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ABSTRACT
BACKGROUND: The aim of this work was to systematically re-
view the influence of low level laser therapy and manual exercises 
used on the patients with shoulder impingement syndrome.

METHODS: Systematic review of all published studies with all 
research designs except expert opinions. A search was made in 
Pubmed, Medline, Cochrane library, PEDro and Google scholar; 
from the earliest date to September 2019. 

INTERVENTION: Low level laser therapy and manual exercises 
programs performed by the physical therapist. RESULTS: Only 
4 studies met the inclusion criteria. Meta-analysis could be done 
and findings are presented qualitatively due to heterogeneity of the 
studies. There is no conflicting evidence on whether low level laser 
therapy and manual exercises can increase the range of movement 
and decrease pain, for those studies showing improvements in the 
range of movements. 

CONCLUSION: The current level of evidence support the effec-
tiveness of low level laser therapy and manual exercises in patients 
with shoulder impingement syndrome remains.

KEYWORDS: Low level laser therapy, Manual exercises, 
Shoulder impingement syndrome, Systematic Review. 

INTRODUCTION
Shoulder Impingement Syndrome (SIS) occurs due to a mechani-
cal disturbance within the subacromial space and is characterized 
by pain and functional restrictions mostly during overhead activi-
ties in daily life or sporting activities [1].

Potential factors causing or contributing to SIS such as strength, 
coordination and integrity of the rotator cuff [2] and the shoulder 
girdle muscles [3] mechanical or anatomical changes, hypomobil-
ity or instability of the glenohumeral joint or the scapula, and the 
influence of posture [4] are discussed in the literature and suggest 
a multi-factorial etiology of SIS. Besides the biomedical aspects of 
SIS, psychological factors such as kinesiophobia or catastrophiz-
ing may negatively influence recovery and thus leading to chronic 
pain and disability [5].

The specific diagnosis of SIS is often based on a thorough history 
and clinical examination; technical examination methods such as 
MRI or ultrasonography are often not used in first instance [6], 
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also because their diagnostic accuracy is still limited [7].

Physiotherapy is often the first choice of treatment for SIS. Be-
tween 10 to 30% of all shoulder patients seen in primary care are 
referred to physiotherapy after initial presentation [6]. Howev-
er, the effectiveness of physiotherapy in patients with SIS is still 
under debate. Conclusions from systematic reviews suggest that 
physiotherapy- led interventions, combining different methods 
or techniques, are not more effective than exercises alone except 
adding manual mobilization to exercises, which seems to be of 
additional benefit. Most technical treatments such as ultrasound 
or laser therapy cannot be recommended. However, evidence is 
limited by poor methodological quality, short follow ups and small 
sample sizes [8]. 

Treatment for it divided into conservative treatment and surgical 
treatment. Conservative treatment involves rest, medication, ex-
ercise, and electrotherapy. In early-stage impingement syndrome, 
conservative treatment is effective. In general, it is desirable to 
perform exercise treatment after the pain has subsided and the soft 
tissues have been relaxed by a warming and cooling treatment and 
electrotherapy [9].

A comprehensive manual physical therapy approach, including 
both thrust and non-thrust techniques and reinforcing mobility ex-
ercises, is a common intervention for patients presenting with a 
primary report of shoulder pain. This comprehensive approach has 
shown improvement in shoulder symptoms with mobilisation and 
manipulation techniques targeted to the thoracic spine, cervicotho-
racic spine, rib cage and acromioclavicular joints, in addition to 
the glenohumeral joint [10].

Laser is a noninvasive, nonionising, monochromatic electromag-
netic high concentrated light beam. Recently, Low Level Laser 
Therapy (LLLT) is widely used in various rheumatologic and 
musculoskeletal disorders which have analgesic, anti-inflammato-
ry and biostimulating effects. The LLLT induces cell proliferation, 
collagen synthesis, protein synthesis, tissue reparation, wound 
healing and pain relief through direct irradiation without thermal 
response [11].

