective 
way of handling 
patients with late-
ral epicondylitis, 
bringing significant 
benefits in pain 
level by improving 
life quality.

7/10
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•	 Ultrasounds group 
(n=8) was treated 
with 20% duty cycle, 
1 MHz, 1 W/cm2 for 
10 minutes; 2-3 times 
per week to reach the 
number of 8 sessions.

•	 Acupuncture group 
had 20 min sessions 
concentrated on six 
points on the lateral 
epicondyle.

VAS None of the treatments 
brought more superior 
effects. 
Both therapies resulted 
in significant pain relief 
with more benefits for 
acupuncture approach.

Ultrasounds and 
acupuncture 
outcomes were 
comparable. 
Both methods can 
be use as effective 
therapies in tre-
ating the TE syn-
drome and bring 
relief in pain.

5/10

Table 2. Inquire of studies on ultrasound approach.

the brace for four weeks in a row during the day. 
After a complete treatment cycle, the measure-
ments were collected and compared on the basics 
of pain relief, quality of life, disability, and grip 
strength. Only two patients were considered as 
dropouts since they failed to complete the follo-
w-up. All measurements were taken by the same, 
blinded to the groups, physician from baseline to 
week 12 of treatment. Changes in functional di-
sability were measured using the Patient-Rated 

Tennis Elbow Evaluation (PRTEE) questionnaire. 
Before and after treatment, a blinded physician 
performed the ultrasound evaluation without ac-
cess to patients’ records. The results showed that 
two groups: the HILT and brace method, signifi-
cantly benefited pain relief (VAS), grip strength, 
and PRTEE. No significant changes occurred in 
the sham group at any measure and at any point 
in time. When comparing the results of the HILT 
and brace group by its percentage changes at 4 
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and 12 weeks to the baseline, no significant dif-
ferences were found between these groups. The 
tendon thickness observed with ultrasound was 
similar in both groups. A research study with a 
larger study group, longer follow-up time and 
comparison with other conservative treatments 
would be needed to draw more reliable conc-
lusions. Nonetheless, the HILT and the brace me-
thods were effective physical therapy for patients 
diagnosed with lateral epicondylitis to improve 
quality of life, functioning, and pain.
In their RCT, Roberts et al. [22] used the 10W la-
ser to treat patients with TE syndrome and eva-
luate its effects on epicondylitis. This research 
design was a 1:1 single-centre and double-blinded 
RCT with a placebo-controlled group. Out of the 
28 volunteers, only 16 met the inclusion criteria 
and were enrolled in the study. Three measure-
ments were taken at the baseline – pain (VAS), 
grip strength (Grip Strength Tester), and function 
(scale from 1-5; where 1 indicated inability to use 
the hand in daily activities). Each patient also un-
derwent ultrasonography to confirm the diagno-
sis – the tendons appeared thickened on imaging. 
After taking all baseline measurements, subjects 
were randomly assigned to active laser therapy 
and a placebo group. The study was conducted 
using a simple envelope randomisation method. 
Two identical devices were used during the stu-
dy, and neither the clinicians administering the 
therapy nor the patients could tell the difference 
between them. The 980/810 nm wavelength was 
used on a laser with a fixed ratio of 80:20. The tre-
atment was conducted in one clinic by a trained 
technician. The protocol was set as follows: three 
treatments on consecutive days, four additional 
treatments conducted over the next ten days, and 
only one final treatment during the third week. 
This study protocol was conducted post-treat-
ment again at 0, 3, 6 and 12 months. Patients re-
ported no side effects during treatment, and all 
participants completed the protocol and follo-
w-up. The results in the placebo group did not 
change, nor was there any effect observed until 
month 12, when grip strength and pain improved 
favourably. In contrast, all measures of strength 

and pain improved significantly after the end of 
the protocol in the active treatment group. Grip 
strength began to change at month 6 of treatment 
– the authors suspected that these were neurolo-
gical changes that were not initiated by LT. They 
also believe that improvements in primary outco-
mes occur with tendon regeneration over time. In 
the placebo group, pain, strength, and function 
measures remained unchanged up to 12 months, 
indicating a better effect of laser therapy than no 
treatment. Laser treatment appears to be an ef-
fective therapy for patients with TE. It is a safe 
and inexpensive, widely available method for late-
ral epicondylitis. The results signify its effective-
ness and improve function, pain relief and quality 
of life.
Another high-quality, single-blinded RCT was 
conducted to compare two methods used to treat 
TE. Stergioulas in 2007 [23] conducted a randomi-
sed, placebo-controlled that included 62 patients. 
All had to be symptomatic for at least five weeks 
and diagnosed by a qualified physician. They were 
also not allowed to take any treatment for one 
month before starting the study. Using envelopes, 
all patients who met the criteria were randomly 
assigned to one of two groups: active laser the-
rapy and the sham group. Each group consisted 
of 31 patients, but during the trial, twelve patients 
received different therapy and sought treatment 
outside the established protocol. Fifty patients 
completed the entire trial. The active group was 
exposed to a low-intensity laser with a wavelength 
of 904 nm in continuous mode and a frequency 
of 50 Hz. The duty cycle was 50%, and the ener-
gy density was 2.4 J/cm2. The treatment time for 
one spot was 30 seconds, and six spots with the 
most tenderness were marked. The trial included 
12 sessions over eight weeks. In the first four 
weeks, patients attended two sessions per week, 
then only one per week. The laser device produ-
ced sounds and displayed a red light in all cases. 
Plyometric exercises were applied in both the 
placebo and active therapy groups. The protocol 
was filled with slowly progressive wrist extensor 
exercises that lasted 16 weeks. Patients attended 
exercise sessions twice a week. Qualified thera-
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pists, blinded to group allocations, took measure-
ments at baseline, at week eight, and week eight 
follow-up after the end of the therapy cycle. This 
included pain (VAS), weight test (small weights of 
1, 2 and 3kg), grip strength (dynamometer), and 
function limited strictly to the range of motion. 
Results varied significantly between groups. The-
re was a significant reduction in pain at week 8 of 
treatment and the end of the follow-up period in 
the active group. At week 8, the treatment group 
again experienced a significant reduction in pain 
on palpation and during isometric exercises. Also, 
pain during all tests performed decreased signi-
ficantly at week eight and continued until the 

