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ABSTRACT
Objectives: To evaluate the thera-
peutical effects of Multiwave Locked 
System (MLS®) laser and the com-
bined therapy of microwave dia-
thermy and interference current, 
in patients with glenohumeral joint 
peritendinitis. 
Design: This was a prospective, ran-
domised, parallel, single center trial.
Setting: Outpatient Hospital Clinic 
PARTICIPANTS: A sample of 76 pa-
tients with glenohumeral joint peri-
tendinitis 
Methods: The patients were rand-
omized into 2 groups in a 1:1 ratio: a 
group was treated with MLS® Laser 
Therapy (group A) and a group with 
microwave diathermy and interfer-
ential current therapy (group B). The 
primary outcome was the reduction 
of pain according to Shoulder Pain 
and Disability Index (SPADI). Sec-
ondary outcomes were improve-
ments of shoulder’s movement (go-
niometry) and the reduction of pain, 
through the visual analogue scale 
(VAS). An intragroup and an inter-

group analysis were performed.
Results: Both treatments demon-
strated statistically significant intra-
group differences. The intergroup 
analysis showed a greater improve-
ment of MLS® Laser Therapy in 
terms of pain reduction at the end 
of the treatment and at the mid-
term follow-up visit.
Conclusion: Both therapies have 
been demonstrated to be effective 
and safe. The application of MLS® 
laser treatment presented more 
effective and durable therapeutic 
effects.

Key words: Glenohumeral joint – 
Tendinitis - Laser therapy - Diathermy.

LAY ABSTRACT
The purpose of the present investi-
gation is to evaluate the therapeu-
tical effects, in terms of pain reduc-
tion and mobility improvement, of 
Multiwave Locked System (MLS®) 
laser energy treatment and the 
combined therapy of microwave 
diathermy and interference current. 

A total of 76 patients were recruited 
for the study. They were split into 
two groups: Group A received eight 
sessions of MLS® laser; Group B – 10 
sessions of microwave diathermy 
and interferential current. All the 
patients were evaluated at baseline 
prior to starting treatment (T0), af-
ter completion of the therapeutic 
course (T1), and on the 45th day from 
baseline (T2). The intergroup analy-
sis showed a greater improvement 
of MLS® Laser Therapy in terms of 
pain reduction at the end of the 
treatment and at the mid-term fol-
low-up visit. It also presented more 
effective and durable therapeutic 
effects.

INTRODUCTION
Glenohumeral joint peritendinitis is 
one of the most common shoulder 
diseases [1, 2], that affects people 
who practice sports as well as repet-
itive activities related to work or to 
everyday life [3]. 
Moreover, peritendinitis of rotator 
cuff muscles aggravates with age-
ing [4] and affects more than 80% 
of the people over 80 years of age 
[5]. According to its definition, tend-
initis suggests that tendon injury is 
accompanied by an inflammatory 
response [6-9]. 
The glenohumeral joint peritend-
initis affects rotator cuff tendons, 
most commonly, of m. supraspina-
tus. This damage can vary from a 
simple tendinopathy to degenera-
tive alterations, even to their partial 
or complete rupture. On the other 
hand, the glenohumeral joint peri-
tendinitis very often leads to a sec-
ondary adhesive glenohumeral joint 
capsulitis (frozen shoulder), due to a 
pain-induced disturbed movement 
mechanism [10]. 
It appears as an evolution of an in-
itially controlled inflammatory 
process, starting after a traumatic 
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moment and evolving towards an 
abnormal uncontrolled fibrosis [11, 
12]. Its origin should be considered 
a severe medical failure, as gleno-
humeral joint function is not always 
completely restored in some pa-
tients [13]. 
Approximately 40% of the rotator 
cuff tendinopathy patients fail to re-
spond to conservative management 
[14,15] and more than one half of 
the patients report a reiterating and 
permanent pain in the long term 
[16]. The rotator cuff tendinopathy 
is widely common and represents a 
considerable socio-economic bur-
den because of work loss and treat-
ment costs [17].
Investigations on the effects of Mul-
tiwave Locked System (MLS®) la-
sers have shown the possibility to 
influence immediately the disease 
pathogenesis [18-25] and the op-
portunity to use the therapeutic la-
sers in any phase of disease stage. 
Such characteristics make the MLS® 
Laser Therapy a suitable application 
in the treatment of glenohumeral 
joint peritendinitis [13].
Therapeutic modalities, local mi-
crowave diathermy and interferen-
tial current are commonly used for 
the glenohumeral joint peritend-
initis. They can help in the restric-
tion of the degeneration processes 
through a restoration improvement 
[25] and a reduction of tissue ne-
ovascularization that is related to 
tendinopathy pathogenesis [6]. 
Diathermy exerts several biological 
effects such as metabolic function 
enhancement, deep tissue temper-
ature elevation, and blood microcir-
culation improvement. 
As a result, from these effects, pain 
reduces and joint movement volume 
increases. The contraindications for 
the usage of this modality include 
the application on metal [ 26], met-
abolic imbalance and pacemakers 

