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Comparison of the Efficacy of Low-Level
Laser Therapy and Ultrasound Treatment
in Patients with Shoulder Pain

Omuz Agnl Hastalarda Dusuk Yogunluklu Lazer ve
Ultrason Tedavisinin Etkinliginin Karsilastirilmas:

® Banu Aydeniz,! ® Turan Uslu?

ABSTRACT

Objectives: Shoulder pain is the most common cause of upper extremity pain. This study aimed to comparatively
investigate the effects of low-intensity laser and ultrasound therapy on pain and functionality.

Methods: Our study included 60 patients who presented to our outpatient clinic with shoulder pain and limited
range of motion. The study was designed as a randomized, prospective, single-blind trial. Patients were random-
ly assigned to two groups. Both groups received TENS (transcutaneous electrical nerve stimulation), a hot pack,
and medical treatment (diclofenac sodium 75 mg once daily). Ultrasound (US) treatment was administered at a
dose of 1.5 W/cm? for 5 minutes, and laser therapy was applied at 2000 Hz, 0.6 J/cm?, and 905 nm for 6 minutes.
The treatment consisted of 10 sessions over 2 weeks. Evaluations were conducted before treatment, immediate-
ly after treatment, and at 3 months. During assessments, VAS (visual analog scale) scores during sleep, move-
ment, and rest and active-passive range of motion (ROM) measurements were used. The Constant and UCLA
scoring systems were used for shoulder function assessment.

Results: Both groups demonstrated significant improvements in pain, ROM, and functional scores compared with
baseline (p<0.05), with effects maintained at 3 months. No significant between-group differences were observed in
VAS pain scores or ROM values (p>0.05). However, the US group showed significantly greater improvement in the
Constant score compared with the LLLT group (p<0.05).

Conclusion: This study found that both low-level laser therapy and therapeutic ultrasound were effective in re-
ducing pain and improving range of motion in patients with shoulder pain. Therapeutic ultrasound demonstrated
superior efficacy compared with laser therapy in restoring shoulder function. Ultrasound therapy can also be con-
sidered an effective and reliable treatment method for shoulder pain.

Keywords: Low-level laser therapy; shoulder pain; ultrasound therapy.

OZET

Amag: Omuz agdrisi, Ust ekstremite agrilarinin en yaygin nedenidir. Bu ¢alisma, son yillarda kas-iskelet sistemi
agnilarinin tedavisinde siklikla kullanilan duisiik yogunluklu lazer ve ultrasonun omuz agrisinin tedavisindeki etkin-
ligini arastirmayr amaclamistir.

Yontem: Calismamiza, poliklinigimize omuz agrisi ve hareket kisitihgr sikayetiyle basvuran 60 hasta dahil edildi.
Calisma, randomize, prospektif, tek kor bir calisma olarak tasarlandi. Hastalar randomize olarak iki gruba ayrildi.
Her iki grup da TENS (Transkutanoz Elektriksel Sinir Stimtilasyonu), sicak kompres ve tibbi tedavi (glinde bir kez 75
mg diklofenak sodyum) aldi. Ultrason (US) tedavisi 5 dakika boyunca 1,5 W/cm? dozunda, lazer tedavisi ise 6 dakika
boyunca 2000 Hz, 0,6 J/cm? ve 905 nm'de uygulandi. Tedavi, 2 hafta boyunca 10 seanstan olustu. Degerlendirmeler
tedavi 6ncesinde, hemen sonrasinda ve 3 ay sonra yapildi. Degerlendirmeler sirasinda uyku, hareket ve dinlenme
hallerinde VAS (Gorsel Analog Skala) ile aktif-pasif hareket acikligi (ROM) dlctiimleri kullanildi. Omuz fonksiyonunun
degerlendirilmesi icin Constant ve UCLA skorlama sistemleri kullanild.
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Bulgular: Her iki grup da baslangi¢c degerlerine kiyasla agr, hareket agikligi (ROM) ve fonksiyonel skorlarda anlamli iyilesmeler gosterdi
(p<0,05) ve bu etkiler 3 ay boyunca devam etti. VAS agri skorlarinda veya ROM degerlerinde gruplar arasinda anlamli bir fark gézlenmedi
(p>0.05). Bununla birlikte, US grubu, LLLT grubuna kiyasla Constant skorunda anlamli derecede daha fazla iyilesme gosterdi (p<0,05).

