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Abstract
Background: Subacromial Impingement Syndrome (SAIS) is a very common and prevalent 
disorder worldwide. Laser therapy has been used in the treatment of SAIS while very limited studies 
have assessed the immediate effects of High-Intensity Laser Therapy (HILT) on SAIS.

Objectives: This study aimed to evaluate the immediate effects of HILT on patients with SAIS.

Methods: Twenty patients with SAIS were enrolled in this study between May and November 2019. 
All participants were clinically diagnosed with SAIS. They received one session of HILT. Visual 
Analogue Scale (VAS), shoulder Range of Motion (ROM) in flexion, and Constant-Murley Scale 
(CMS) were assessed before and immediately after intervention.

Results: In this retrospective study, at the end of the study program, comparisons before and after 
treatment in the HILT group showed significant improvements in all outcome measures, including 
VAS, shoulder ROM, and CMS (P<0.05).

Conclusion: HILT can immediately reduce pain and disability and improve shoulder flexion ROM 
in patients with SAIS.

Keywords: Subacromial impingement syndrome; Shoulder impingement syndrome; Shoulder 
pain; High-intensity laser therapy; High power laser therapy; Shoulder flexion; Visual analogue 
scale; Constant-murley scale, Subacromial injection test

Introduction
Shoulder pain is one of the most common sites of musculoskeletal pain in the adult population. 

Its incidence ranges between 6.6 to 25 per 1000 people in various studies and Subacromial 
Impingement Syndrome (SAIS) has been reported to be one of the most frequent etiologic factors 
for shoulder pain, particularly in those with repeated loading during elevation of the arm above 
90 degree [1]. The condition progresses to adhesive capsulitis if left untreated. SAIS can lead to a 
decrease in the function of this joint, and its risk factors include acromion morphology, weak rotator 
cuff, abnormal kinetic patterns of scapular muscles, capsular abnormalities, poor posture, repeated 
loading of an arm, and overuse [2]. The goals for treatment of SAIS are to relieve pain and reduce 
inflammation, reinstate non-painful Range of Motion (ROM), and improve shoulder function [3]. 
Basic rehabilitation therapy of SAIS includes a period of relative rest, eliminating any activity that 
may cause an increase in symptoms. Interferential current therapy, ultrasound diathermy, magnetic 
field therapy, laser phototherapy, extracorporeal shock wave therapy, and transcutaneous electrical 
nerve stimulation are used as complementary physical modalities [4-7]. Cryotherapy and exercise 
(Codman’s pendulum exercises and symptom limited, active, assisted ROM exercises) have been 
shown to relieve pain and recover function significantly [8]. Some studies have reported exercise 
as more effective than placebo both in the short term and midterm (moderate evidence) [9]. A 
conservative approach comprising non-steroid anti-inflammatory drugs, subacromial injections, 
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exercise, and several physical therapy agents is recommended as the 
first step treatment for SAIS [10,11].

High-Intensity Laser Therapy (HILT) is a new laser therapy 
modality that has been implemented in recent years. HILT is a 
promising laser treatment application. This modality is convenient, 
non-invasive, and painless, achieves mobility of outsized area on 
the surface of the body, stimulates deep tissue efficiently, and can 
be combined with anti-inflammation, anti-pain, and detumescence 
influences [12,13]. There are many kinds of HILT devices, and all of 
these curative methods are painless and non-invasive. High pain level 
can be reduced using pulsed HILT, which exhibits anti-inflammatory, 
anti-edematous, and analgesic effects for patients with pain [14].

A number of studies have evaluated short-term (14 to 15 days) 
and long-term (2 to 6 months) effects of HILT [12,14-17], but to date 
no studies have been conducted to evaluate the immediate effects. 
Thus, the aim of this study was to investigate the immediate effects 
of HILT on pain relief and shoulder function in patients with SAIS.

Materials and Methods
Subjects

In 2019, we started using a HILT machine for teaching and 
practicing purposes. The aim was to teach our students/interns how 
to use it for treatment of our patients and to assess pain control.

All baseline and post-treatment evaluations were done by a senior 
professional staff. All SAIS patients were referred to the rehabilitation 
OPD between April and November 2019. The inclusion criteria were: 
a) history of SAIS lasting more than 3 months; b) over 25 years of age.

The diagnosis of SAIS was made if Subacromial Injection Test 
(SIT) and shoulder impingement tests (Neer and Hawkins-Kennedy) 
were positive [18,19]. Regarding the SIT procedure, two percent 5 cc of 
lidocaine was injected using a 21 G/5 mL needle into the subacromial 
space just under the acromion using the anterior approach by the 
same physiatrist. A positive reaction was determined by 80% or more 
post-injection reduction in pain score and improvement in passive 
and/or active ROM after the injection.