[14]. The therapy with interferential 
currents consists in the application 
of an alternating medium-frequen-
cy current (4000 Hz) modulated at 
a low frequency (0-250 Hz). One of 
the advantages of the interferen-
tial currents over the low-frequen-
cy ones consists in their capacity to 
penetrate into the human organism 
despite the skin resistance. Another 
advantage of the interferential cur-
rent is its capacity to generate low 
frequency current in deep tissues in 
the area of treatment. 
In the literature available, sever-
al theoretical physiological mech-
anisms such as the ‘gate control’ 
theory, enhanced circulation, pain 
reduction, nervous conductivity 
blockade and placebo have been 
proposed to support the analgesic 
effects of the interferential current 
[27,28].

MATERIALS AND METHODS
This prospective, randomised, par-
allel, single centre trial was con-
ducted at the St. Marina University 
Hospital of Varna. The scientific re-
search has been conducted in ac-
cordance with the principles set 
forth in the Helsinki Declaration and 
received the permission from the 
Commission on Ethics of Scientific 
Research, appointed at the Medical 
University of Varna - protocol № 98 / 
26.11.2020. Data were collected in a 
group of patients (n=76) with acute 
glenohumeral joint peritendinitis. 
The researchers have received per-
mission from the hospital authority 
to conduct the trial in the hospital.
All the enrolled subjects gave their 
consent to participate at the study 
and filled the informed consent.
Patients with the following condi-
tions have been included: diagnosis 
of glenohumeral joint peritendinitis 
verified by means of a physical ex-
amination, clinical manifestations 

such as palpable pain in the projec-
tion of the insertions of the affect-
ed muscles, reduced joint active 
flexion, abduction and external ro-
tation, no physical therapy and/or 
laser treatment during the period 
after pain onset.
Patients with the following condi-
tions have been excluded: a diag-
nosed shoulder-complex bone frac-
ture, a proved rupture of the tendon 
of m. supraspinatus or another ten-
don of the rotator cuff muscles and 
of m. biceps brachii, history of pain 
symptoms lasting longer than one 
week or chronically relapsing com-
plaints in the affected shoulder, a 
consulting examination by ortho-
paedist requiring any surgical in-
tervention, applications of corticos-
teroid preparations or other drugs 
after pain onset, any comorbidity 
creating contraindications for laser 
treatment such as systemic neo-
plastic, infectious and autoimmune 
diseases as well as for conventional 
physical therapy, a preceding sur-
gical intervention in the affected 
shoulder, a fifth and sixth skin type 
after Fitzpatrick, an incapacity to 
understand and observe the study 
protocol, patients who refused to 
sign the informed consent concern-
ing the therapeutic procedures, pa-
tients who refused to participate to 
the study due to personal reasons, a 
pregnancy state. 
Аfter patients have passed an initial 
assessment of inclusion / exclusion 
criteria they were randomised into 
1 of 2 groups in a 1:1 ratio. A group 
was treated with the MLS® Laser 
Therapy – group A – while the oth-
er with a combination of microwave 
diathermy and interferential current 
therapies – group B. The principal 
investigator generated the distri-
bution sequence (by software plat-
form GraphPad), enrolled the partic-
ipants, and assigned participants to 
interventions (Figure 1).
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Interventions
The MLS® is a type of near infrared 
class IV high power laser distin-
guished by two simultaneous emis-
sions. The two types of laser sources 
emit radiations of different wave-
lengths, peak power and emission 
regime. The first one is a pulsed di-
ode laser at 905 nm with a pulse du-
ration of 100 ns and a peak power of 
25 W. The second diode laser emits 
a radiation wavelength at 808 nm in 
a constant regime (max power 1W 
for each diode) or in “frequenced” 
regime with a repetition frequency 
up to 2000Hz and a fixed duty cycle 
of 50%. 
The patented system of synchro-
nized sources enables their com-
bined application with a total av-
erage power up to 1.1W or 3.3W, 
depending on the laser applicator 
(heandpiece), a peak power of 25W, 
a modulation frequency of 1-2000 
Hz or continuous. 
The MLS®  Laser Therapy device 
used in this study is M6 (ASA srl -Ar-
cugnano, Italy), equipped with both 
a robotized multidiode head (up to 
3,3W), able to perform automatic 
scanning treatments, and an MLS® 
handpiece (up to 1,1W), aimed to 
perform manual point to point or 
scanning treatments. 
Each treatment included two stag-
es: the scanning of the frontal and 
dorsal shoulder area of 93 cm2 each 
with a robotized multidiode head 
(Figure 2-1) and a point-by-point 
process with the manual handpiece 
with 7 points of 3,14 cm2 area each 
were treated (Figure 2-2), for a total 
area of 21,98 cm2. 
The two different parameter set-
tings used, based on the application 
mode, are reported in the Table I. 
The therapeutic plan included eight 
sessions divided within two working 
weeks. In the first week each patient 
underwent to a daily treatment for 