Sonug: Bu calisma, hem duisuik seviyeli lazer tedavisinin hem de terapétik ultrasonun omuz agrisi olan hastalarda agriy1 azaltmada ve hareket
acikhigini iyilestirmede etkili oldugunu géstermistir. Terapotik ultrason, omuz fonksiyonunu geri kazandirmada lazer tedavisine gore Ustln
etkinlik gostermistir. Ultrason, lazer tedavisine kiyasla omuz agrisinda etkili ve glivenilir bir tedavi yontemi olarak dustinilebilir.

Anahtar s6zciikler: Diisiik yogunluklu lazer tedavisi; omuz agrisi; ultrason tedavisi.

houlder pain is the most common cause of upper ex-

tremity pain and ranks third among musculoskeletal
disorders, following low back and neck pain.l!! The preva-
lence in the general population ranges from 7% to 26%, with
lifetime prevalence reported to reach up to 67%. The annual
incidence of new cases is estimated to be 0.9-2.5%, peak-
ing in the middle-aged group (45-64 years). Approximately
50% of patients presenting with shoulder pain in primary
care settings continue to report symptoms six months later.
21 Shoulder pain significantly impairs occupational, social,
and athletic activities, adversely affecting the quality of dai-
ly life and work performance.

The anatomical structure of the shoulder reveals that the
glenohumeral joint, while allowing a wide range of motion,
is susceptible to injury due to its inherent compromise be-
tween mobility and stability. The rotator cuff consists of the
supraspinatus, infraspinatus, teres minor, and subscapu-
laris muscles, which together provide dynamic stability to
the shoulder joint. When the tendons of these muscles are
subjected to repetitive overhead movements and loading,
pathologies such as tendinitis, impingement syndrome, and
adhesive capsulitis may develop.B! Supraspinatus tendi-
nitis is the most frequently reported pathology among the
etiologies of shoulder pain, accounting for approximately
65-70% of all shoulder pain cases. !4

Treatment options for shoulder pain include medical ther-
apy, physical therapy modalities, exercise, and surgical
intervention when necessary. Conservative approaches—
including steroid injections, exercise, manual therapy, and
physical therapy modalities—have been reported to achieve
40-80% pain reduction and functional improvement.l!
Among physical therapy modalities, transcutaneous elec-
trical nerve stimulation (TENS), hot/cold packs, therapeutic
ultrasound (US), and low-level laser therapy (LLLT) are the
most commonly employed. !

Therapeutic ultrasound is a modality that transmits mechan-
ical energy waves at a frequency of 0.5-3 MHz, producing an-
algesia, increased tissue elasticity, and accelerated healing

through thermal and mechanical tissue effects. Given its abil-
ity to reach deeper tissues, it is frequently preferred in chron-
ic conditions such as fibrosis, contracture, and tendinitis.[”!
LLLT, with its analgesic, biostimulant, and anti-inflammatory
properties, has gained increasing use in musculoskeletal dis-
orders. Although its mechanism of action is not fully eluci-
dated, it is understood to promote tissue stimulation through
cellular and subcellular mechanisms. 8!

Both modalities are widely used in the treatment of shoulder
pathologies; however, the number of randomized controlled
trials comparing their efficacy remains limited. The aim of
this study was to compare the short- and mid-term effects
of LLLT and US—applied in addition to TENS, hot packs,
medical treatment, and exercise—on pain, range of motion
(ROM), and functionality in patients with shoulder pain.

Methods

This study included a total of 60 patients aged 30-75 years
who presented to the Physical Medicine and Rehabilitation
outpatient clinic of Fatih Sultan Mehmet Training and Re-
search Hospital with shoulder pain and restricted motion
lasting at least three weeks.

The exclusion criteria were malignancy; systemic diseases
(pulmonary fibrotic changes, diabetes mellitus, rheumato-
logical conditions); a history of shoulder fracture or reflex
sympathetic dystrophy; and advanced cervical spondylosis
or restricted cervical motion.

The study was designed as a randomized, prospective, sin-
gle-blind trial. Patients were randomized into two groups us-
ing the sealed-envelope method. Group 1 received therapeu-
tic US (n=30) at 1.5 W/cm? for 5 minutes per session. Group 2
received LLLT (n=30) at 2000 Hz, 0.6 J/cm?, 5 mW, and 905
nm (Endolaser 422, 905 nm) for 6 minutes per session (2 min-
utes each over the anterior shoulder, posterior shoulder, and
greater tubercle). Both groups concurrently received TENS,
hot packs, and exercise therapy. The exercise program—con-
sisting of Codman pendulum exercises, passive-active ROM
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exercises, posterior capsule stretching, and strengthening ex-
ercises—was provided as a home program. Medical treatment
(diclofenac sodium, 75 mg tablet, once daily) was recom-
mended for pain control. The total treatment duration was 10
sessions over two weeks. Patients were evaluated at baseline,
post-treatment, and at the 3-month follow-up.