The exclusion criteria were as follows: 1) concomitant shoulder 
pathologies such as adhesive capsulitis, calcific tendinitis, full-thickness 
tears of the rotator cuff, osteoarthritis of the acromioclavicular joint, 
dislocations or acute traumatic conditions; 2) prior applications of 
physiotherapy and injection of hyaluronic acid and/or corticosteroid 
during the preceding 3 months; 3) prior shoulder surgery; 4) acute 
infection; 5) malignancy; 6) neurologic motor and/or sensory 
deficiency in the upper extremity; 7) pregnancy; 8) inflammatory 
disease; and 9) cardiac pacemaker.

Initial assessment
Assessment of severity of shoulder pain was performed using 

Visual Analogue Scale (VAS), shoulder flexion ROM, and Constant-
Murley Scale (CMS). All participants were evaluated before treatment 
and immediately after treatment. Demographic data, onset, and 
duration of complaints, were recorded at the baseline assessment. 
VAS, ROM, and CMS were also included.

Visual analogue scale (VAS)
Scores were recorded by making a handwritten mark on a 10-cm 

line representing a continuum from “no pain” (score of 0) to “worst 
pain” (score of 10)”. The far left end received a 0 score, indicating 
no pain, while the right end was a score of 10, representing severe 

pain. VAS was utilized to assess degree of the lumbosacral pain, and 
radiating pain in the lower limb. VAS scores (0, no pain; 10, worst 
pain ever) was used to quantify the pain level during rest, activity, and 
night periods [20].

Shoulder range of motion (ROM) in flexion
The space between the tip of the middle finger to the floor was 

measured when the patient was standing. The patient was instructed 
to bend forward to achieve spine limit, and the ROM value was 
recorded.

Constant-Murley scale (CMS)
CMS was used to assess the functional status of the affected 

shoulder. The CMS is a standardized clinical evaluation tool with a 
score ranging from 0 to 100 based on evaluation of four parameters: 
pain (15 points), daily life activities (20 points), active ROM (40 
points), and muscle strength (25 points) [21]. The lower the CMS 
score, the worse the functional status of the shoulder is.

High-intensity laser therapy (HILT)
Subjects were instructed to assume the sitting position. Treatment 

probe was placed vertical to the skin and horizontally moved along 
the skin, as depicted in Figure 1. Table 1 shows the parameters of 
the HILT. The Gallium-Aluminum-Arsenide (GaAlAs) diode laser 
device (TI-816-12, TRANS Laser Therapy Apparatus, Taiwan) was 
manually set to biostimulation mode with power of 1.5 W, 2 J/cm2, 
wavelength of 830 nm, and beam area of 0.75 cm2. The laser was 
applied with constant moving speed with 6 points around the 
shoulder area, 5 sec to 12 sec at each point. In the session, total 
energy applied to the shoulder measured 150 J. The total application 
time lasted no longer than 15 min for each session. The time-
amplitude curves for the various frequencies are shown in Figure 2.

Ethics statement
Informed consent was obtained from each participant before 

initiating the study. The study was conducted in accordance with the 
principles of the Helsinki Declaration of 1975, as revised in 2004. The 
approval of the Institutional Review Board was waived by the human 
ethics committee due to the retrospective nature of the study and the 
fact that it was for teaching purposes only.

Statistical analysis
Statistical analysis of all data was performed using IBM SPSS 

Statistics 22 (v.25, IBM Corp., Armonk, NY, USA) (IBM SPSS, 

Figure 1: Approach of high intensity laser device in one patient with 
subacromial impingement syndrome.
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Taiwan) program. All outcome measures were presented as means ± 
standard deviations using paired t-test. P<0.05 indicates a significant 
difference.

Results
The study was conducted from May to November 2019. A total 

of 20 patients were enrolled in this retrospective study and Table 2 
shows the baseline characteristics. The mean age of the study patients 
was 50.5 ± 6.6 years. There were more women than men and the 
most prevalent affected area was the left side. The characteristics of 
participants are presented in the Table 2.

As shown in Figure 3, significant improvements in all parameters 
were observed immediately after treatment compared to pre-
treatment values. Comparison of the VAS, shoulder ROM, and CMS 
showed a significant difference before and after treatment (6.65 ± 0.93 
vs. 3.10 ± 0.55, 125.71 ± 15.12 vs. 137.52 ± 17.15, 37.51 ± 4.16 vs. 58.56 
± 7.27, respectively, all P<0.05). All patients tolerated the treatments 
well and no adverse events were found related to the treatments.

Discussion
The current study investigated the role of HILT in SAIS patients. 