a total of five days and five proce-
dures, while in the second week, 
a daily procedure was performed 
every second day for a total of three 
procedures.
The therapeutic method used in 
group B included ten sessions divid-
ed within two working weeks, every 
day each patient received one ap-
plication of microwave electromag-
netic field and one of interferential 
currents. 
The microwave electromagnetic 
field (Figure 3-1) has been used with 
the following parameters setting: 
wavelength of 12,6 cm and frequen-
cy of 2375 MHz, microwave inten-
sity of 0,56 W/cm2, power of 40-70 
W or less, session duration of 10-15 
minutes and subjective dosage - 
athermic with gradual increase up 
to oligothermic that is felt as a very 
slight heat. For the interferential 
currents (Figure 3-2) has been used 
a four-pole method with the follow-
ing parameters: alternating current, 
sinusoid impulse, bearing frequency 
of 4000 Hz, alternating frequency of 
90-100 Hz, session duration of 15 
min and subjective dosage - up to 
the sensation of running current.

Sample size calculation 
A convenient sample of patients 
with peritendinitis of glenohumeral 
joint participated in this study. 
The relationship between signif-
icance, power, sample size and ef-
fect size is used to make sample size 
calculation. To avoid Type II error, or 
false negatives it is generally accept-
ed we should aim for a power of 0,8. 
Our calculations were made using a 
significance level alpha = 0.05 and 
the test has 80% power, and if as-
sumed a medium effect size of 0.5, 
it is needed a sample size of about 
32 patients in each group. A total of 
76 patients fulfilled the inclusion cri-
teria and were enrolled in the study.

Randomisation procedure
all enrolled subjects were randomly 
allocated either to group A or B us-
ing online generated sequence for 
random distribution (1:1). The soft-
ware platform used was GraphPad 
(https://www.graphpad.com/quick-
calcs/randomize1.cfm). 
It randomly scrambles a set num-
ber of participants among a set 
number of treatment slots, so each 
treatment always gets assigned the 
same number of participants. The 
random allocation sequence has 
been created by the leading author 
– Dr. Panayotova. She was also re-
sponsible for the enrollment of the 
participants and for the procedure 
assignment.  

Primary outcome measures 
For evaluation of the functional sta-
tus and of pain during the follow-up 
we used the Shoulder Pain and Dis-
ability Index (SPADI). It is a self-ad-
ministered questionnaire that con-
sists of two dimensions, one for pain 
and the other for functional activi-
ties. The pain dimension consists of 
five questions regarding the severi-
ty of an individual‘s pain. Function-
al activities are assessed with eight 
questions designed to measure the 
degree of difficulty an individual has 
with various activities of daily living 
that require upper-extremity use. 
The patient is asked to circle the 
number from 0 to10 scale that best 
describes the pain or disability. The 
total score is measured as a per-
centage and is equal to the sum of 
points collected from all answers 
to the 13 questions divided by the 
maximum number of 130 points 
multiplied by 100. The means of the 
two subscales are averaged to pro-
duce a total score ranging from 0 
(best) to 100 (worst). Minimum De-
tectable Change (90% confidence) = 
13 points (29). All the patients were 
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evaluated in three different mo-
ments: at baseline prior to starting 
treatment (T0), after completion of 
the therapeutic course (T1), and on 
the 45th day from baseline (T2). 