However, conflicting results were reported about the effectiveness 
of LLLT on musculoskeletal disorders. Some of the randomized 
controlled studies suggest that LLLT may be effective in pain re-
lief in different musculoskeletal disorders [12]. On the other hand 
some of them have failed to show any superiority over placebo 
[13].

SUBJECT AND METHODS
SEARCH STRATEGY FOR IDENTIFICATION OF STUD-
IES:

Electronic database search was performed from the earliest date. 

The study was applied between January to December 2020 (Table 
1) to identify relevant articles in:

• PubMed (Medline) at http://www.ncbi.nlm.nih.gov/
pubmed

• The Cochrane Library at http://www.thecochranelibrary.
com

• Physiotherapy Evidence Database (PEDro) at http://
www.pedro.org.au/

• Google scholar at http://scholar.google.com.eg

The following key words were used in the search:

• "Subacromial impingement syndrome".

• "Shoulder impingement syndrome".

• "Low level laser therapy"

• "Physical therapy exercises".

Reference lists in the relevant studies and review articles were ex-
amined.

STUDY SELECTION CRITERIA:

The titles and abstracts collected by the above mentioned search 
strategy, were initially screened against the inclusion and exclu-
sion criteria for identification of the relevant trials. When the title 
and abstract did not indicate clearly if an article should be includ-
ed, the complete article would be read to determine its suitability.

INCLUSION CRITERIA:

TYPES OF STUDIES:

Published full text articles in peer-reviewed journals with all re-
search designs except expert opinions.

TYPES OF PARTICIPANTS:

The review included children (from 20 to 55 years of age).

TYPES OF INTERVENTIONS:

This review included studies which demonstrate the effects of pas-
sive manual stretching programs performed by the physical thera-
pist with reported findings for analysis of its effectiveness.

TYPES OF OUTCOME MEASURES:

Only outcome measures related to passive joint range of motion 
were considered in this review.

EXCLUSION CRITERIA

UNPUBLISHED STUDIES:

• Studies that compared passive stretching programs with 
the effects of medications, surgery, or serial casting were 
excluded as the area of interest was mainly on passive 
stretching without assistance from surgery and antispas-
ticity medications.

• Studies that measured the effect of stretching on spastici-
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ty or gait parameters.

• Studies that combined stretching with other types of mo-
dalities; such as heating, therapeutic ultrasound, splinting 
and electrical stimulation.

QUALITY ASSESSMENT OF METHODOLOGY:

 All the included studies were scored on their methodological 
rigour with the Physiotherapy Evidence Database (PEDro) scale 
(PEDro, 2010).

EXPLANATION OF SOME RESEARCH DESIGNS:

N-OF-1 RANDOMIZED CONTROLED TRIALS:

In single subject research, treatment versus control conditions are 
manipulated within a single person; the order of these exposures 
is randomly allocated. There are several variations of the Nof- 1 
RCT, sometimes called a randomized cross-over trial; these in-
clude the blind cross-over trial or double blind cross-over trial.

The difference between this and a group crossover is that there are 
repeated measures in multiple phases. A person frequently under-
goes pairs of periods in which one period applies an experimental 
treatment (B) and the other applies a placebo (C) or baseline (A)-in 
other words, an ABABA type of design or ABCBCBA or variation. 
The order of these periods within each pair is randomly selected so 
that the conduct of the trial may be, for example, ABBAAB.

Treatment outcomes are monitored to document the effect of the 
condition currently being applied. These phases are repeatedly 
measured until the person being treated and the investigator are 
convinced that the treatment period is clearly different, or clear-
ly not different. In a blind trial, the person making the outcome 
assessments is blind to the treatment condition; in a double blind 
trial, both the subject and the assessor are unaware of the treatment 
condition.

Although this method can also provide a group comparison when 
more than one subject has been studied, the focus of the published 
report is the individual comparisons. Alternatively, when multi-
ple N-of-1 randomized controlled trials conducted under the same 
protocol have been summed and a group comparison is provided, 
this is called a multiple cross-over trial.