This study aimed to evaluate the effects of HILT on patients with 
SAIS and to determine whether HILT is capable of relieving pain and 
improving shoulder flexion in SAIS. The findings of this study showed 
that HILT resulted in a significant improvement of VAS; shoulder 
ROM in flexion, and CMS at the end of the study intervention. We 
obtained statistically significant improvements in comparison with 
the baseline values in scores of pain on VAS and CMS. Previous 
reports have demonstrated that proinflammatory cytokines were 
found at high levels in the subacromial bursa of patients with rotator 
cuff disease [22-25]. A recent study showed increased level of IL-8 
was associated with resting pain [26]. In our study, we speculate 
that HILT contributed to overall improvement by suppressing the 
inflammation.

SAIS is known to occur due to impingement and inflammation 

of the rotator cuff tendons in the subacromial space located between 
the humeral head and the coracoacromial arcus. SAIS is one of the 
most common causes of shoulder pain (25%), and it occurs when the 
supraspinatus tendon, subacromial bursa, or bicipital tendon become 
entrapped as they pass between the sub-acromial space during 
shoulder movements [5,15]. SAIS may develop as a result of several 
conditions such as weakness of rotator cuff muscles, abnormality 
of the acromion, repetitive trauma, and overuse of the shoulder. 
It is characterized by shoulder pain accompanied by restriction 
of the shoulder ROM and disability in daily life activities [27]. The 
underlying pathology in SAIS may present as edema, bleeding, 
fibrosis, tendinitis, and partial or complete rupture of the rotator cuff 

Figure 2: The characteristics of high intensity laser device in various frequencies.

Figure 3: Comparison of VAS score, shoulder Range of Motion (ROM) in 
flexion, and Constant-Murley Scale (CMS) before and after treatment.
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tendons, depending on the severity of the syndrome [28].

HILT has recently been applied as a novel modality for physical 
therapy [15]. In a study that assessed the short-term effects of HILT 
versus ultrasound diathermy in the treatment of SAIS, the results 
showed greater reduction in pain and improvement in joint motion 
functionality and muscle strength of the affected shoulder after 
short-term (10 treatment sessions) HILT compared with participants 
receiving ultrasound over a period of 2 consecutive weeks [14]. The 
15-days effects of HILT and manual therapy were found to be more 
effective in minimizing pain and disability and increasing ROM than 
Kinesio taping plus exercise in patients with SAIS [12]. HILT was 
found to be effective in the short term (8 weeks) in the treatment of 
pain and disability in patients with SAIS [15]. Another recent study 
showed that the effect of HILT plus exercise was not better than 
exercise alone for reduction of pain and improvement of function 
in patients with SAIS after a three-month follow-up [17]. Aceituno-
Gómez et al. [16] described the long-term effect of HILT in a patient 
with chronic shoulder refractory pain in comparison to other 
treatments. After 6 months, an increase in pressure pain threshold 
and a decrease in pain and disability scores were observed [16].

Furthermore, our results showed that patients receiving HILT 
displayed a higher degree of improvement in terms of VAS and 
shoulder flexion, when compared with pre-treatment values. HILT 
improves disease conditions, and thus it can play an important role in 
pain relief and functional recovery [29]. HILT provided analgesic and 
detumescence effects, which facilitated resolution of inflammation 
in local issue, improved circulation, reduced SAIS, and improved 
recovery of function in patients with SAIS, and these findings were 

consistent with previous study results. HILT confers real-time, 
complex, large-scale, deep-level, and large-dose effects on the body's 
diseased tissues.

With respect to the mechanism, the analgesic effect of HILT 
relies on different mechanisms of action, such as slowing down the 
pain transmission and increasing the production of morphine-like 
substances. Studies have shown stronger and immediate photo effects 
of HILT lasers, which permeate the body more easily, reach deeper 
levels, enhance photo-biological impacts on tissues, activate muscles, 
and improve the function of core muscles, thus resulting in an overall 
improvement of the state of patients with SAIS and their daily life 
function. Its photomodulative effects can cause increased tissue 
stimulation, mitochondrial oxidative reaction, as well as production 
of adenosine triphosphate [30].

Limitations of the Study
Our results showed that HILT had an immediate benefit on pain 

relief, shoulder function, and CMS in patients with SAIS. Our study 
has some limitations. First, the sample size was small. Second, this 
was not a randomized investigation. Third, there was no control or 
placebo group. Fourth, the study period may have been too short to 
see the full benefits of HILT on pain relief and shoulder function. We 
anticipate that there may be different results if the effects of HILT 
are investigated over a longer duration, such as 6 months to one year 
post-intervention.

Conclusion
The results of our study suggest that HILT provides benefit in the 

treatment of SAIS. HILT reduces pain and disability and improves 
shoulder ROM in patients with SAIS. The clinical application benefits 
of HILT can immediately improve pain relief and shoulder function 
in patients with SAIS. In the future, the clinical benefits of different 
doses or treatment times should be further explored. Further studies 
investigating the long-term effects of HILT may contribute to a better 
understanding of this treatment modality.
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