Secondary outcome measures
In order to objectify the functional 
improvement an anglemetry of gle-
nohumeral joint has been used. An 
eventual increase of range of motion 
(ROM) corresponds to the patient’s 
improvement. The movements eval-
uated were: flexion (F), abduction 
(Abd) and external rotation (ER), 
(Figure 4). Other parameters includ-
ed in the study were the assessment 
of spontaneous and palpable pain, 
according to the visual analogue 
scale (VAS_s, VAS_p). This is a meas-
uring instrument that attempts to 
measure a characteristic or rela-
tionship that is considered not to 
be easily measurable directly. (30) 
VAS is a straight horizontal line with 
a fixed length, usually 100 mm. The 
patient notes the degree of spon-
taneous pain (no movement in the 
affected joint) and pain on palpation 
in the projection of the insertion of 
m. infraspinatus. When reporting 
the results for every 10 mm of the 
line correspond to the following 
points and levels of pain: 0 - no pain, 
1-2 - mild pain, 3-4 - moderate pain, 
5-6 - severe pain, 7-8 - a lot severe 
pain, 9-10 - unbearable pain. A min-
imum clinically important difference 
of 1.37 cm has been determined for 
a 10-cm pain VAS in patients with 
rotator cuff disease evaluated after 
6 weeks of nonoperative treatment.
(31) As a palpation spot we chose, 
due to its high recurrence rate, the 
insertion of the supraspinatus mus-
cle. For that the greater tubercule 
of the humerus has to be identified 
and the palpation pressure should 
be applied to its proximal – lateral 
– anterior aspect. The patients were 

evaluated in three different mo-
ments: at baseline prior to starting 
treatment (T0), after completion of 
the therapeutic course (T1), and on 
the 45th day from baseline (T2).

Statistical methods
Continuous variables are summa-
rized as mean ± SD, and categorical 
variables are reported as frequen-
cies or percentages.  The Shap -
iro-Wilk test was used to analyse 
the normal distribution of the var-
iables. Continuous variables were 
compared using Student t tests or 
Wilcoxon rank sum tests if the data 
were not normally distributed. Cat-
egorical variables were compared 
using chi-square tests or Fisher ex-
act tests if >25% of the cells in the 
contingency table had expected 
frequencies <5. A p value <0.05 was 
considered to indicate statistical sig-
nificance for all analyses. Cohen’s D 
(standardized mean difference) was 
used. This is one of the most com-
mon ways to measure effect size.
Two statistical analyses were per-
formed: an intragroup analysis, to 
evaluate, for both therapeutic meth-
ods, the differences of each param-
eter in the three different evalua-
tion moments and an intergroup 
analysis, to compare the outcomes 
obtained through the two different 
therapeutic methods.
In the intragroup analysis Fried-
man’s and Wilcoxon’s nonparamet-
ric tests and the paired T-test have 
been run, while in the intergroup 
analysis the Mann-Whitney’s non-
parametric test was used. 
Statistical analyses were performed 
using SPSS software.

RESULTS 
A total of 78 patients were enrolled 
between November 2020 and Sep-
tember 2021. After patients have 