Another variation of the N-of-1 RCT is the alternating treatments 
design in which the subject is exposed to the treatment condition 
and control condition(s) in close temporal proximity. For exam-
ple, a subject is assessed during a 20minute exposure to a control 
condition followed by a 20 minute exposure to the treatment con-
dition; these exposures are determined by random allocation. Yet 
another variation is the multiple baseline across subjects design; 
several subjects are assessed for differing periods of exposure to 
the nontreatment condition (called baseline) and then assessed 

during treatment exposure. The order in which subjects change 
from the control condition to the treatment condition is established 
through random allocation.

RESULTS
Only four studies met the inclusion criteria. Randomized con-
trolled trials were made on the topic. The main reasons for exclu-
sion of the other studies were:  

• The other study doesn’t meet the inclusion criteria.

• Other types of sample stratified as convenient samples.

• Published articles in non-English language.

METHODOLOGICAL QUALITY RESULTS:

The scoring of each study with the Physiotherapy Evidence Da-
tabase (PEDro) scale is listed in (Table 2). The scores of the all 
studies included in the study ranges from six to seven, the more the 
number of scores of the aspects evaluating the quality of the study, 
the more quality of the study.

There are four studies (Table 3) investigating the influence of low 
level laser therapy and exercises use on the patients with shoulder 
impingement syndrome.

The study by Dogan et al., (2010) of level II evidence showed that 
there was in group I a statistically significant improvements in pain 
severity, range of motion except internal and external rotation and 
SPADI scores were observed compared to baseline scores after the 
therapy (p<0.05). In group II, all parameters except range of mo-
tion of external rotation were improved (p<0.05). However, no sig-
nificant differences were recorded between the groups (p<0.05).

The study by Kelle and Kozanoglu, (2014) of level I evidence 
showed that there was a significant differences were observed 
between groups I and II and between groups II and III regarding 
pain during activity and at rest scores at all of the visits (p<0.05). 
Nevertheless, significant improvement was observed between 
groups I and III regarding pain during activity only at post-treat-
ment (p=0.013). The UCLA scores were significantly changed in 
all three study groups at all of the visits (p<0.05).

The study by Pinar et al., (2015) of level II evidence showed that 
there was a statistically significant improvement in all outcome 
measurements in both groups. In comparison of both groups, 
median active and passive flexion, active and passive abduction, 
passive internal rotation, and passive external rotation scores were 
significantly higher in the laser group after the treatment (p=0.015, 
P=0.004, p=0.048, p=0.014, p=0.031, and p=0.044, respective-
ly), but median differences in both groups were similar (P>0.05). 
The median differences for global visual analogue scale pain and 
DASH-T scores, in both groups were also similar (P>0.05).
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Table 1: Search results

 Search strategy PubMed results Cochrane results PEDro results Google results

1 "Subacromial impingement syndrome" AND "Shoulder 
impingement syndrome" 152 23 9 324

2 "Shoulder impingement syndrome" AND "Low level laser 
therapy" 121 19 5 198

3 "Subacromial impingement syndrome" AND "Physical therapy 
exercises" 205 24 4 324

4 "Low level laser therapy" AND "Physical therapy exercises" 102 23 1 201

5 All Keywords combined 1 1 0 99

Table 2: Methodology assessment of studies according to the Physiotherapy Evidence Database (PEDro) scale.

Criteria Dogan 
et al., (2010).

Thornton 
et al., (2013).

Kelle and 
Kozanoglu (2014).

Pınar 
et al., (2015).

Awotidebe 
et al., (2015).

1-Specified eligibility criteria Yes Yes Yes Yes Yes

2-Random allocation of participants Yes Yes Yes Yes Yes

3-Concealed allocation Yes No No No No
4-Similar prognosis at baseline Yes Yes Yes Yes Yes
5-Blinded participant No No No No Yes
6-Blinded therapists No Yes No No No
7-Blinded assessors No Yes No Yes No
8-More than 85% follow-up for at least one key 
outcome Yes Yes Yes No Yes

9-Intention to treat' analysis No No Yes No Yes

10-Between group statistical analysis for at least 
one key outcome No Yes Yes Yes Yes

11-Point estimates of variability for at least one 
key out come Yes Yes No Yes Yes

PEDro score 10-Jun 10-Aug 10-Jun 10-Jun 10-Aug

Table 3: Summarizes the characteristics of the research participants in these four studies. 