Outcome measures included VAS pain scores at rest, during
movement, and at night; active and passive ROM measure-
ments in all planes; and specific shoulder examination tests
(Hawkins, Neer, supraspinatus, Speed, and Yergason tests).
Functional assessment was performed using the Constant
shoulder scoring system and the UCLA (University of Cali-
fornia—Los Angeles) shoulder rating scale.

The Constant score is widely used to evaluate shoulder func-
tion before and after both conservative and surgical inter-
ventions and was first described by Constant and Murley in
1986.%! The UCLA scale was developed by Ellman in 1986
and is favored for its ease of application.1°!

Ethical Approval

This study was based on a specialist thesis completed in
2010. At the time the study was initiated, Fatih Sultan Meh-
met Training and Research Hospital did not have an insti-
tutional ethics committee. Therefore, the study protocol
was submitted to and approved by the Fatih Sultan Mehmet
Training and Research Hospital Thesis Committee under
the petition dated August 26, 2009, and numbered 7653. The
study was conducted in accordance with the principles of
the Declaration of Helsinki. Written informed consent was
obtained from all participants before enrollment.

Statistical Analysis

Statistical analyses were performed using SPSS version 17.0.
The chi-square test was used for categorical variables, and
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the independent-samples t-test was used for continuous
variables. Within- and between-group comparisons of pre-
and post-treatment measurements were conducted using
repeated-measures two-way analysis of variance and Co-
chran’s Q test. Statistical significance was set at p=<0.05.

Results

Sixty patients were included in the study; 66.7% (n=40) were
female, and 33.3% (n=20) were male. The mean age was 53.4
years. No statistically significant differences were found be-
tween the US and LLLT groups in terms of age, sex, symptom
duration, or baseline measurement values (p>0.05) (Table
1). Right-hand dominance was present in 93.3% of patients;
however, no significant association was observed between
hand dominance and the side of the painful shoulder (Table
2). The groups were statistically comparable at baseline.

Regarding diagnosis distribution, 68.3% (n=41) had supraspi-
natus tendinitis, 8.3% (n=5) had biceps tendinitis, 20% (n=12)
had adhesive capsulitis, and 3.3% (n=2) had acromioclavicu-
lar joint degeneration. Supraspinatus tendinitis was the most
common diagnosis in this study, consistent with the existing
literature on shoulder pain etiology.[3,4] (Table 3).

VAS pain scores (at rest, during movement, and at night)
showed statistically significant decreases in both groups
compared with baseline following treatment (p=0.00<0.05).
Improvements observed at the 3-month follow-up also re-
mained significant compared with baseline in both groups.
Between-group comparisons revealed no statistically signif-
icant differences in VAS rest, movement, or night pain scores
between the LLLT and US groups (p>0.05), suggesting com-
parable analgesic efficacy of both modalities.['!! (Table 4).

Active and passive ROM measurements—including flex-
ion, abduction, internal rotation, and external rotation—
showed significant improvements from baseline in both

Table 1. Comparison of baseline continuous demographic characteristics between groups

All patients (n=60)

Ultrasound group (n=30)

Laser group (n=30)

Variable p
Mean SD Mean SD Mean SD

Age (Years) 53.4 11.3 54.2 10.6 52.6 12.1 0.60

Duration (month) 8.6 8.8 8.1 9.3 9.2 8.3 0.64

Weight (kg) 75.0 14.4 72.4 12.9 77.5 15.7 0.17

Height (cm) 162.7 8.9 160.8 8.3 164.6 9.2 0.99

Independent samples t-test
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Table 2. Comparison of baseline categorical demographic characteristics between groups

All patients Ultrasound group Laser group
Variable p
n % n % n %

Gender Female 40 66.7 23 76.7 17 56.7 0.10
Male 20 33.3 7 23.3 13 43.3

Dominant side Right 56 93.3 29 96.7 27 90 0.10
Left 4 6.7 1 33 3 10

Affected shoulder Right 29 48.3 15 50.0 14 46.7 0.80
Left 31 51.7 15 50.0 16 53.3

Marital status Single 5 8.3 1 3.3 4 13.3 0.37
Married 51 85.0 27 90.0 24 80.0
Widowed 4 6.7 2 6.7 2 6.7