passed an initial assessment of in-
clusion / exclusion criteria 76 of 
them were randomised by software 
platform either to the MLS® group 
(n=38) or to the microwave elec-
tromagnetic field and interference 
currents group (n=38). 2 of the pa-
tients have been excluded due to 
not meeting the inclusion criteria. 
All the enrolled patients completed 
the 45th day follow-up visit. Base-
line data were obtained for all the 
patients. The average age at base-
line was 45.7±10.2 years, and 52.6% 
were men. In the 60.5% of the cas-
es was treated the right shoulder. 
At baseline, the difference from the 
normal of the anglemetry of humer-
al joint was 28°±24° for the flexion, 
32°±27° for abduction and 34°±27° 
for external rotation. The baseline 
value spontaneous VAS was 3.1±2.8, 
palpatory VAS was 4.8±2.0 and SPA-
DI was 57.4%±22.6%. There were 
no differences in the demographic, 
physical and pain evaluation be-
tween the 2 groups thus resulting 
homogeneous each other (Table II).
In Table III are reported the results 
of the intragroup statistical analy-
sis. As shown, for the patients treat-
ed with the MLS® Laser Therapy, a 
significant difference of the mean 
values calculated in correspond-
ence of the three time points have 
been found in the humeral joint 
movement analysis (Figure 5) - flex-
ion, abduction and external rota-
tion - and in the pain and functional 
evaluation analysis - VAS and SPADI 
scores. Such improvement trend 
is significant even at the mid-term 
follow-up visit. Only the differences 
concerning the spontaneous pain, 
according to VAS, between T1 and 
T2 values, resulted not statistically 
different (p-value = 0,058) (Figure 
5). It is reasonable to consider this 
aspect related to the great initial im-
provement the patients achieved af-
ter the treatment cycle completion, 
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the low initial VAS_s value (2.8 ± 3.0 
cm) and the marginal improvement 
obtained at follow-up.
For the patient treated with micro-
wave electromagnetic field and in-
terferential currents (MW_IT), there 
is a statistically significant difference 
in the mean values of the palpato-
ry and spontaneous pain according 
to VAS, as well as in the percentage 
SPADI scores (Figure 5). As a con-
sequence of chance, the differenc-
es between After and D45th scores 
were found for humeral joint flexion 
(p-value = 0,658), abduction (p-value 
= 0,285) and external rotation (p-val-
ue = 0,166) (Figure 5). This is due to 
the fact that these patients achieved 
a maximal and long-lasting improve-
ment after treatment completion, 
too. In the cases of statistically sig-
nificant differences between the T1 
and T2 mean values confirm a trend 
of improvement that continue even 
after the end of the treatment cycle.
The intergroup analysis results are 
reported in Table IV and repre-
sented in Figure 6. The two groups 
have been compared at the end of 
the treatment cycle and at the fol-
low-up. One half of the parameters 
present a statistically significant 
difference of the mean values in fa-
vour of the treatment method used 
in laser MLS® group (A). After treat-
ment completion, MLS® Laser Ther-
apy group resulted statistically dif-
ferent from the MW_IT group (B) in 
terms of: spontaneous pain (0.6cm 
vs 1.1cm, p = 0.016), palpatory pain 
(2.2cm vs 3.7cm, p < 0.000) and SPA-
DI score (23.5% vs 35.9%, p-value 
= 0.003); a greater improvement 
seems achievable through the MLS® 
Laser Therapy. The two groups 
result not statistically different in 
terms of improvement of ROM of 
the glenohumeral joint movements.
At the mid-term follow-up visit, 45 
days after the beginning of the ther-

apy, it is reported a significant dif-
ference between the two groups in 
favour of the MLS® treatment group 
in terms of shoulder flexion (5.9° vs. 
8.29°, p = 0.009), palpatory pain ac-
cording to VAS (1.1cm vs. 3.2cm, p < 
0.000) and percentage SPADI scores 
(17.6% vs. 31.4%, p < 0.000). 
Cohen’s D, or standardized mean 
difference, is one of the most com-
mon ways to measure estimated 
effect size. The measurement es-
timated effect size was used if the 
data were normally distributed 
(SPADI and VAS_p). Standardized 
mean difference is as follows: VAS_p 
T0 Group A 0.87, VAS_p T1 Group A 
1,52, VAS_p T2 Group A 0,79, VAS_p 
T0 Group B 0.81, VAS_p T1 Group B 
0.86, VAS_p T2 Group B 0,37, SPADI 
T0 Group A 1,61, VSPADI T1 Group A 
1,65, SPADI T2 Group A 0,65, SPADI 
T0 Group B 1.82, SPADI T1 Group B 
1.62, SPADI T2 Group B 0,33.

DISCUSSION
The findings of our study showed 
a statistically significant decrease 
in pain and an improvement of the 
shoulder functionality with both 
therapeutic methods. MLS® laser 
group demonstrated to be superior 
in reducing palpatory pain accord-
ing to VAS scale and percentage of 
disability according to SPADI, and 
showed similar improvement in 
ROM compared to the combined 
microwave diathermy and interfer-
ence current group. 
Our results are in accordance with 
Eslamian et al 2012 (32) where a 
LLLT at 830nm was applied with 
similar dosage (4J/cm2) and com-
bined with conventional physiother-
apy demonstrating superiority over 
routine physiotherapy from the 
view of decreasing pain and improv-
ing the patient’s function, but no ad-
ditional advantages were detected 
in increasing shoulder joint range 