 Dogan et al., (2010). Kelle and Kozanoglu 
(2014). Pinar et al., (2015). Awotidebe et al., 

(2015).

Research design

-Multiple 
single-subject 
design 
(a randomized placebo 
controlled double-blind 
prospective study).

-A controlled clinical 
trial.

-A randomized, placebo 
controlled, prospective 
study

-A systematic review 
protocol

Level of evidence. II I II II

Participants' characteristics. -Subacromial impingement 
syndrome

-Subacromial 
impingement syndrome.

-Subacromial 
impingement syndrome.

-Subacromial 
impingement syndrome.

No. participants. 52 135 60 70
Age. 45-60 30-45 18-75 18-35

Intervention. -Low level laser  therapy and 
placebo laser therapy

-Local corticosteroid 
injection, sham laser 
treatment and low-level 
laser treatment.

-Low level laser therapy 
and placebo laser therapy.

-Low-level laser therapy 
with exercises and 
exercises alone.

Control intervention. -Improvements in pain severity 
and range of motion. 

-Improvements in pain 
severity and range of 
motion. 

-Improvements in pain 
severity and range of 
motion.

-Improvements in pain 
severity and range of 
motion.

Outcome of interest. -Activities of daily living. -Activities of daily 
living. -Activities of daily living. -Activities of daily 

living.

Ann Phys Med Physiother
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Measures.
-Pain severity. 
- Range of motion. 
- Functional status.

-Visual analog scale 
(VAS) during activity 
and at rest.  
- Shoulder functional 
status and quality of 
life measured by the 
University of California 
at Los Angeles rating 
score (UCLA).  
- Nottingham Health 
Profile (NHP) scale 
respectively.

-Global visual analogue 
scale pain. 
- DASH-T scores.

-Visual analogue scale 
(VAS) and 
other categorical rating 
scales )the higher the 
rating, the higher the 
pain).

Component of health. -Activity and participation. -Activity and 
participation.

-Activity and 
participation.

-Activity and 
participation.

Results.

-Statistically significant 
improvements in pain severity, 
range of motion except internal 
and external rotation  
(group I) 
-  All parameters except range 
of motion of external rotation 
were improved (group II).

-Significant differences 
were observed between 
groups I and II and 
between groups II 
and III regarding pain 
during activity and at 
rest scores at all of the 
visits.  
- Nevertheless, 
significant improvement 
was observed between 
groups I and III 
regarding pain during 
activity only at post-
treatment.  
- The UCLA scores 
were significantly 
changed in all three 
study groups at all of 
the visits.

-Improvements in all 
outcome measurements in 
both groups.  
- In comparison of both 
groups, median active 
and passive flexion, 
active and passive 
abduction, passive 
internal rotation, and 
passive external rotation 
scores were significantly 
higher in the laser group 
after the treatment.

-Significant 
improvement in all 
measured variables 
in both groups (low 
level laser therapy and 
exercises group and 
exercises only group) in 
favor of  low level laser 
therapy and exercises 
group.

The study by Awotidebe et al., (2015) of level II evidence showed 
that there was a statistically significant improvement in all out-
come measurements in both groups. Both Chi2 test and I2 statis-
tic will be interpreted based on the guidelines recommended by 
the Cochrane Handbook for Systematic Review of Interventions 
(P>0.05).

DISCUSSION
The low level laser therapy has become popular in the treatment 
of musculoskeletal disorders in recent years. The mechanism of 
analgesic effect of LLLT is not well known. LLLT can modulate 
inflammatory pain by reducing levels of biochemical markers, 
neutrophil cell influx, oxidative stress, and the formation of ede-
ma in a dose-dependent manner. The other mechanisms suggested 
concerning the pain relieving effect of LLLT are altering excitation 
and nerve conduction in peripheral nerves and stimulation the re-
lease of endogenous endorphins [14].