end of follow-up, including pain during the grip 
strength test. However, the placebo group also 
had an increased range of motion at week eight 
follow-up. 
The results strongly support laser therapy. It 
appears to be an effective method and one with 
long-lasting effects. All patients in the active tre-
atment group had significant improvements at 
week eight of treatment and at week eight of fol-
low-up compared with the placebo group.
Summary of the studies on laser therapy in tennis 
elbow including methodological aspects and PE-
Dro scores presents Table 3.

Procedures Measures Results Conclusion PEDro Score
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l. 
(2

01
5)

•	 Laser groups (n=31) 
was treated with 
wavelength of 1064 
nm, with mean power 
of 10.5W on low 
frequency between 
10-40Hz. Executed 
once per day for 15 
days for 3 executive 
weeks.

•	 Brace group (n=31) 
wore the brace 
during the daytime 
for 4 weeks without 
breaks. 

•	 Sham group (n=31) 
was given with 
placebo of the exact 
protocol of laser 
treatment

Grip 
Strength

VAS

PRTEE

Laser as well as brace 
group showed much 
improvement over the 
time with its peak at 
4th and 12th week after 
treatment.
No statistically relevant 
changes occurred in 
placebo group.

Laser resulted in 
being an effective 
physical therapy 
method and should 
be recognised as a 
way for LE treat-
ment.

7/10
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•	 Laser group (n=8) 
remedied with 
a wavelength of 
980/810 nm and 10W 
for 8 sessions for 
over 18 days. 

•	 Sham group (n=8) 
treated following the 
same protocol with 
laser light disabled 
with only aiming 
beam visible

Functional 
impair-
ments

(scale 1-5)

Grip 
strength 

tester

VAS

No initial differences 
between the two groups.
The closer to the end 
of follow up, the better 
results in all tests for the 
active therapy group.

Results show that 
laser therapy has 
long-term effects 
and improve pain 
measured by VAS 
and life quality over 
time.

9/10

Table 3. Inquire of studies on laser approach.
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•	 Laser group (n=25) 
handled with 904 nm 
on continuous mode 
and the frequency of 
50 Hz for 12 sessions 
on the duration of 
8 weeks + plyome-
tric exercises for 16 
weeks, 2 times/week

•	 Placebo group (n=25) 
had the device 
disconnected, only 
the sound and visible 
beam were produced; 
also treated with 
plyometric exercises 
for 16 weeks, two 
times per week.

VAS

Dynamo-
meter
(Grip 

Strength)

Weight 
Test

Functional 
test

The active group re-
ached significant impro-
vement at pain decrease 
at every timepoint.
Grip strength and 
weight-test were also 
a success, with much 
higher scores at 8 week 
as well as ROM. 
No differences were 
observed during therapy 
in the placebo group.

Laser is an efficient 
way to treat lateral 
epicondylitis and 
seems to bring 
a long-distance 
effect on pain.

7/10

Summary

Each of the studies mentioned above is highly re-
spected by PEDro experts. The lowest rating is 
five on the PEDro scale, but it still contributes to 
the present work. This review is built on a small 
spectrum of articles but still shows the essence of 
the topic by covering all high-quality rated rese-
arch. Mean scores for each method were: round 8 
for ESWT, 6 for ultrasounds and 7.6 for the laser 
method. Although the papers listed in the review 
are mostly highly rated (7-10), there are still not 
many studies with high methodological quality. 
The contemporary literature discusses this issue 
extensively and includes many articles witho-
ut double-blinded or even single-blinded trials, 
which could not be included in this review becau-
se they did not meet the criteria. Therefore, this 
may also undermine the credibility of physical 
therapy methods, as widespread and commercial 
use in standard therapy precedes reliable scienti-
fic literature.
Revised studies on ESWT show the widespread 
recognition of this method. Searching the phra-
se treatment methods for lateral epicondylitis, we 
found that it is also one of the most popular me-
thods for dealing with this syndrome. All the de-
scribed trials are of high quality and demonstrate 
the benefits of the method. It should be noted that 

not every patient would agree to the procedure 
because of the painful nature of the ESWT, and 
the accompanying shock on tissues during the 
session. However, our review demonstrated long-
-term effects on pain reduction, range of motion, 
and quality of life.
When analysing studies on ultrasound as a mana-
gement method for lateral epicondylitis, it did not 
always prove to be significantly effective and did 
not always yield large differences in selected me-
asurements during trials. In a study conducted by 
Davidson et al. [20], the US was compared to acu-
puncture in terms of effectiveness. The results 
were not as different between the groups; never-
theless, acupuncture appeared to be more benefi-
cial in pain relief. However, this research has very 
small study groups, which seems to be a limitation 
of this study. The remaining two papers also failed 
to demonstrate the superiority of ultrasound the-
rapy over other methods. Compared with the la-
ser and brace method in the high-quality RCT by 
Oken et al. [18], the US did not produce significant 
VAS score or grip strength changes. The D’Vaz et 
al. [19] trial outcomes were no different. The use 
of LIUS compared to the sham group was not ef-
fective in relieving pain, as expected. Ultrasound 
therapy has some effect, but the changes are not 
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