of motion in comparison to other 
physical agents. 
A recent systematic review includ-
ing 11 studies and involving 486 
participants (33), report that the re-
sults of using LLLT to improve pain 
and function in shoulder tendinop-
athies are controversial. Only 45% 
of the 11 studies included showed 
a statistically significant decrease 
in pain; and only 1 of the 6 studies 
that assessed functional outcomes 
observed a statistically significant 
improvement. However, the results 
obtained in our study with the appli-
cation of MLS® Laser Therapy seem 
to strengthen the evidence in favor 
of laser therapy in improving func-
tion and ROM as well as pain. This 
could depend on the characteristics 
of the laser emission and the setting 
dose applied in our study. 
 This hypothesis seems to be con-
firmed by another systematic re-
view with meta-analysis based on 17 
randomized controlled trials (RCTs) 
focused on LLLT treatment effects 
in shoulder tendinopathy (34). This 
review underlined that trials per-
formed with inadequate laser dos-
es were ineffective across all out-
come measures. The same review 
confirms that adequate laser doses 
(according to WALT guidelines) can 
offer clinically relevant pain relief 
both alone and in combination with 
physiotherapy interventions, while 
secondary outcome measures of 
shoulder function were only signifi-
cantly in favor of LLLT when used as 
monotherapy.
 On the other hand, the strong bi-
ological effects of the MLS®: an-
ti-inflammatory, anti – oedema and 
analgesic, have been explained at 
a cellular level by Monici and team 
in a proteomic study published in 
2013.(35) It was conducted on mus-
cle cells (myoblasts) and has proven 
that MLS® treatment induces an in-
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crease of anti-inflammatory protein 
NLRP 10. That protein inhibits the 
activity of caspase-1 and the protein 
complex PYCARD, which promotes 
the maturation of the inflammato-
ry cytokines interleukin-1 β (IL-1β) 
and interleukin 18 (IL-18). There-
fore, in turn, NLPR 10 inhibits the 
production of pro-inflammatory in-
terleukins IL-1β and IL-18, reducing 
inflammation. 
These evidences support our find-
ings that MLS® Laser Therapy, used 
as monotherapy, is an effective tool 
for reducing pain and improving 
overall function.
 Previous investigations on the ef-
fect of MLS® lasers have shown the 
possibility to influence immediately 
the disease pathogenesis and to be 
applied in any phase of the disease 
stage. This suggests an early use of 
the MLS® Laser Therapy as primary 
option in comparison with conven-
tional physical therapy. The latter 
is associated with higher therapeu-
tical risks, especially when applied 
in the early stage of the disease. In-
vestigations on the effects of MLS® 
Laser Therapy applied with different 
settings (frequency, power, dos-
age) on this disease, as well as the 
comparison of MLS® laser with oth-
er common physical factors, could 
be of further interest. According to 
our clinical practice, including the 
research work, all the tender / trig-
ger palpation points could be elim-
inated in up to 3 sessions which is 
an excellent demonstration of the 
analgesic effect of the MLS®. The 
effect manifests within seconds of 
treatment and even if a recurrence 
of the tender / trigger point is some-
times observed, if treated for a sec-
ond time it is permanently resolved. 
With the exception of patients con-
traindicated or at risk for treatment 
with laser therapy or with micro-
wave diathermy and interferential 

current, with due precautions the 
potential side effects and harms to 
study participants are minimal. Un-
intended effects in each group such 
as exacerbation of existing pain 
symptoms, headache and dizziness 
may occur, and they are a mani-
festation of individual intolerance 
to the microwave diathermy. [36] 
During the course of the study, no 
severe adverse events have been 
observed in both groups. Regard-
less of the initial pain intensity and 
ROM limitation, both treatment pro-
tocols resulted well tolerated by the 
patients. 
Despite the current scientific re-
search publications [13, 18, 37-40], 
further researches on the MLS® La-
ser Therapy in glenohumeral joint 
peritendinitis patients are desirable.
A limit of the current study is that 
it is not blinded and further studies 
comparing sham and real MLS® La-
ser Therapy could better prove the 
therapeutic effects of laser treat-
ment. Another limitation is the 45 
days follow–up as in the clinical 
practice the glenohumeral peri-
tendinitis is known as a disease with 
high recurrence percentage. A three 
or even six months follow – up will 
provide a better reference to that 
matter. 