LLLT may accelerate collateral circulation and enhance microcir-
culation so as to normalize the functional features of the injured 

areas. LLLT may also reduce histological abnormalities, collagen 
concentration, and oxidative stress [15]. LLLT is suggested to be 
able to accelerate the healing process of tendinous tissue after an 
injury, increasing fibroblast cell proliferation and collagen synthe-
sis. The clinical effectiveness of LLLT is debatable because of the 
lack of consensus about the dosage to be used, delivery system, 
and the wavelength to be delivered [16].

Also, [17] reported that LLLT combined with exercise was more 
effective than exercise therapy alone in pain relief and increased 
shoulder ROM. In a systematic review, [18] indicated that exercise 
therapy was effective in recovery from rotator cuff disease, but 
laser therapy was not effective for rotator cuff tendinitis.

Because of the additive effect of co-interventions, an isolated ef-
fect of LLLT might have not been elucidated. In addition, [19] 
pointed out that laser therapy was effective only when used in iso-
lation and not when combined with exercise. Laser therapy as a 
single intervention was recommended in patients who were unable 
to perform therapeutic exercises.
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The results of the clinical trials about treatment of musculoskeletal 
pain syndromes with LLLT seem controversial. [20] reported in a 
meta-analysis that the trials supporting the positive effect of LLLT 
had higher methodological quality. On the other hand in another 
metaanalysis, [21] suggested that efficacy of LLLT was found to 
be lower in double blind trials when compared with the uncon-
trolled ones. This inconsistency is also valid for the effect of LLLT 
in the therapy of MPS. 

In a study, [22] suggested that LLLT had an effect on the trig-
ger points and that the treatment significantly increased the pain 
threshold while [23] reported no beneficial effect over placebo 
in a controlled cross-over study during 5 weeks follow up. Why 
the effect of LLLT is controversial on trigger points may be due 
to many reasons. Methodological differences in patient selection, 
trigger points treated (active or inactive) outcome measures select-
ed, and the application parameters of LLLT (wavelength, intensity, 
duration) may affect the final improvement in pain or functional 
limitation. 

The LLLT has a positive effect on acute and chronic musculo-
skeletal pain. Due to the heterogeneity of populations, interven-
tions and comparison groups, this diversity means that every sin-
gle study has not been positive. Pain is a very complex condition 
which presents in different forms with an interplay of mechanical, 
biochemical, psychological and socioeconomic factors [24]. 

 It is extremely challenging to compare LLLT to other treatments, 
and LLLT regimens are complicated by different lengths of treat-
ment, all without standardization of wavelengths and dosages. 
There have been no long-term (greater than 2 year follow up) hu-
man clinical studies that have evaluated LLLT. The overall pos-
itive short term clinical studies in addition to strong laboratory 
studies should give the clinical confidence that LLLT may be ben-
eficial for many individuals suffering from musculoskeletal pain, 
regardless of the cause [25].

Manual therapy has been shown to be effective at augmenting the 
effect of exercise in relieving symptoms of the impingement syn-
drome. Manual therapy includes a variety of techniques, including 
joint mobilization, and soft tissue mobilization (effleurage, fric-
tion, and kneading techniques) [26].

Different studies have determined that manual and exercise ther-
apy appear to have a role in shoulder impingement [27]. It is ob-
served that a 4-week program along with motor management and 
strengthening exercises reduced shoulder pain and improved fea-
ture of individuals with shoulder impingement syndrome. The ef-
ficacy of ultrasound, laser, and exercises of shoulder impingement 
syndrome has been emphasized [28].

Additionally, another study suggested that manual therapy, com-
bined with supervised exercise therapy, alleviated SAIS by means 

of decreasing pain and improving shoulder muscle strength and 
functionality [29]. It has been proposed that manual therapy and 
stretching exercises aimed at the glenohumeral joint (posteroinfe-
rior soft tissue structures) and thoracic spine, seemed to be more 
effective in the majority of SAIS patients [30].

CONCLUSION:
Low level laser therapy and manual exercises use on the patients 
with shoulder impingement syndrome and significant effect on the 
activities of their daily living with maintenance of this effect for a 
long period of time.
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