CONCLUSIONS 
Our clinical experience supports the 
conclusion that both therapeutic 
methods used - MLS® laser treat-
ment and combined physical com-
plex of microwave diathermy and 
interferential current - are suitable 
as a common protocol for routine 
clinical practice in the patients with 
glenohumeral joint peritendinitis. 
Both treatments have shown to im-
prove the joint movement and to 
reduce the pain, and in both groups 
no adverse events happened during 
the course of the study. In particu-

lar, one half of the registered clinical 
parameters presented a statistically 
significant difference of the mean 
values in favour of the treatment 
method used in laser therapy group 
(A). The application of the MLS® La-
ser Therapy treatment enabled a 
successful and long-lasting influ-
ence on these patients. The appli-
cability of the method depends on 
the personnel training and the avail-
ability of an MLS® laser device. This 
modern monotherapy option needs 
to be further evaluated but it can 
be considered a valid alternative to 
any other combined double or triple 
physical therapies. 
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APPLICATION 
MODE

Frequency 
(Hz) 

Intensity 
(%)

Mean Power 
(W)

Total Area 
(cm2)

Time 
(min)

Energy 
(J)

Energy Dose 
(J/cm2)

Scanning - Robotized 
multi-diode head 700 50 ~1 186 8 480 2,57

Point-by-Point 
Manual handpiece 700 50 0,3 21,98 8 144 6,56

VARIABLE Group A - Laser MLS® (n=38) Group B - MW_IT (n=38) p-Value

Age (yrs) 48 ± 8.10 43.5 ± 11.55 NS

Male 19 (53) 21 (58) NS

Shoulder-Side: Right 22 (61) 24 (66) NS

Anglemetry of Humeral Joint (°)

Flexion 30 ± 26.6 26.5 ± 22.6 NS

Abduction 38.7 ± 33.2 26.3 ± 18.7 NS

External Rotation 39.7 ± 28.0 28.7 ± 26.4 NS

Pain - Visual Analogue Scale (mm)

VAS_spontaneous 2.8 ± 3.0 3.4 ± 2.6 NS

VAS_palpatory 4.5 ± 1.8 5.1 ± 2.2 NS

SPADI (%) 49.2 ± 20.8 65.5 ± 21.5 NS

Values are mean ± standard deviation (SD) or n (%)

Table II. Demographic, physical and pain variables at Baseline.

Table I. MLS® therapy protocol used.

Comparison of the effects of a conventional physiotherapy with multiwave Locked System laser 
in glenohumeral joint peritendinitis: a randomised trial.
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Figure 2. - Group A - MLS® M6 laser therapy 
application treatment: (2.1) robotized scanning 
mode, (2.2) manual point-by-point headpiece mode.

Figure 3. - Group B – combination of microwave 
electromagnetic field (3.1) and interference currents 
(3.2).

Randomized (n= 76)

Assessed for eligibility (n= 78)Enrollment

Group A - Laser MLS® (n=38)
– Received allocated intervention (n= 38 )
– Did not receive allocated intervention 

(give reasons) (n= 0)

Group B - MW_IT (n=38)
– Received allocated intervention (n= 38 )
– Did not receive allocated intervention 

(give reasons) (n= 0)

Enrollment

Lost to follow-up (give reasons) (n= 0)

Discontinued intervention (give reasons) 
(n= 0)

Lost to follow-up (give reasons) (n= 0)

Discontinued intervention (give reasons) 
(n= 0)

Enrollment

Analysed (n= 38)

Excluded from analysis (give reasons) 
(n= 0)

Analysed (n= 38)

Excluded from analysis (give reasons) 
(n= 0)

Enrollment

Excluded (n= 2)
– Not meeting inclusion criteria (n= 2)
– Declined to participate (n= 0)
– Other reasons (n= 0)

Figure 1.1. CONSORT flow diagram
2.11.1

2.2

3.1

3.2

Key words: Glenohumeral joint, Tendinitis, Laser therapy, Diathermy
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ABDUCTION

INTERNAL ROTATION

FLEXION

Group A – Laser MLS® p-Value Group B - MW_IT p-Value

VARIABLES
T1-T0 T1-T0

Mean (SD) ; Min-Max T2-T1 Mean (SD) ; Min-Max T2-T1
T2-T0 T2-T0

Flexion (°)
T0 30 (27) ; 0-100 0,000 26.5 (22) ; 0-90 0,000
T1 9.3 (22) ; 0-90 0,003 8.7 (13) ; 0-70 0,658
T2 5.92 (17) ; 0-70 0,000 8.3 (13) ; 0-70 0,000
Abduction (°)
T0 38.7 (33) ; 10-150 0,000 26.3 (19) ; 10-100 0,000
T1 12.6 (25) ; 0-110 0,007 8.2 (12) ; 0-60 0,285
T2 7.8 (19) ; 0-80 0,000 7.1 (13) ; 0-60 0,000
External Rotation (°)
T0 39.7 (28) ; 0-90 0,000 28.7 (26) ; 0-90 0,000
T1 12.8 (22) ; 0-80 0,020 11.3 (20) ; 0-75 0,166
T2 8.8 (18) ; 0-60 0,000 7.1 (13) ; 0-60 0,000
VAS_spontaneous (cm)
T0 2.8 (3) ; 0-10 0,000 3.4 (3) ; 0-10 0,000
T1 0.61 (2) ; 0-8 0,058 1.1 (1) ; 0-6 0,002
T2 0.26 (1) ; 0-5 0,000 0.7 (1) ; 0-5 0,000
VAS_palpatory (cm)
T0 4.5 (2) ; 0-7 0,000 5.1 (2) ; 0-10 0,000
T1 2.2 (2) ; 0-10 0,000 3.7 (2) ; 0-7 0,014
T2 1.1 (1) ; 0-5 0,000 3.2 (2) ; 0-7 0,000
SPADI (%)
T0 49.2 (21) ; 12-94 0,000 65.5 (22) ; 11-99 0,000
T1 23.5 (21) ; 1-78 0,000 35.9 (19) ; 3-69 0,000
T2 17.6 (18) ; 0-70 0,000 31.4 (21) ; 0-70 0,050

Table III. Intra-group statistical analysis of the assessment indicators used in both groups at Baseline (T0), at 
the end of the treatment cycle (T1) and at the follow-up visit, 45 days since the beginning of the treatment (T2).

Group A – Laser MLS® Group B - MW_IT
VARIABLE Mean (SD) Mean (SD) p-Value
Flexion (°)
T1 9.3 (22) ; 0-90 8.7 (13) ; 0-70 0,658
T2 5.92 (17) ; 0-70 8.3 (13) ; 0-70 0,000
Abduction (°)
T1 12.6 (25) ; 0-110 8.2 (12) ; 0-60 0,285
T2 7.8 (19) ; 0-80 7.1 (13) ; 0-60 0,000
External Rotation (°)
T1 12.8 (22) ; 0-80 11.3 (20) ; 0-75 0,166
T2 8.8 (18) ; 0-60 7.1 (13) ; 0-60 0,000
VAS_spontaneous (cm)
T1 0.61 (2) ; 0-8 1.1 (1) ; 0-6 0,002
T2 0.26 (1) ; 0-5 0.7 (1) ; 0-5 0,000
VAS_palpatory (cm)
T1 2.2 (2) ; 0-10 3.7 (2) ; 0-7 0,014
T2 1.1 (1) ; 0-5 3.2 (2) ; 0-7 0,000
SPADI (%)
T1 23.5 (21) ; 1-78 35.9 (19) ; 3-69 0,000
T2 17.6 (18) ; 0-70 31.4 (21) ; 0-70 0,050

Table IV. Inter-group statistical analysis of the assessment indicators used in both groups at Baseline, at the 
end of the treatment and at the follow-up visit, 45 days since the treatment start

Figure 4. - Evaluation of Aglemetry of humeral joint 
flexion, abduction and external rotation.
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Glenohumeral Joint Movement Evaluation PAIN Evaluation

Figure 5.

Mean values with 95% confidence 
interval (CI) of the clinical param-
eters evaluated at Baseline, in cor-
respondence of the last treatment 
(T1) and after 45 days since the first 

treatment (T2) - difference from the 
normal of the glenohumeral Flex-
ion, Abduction and External Rota-
tion - assessment of spontaneous 
and palpatory pain according to the 

visual analog scale (VAS_s, VAS_p) 
and of functional status and pain 
through the Shoulder Pain and Dis-
ability Index (SPADI).

Key words: Glenohumeral joint, Tendinitis, Laser therapy, Diathermy
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Figure 6.

Mean values with 95% confidence 
interval (CI) of the clinical parame-
ters and comparison between the 
two groups
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