Education level llliterate 13 21.7 7 23.3 6 20 0.79
Primary school 33 55 17 56.7 16 53.3
Middle school 4 6.7 2 6.7 2 6.7
High school 7 1.7 2 6.7 5 16.7
University 3 5 2 6.72 1 3.3

Employment status Housewife 34 56.7 19 63.3 15 50 0.48
Retired 15 25 6 20 9 30
Employed 10 16.7 4 133 6 20
Desk job 1 1.7 1 3.3 0 0

Chi-square test

Table 3. Distribution of clinical diagnoses between groups

Diagnosis Ultrasound group n/ % Laser groupn/ % Total n/ %
Supraspinatus tendinitis 23/76.7% 18/60.0% 41/68.3%
Biceps tendinitis 3/10.0% 2/6.7% 5/8.3%
Adhesive capsulitis 4/13.3% 8/26.7% 12/20.0%
Akromioclavicular joint degeneration 0/0.0% 2/6.7% 2/3.3%
Total 30/100% 30/100% 60/100%

groups (p<0.05). ROM gains achieved after treatment were
maintained at the 3-month follow-up. No statistically sig-
nificant between-group differences were found in active or
passive ROM values (p>0.05). Ultrasound’s capacity to heat
deep tissues is known to increase collagen elasticity and re-
duce capsular restriction; this biomechanical mechanism is
thought to contribute to ROM recovery, particularly in adhe-
sive capsulitis.[”! (Table 4).

Functional outcomes were assessed using the Constant
score and the UCLA shoulder rating scale. UCLA scores
showed significant improvement in both groups following
treatment; however, the between-group difference was not

statistically significant (p>0.05). In contrast, the Constant
score demonstrated statistically significantly greater func-
tional recovery in the US group compared with the LLLT
group (p<0.05) (Table 4). This finding indicates that while
pain reduction and ROM improvement were comparable
between groups, therapeutic US showed a relative advan-
tage in functional recovery. The tissue-heating and fibrolytic
properties of ultrasound may play a key role in this effect.[!

Discussion

The shoulder is a complex joint that relies on soft-tissue sta-
bilizers—including the rotator cuff muscles, joint capsule,
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Table 4. Comparison of VAS, range of motion, and functional scores over time

Ultrasound group Laser group
Outcome
Pre treatment Post treatment 3. months Pre treatment Post treatment 3. months

VAS Rest 4.2 2.2 1.2 3.6 2.2 1.6 0.55
VAS Movement 7.6 4.2 3.2 7.1 4.2 2.1 0.31
VAS Sleep 6.3 3.2 2.7 7.9 3.7 2.4 0.16
Abduction (Abd) AROM (%) 125.6 145.0 154.3 127.7 144.6 143.0 0.17
Abd. PROM (°) 132.9 156.3 160.3 132.6 149.7 144.3 0.14
Flexion AROM (°) 145.5 166.1 170.0 150.0 157.7 161.3 0.07
Flexion PROM (°) 153.4 169.5 172.0 153.9 160.8 162.6 0.17
Internal rotation (IR) AROM (°) 61.5 73.2 78.2 64.4 75.2 77.8 0.81
IR PROM (°) 65.3 74.8 79.3 65.2 75.4 77.8 0.87
External rotation (ER) AROM (°) 55.7 67.4 73.0 58.6 65.3 71.2 0.54
ER PROM (°) 61.7 70.7 75.1 60.0 66.6 7.4 0.80
Constant Score 42.4 64.0 71.0 50.5 65.4 67.1 0.01*
UCLA Score 14.7 24.4 27.3 15.6 24.8 25.7 0.23

Two-way ANOVA and Cochran’s Q test. AROM: Active range of motion; PROM: Passive range of motion; VAS: Visual analog scale
|

and ligaments—to achieve its wide range of motion, mak-
ing it susceptible to injury due to limited bony stabilization.
Shoulder pain is the most common cause of upper extremity
disorders, with a lifetime prevalence of approximately 70%,
leading to significant functional impairment and loss of
work capacity.[12]

Multiple factors contribute to the etiology of shoulder pain.
Higher rates are observed in individuals performing fre-
quent overhead activities, such as athletes, swimmers, and
weightlifters.[3] Age is a factor in etiology: glenohumeral
instability and rotator cuff tendinitis are more prevalent in
individuals under 40 years of age, while rotator cuff tendini-
tis, adhesive capsulitis, and glenohumeral osteoarthritis are
more common after the age of 40.114!

The most common causes of shoulder pain include subacro-
mial impingement syndrome, rotator cuff tendinopathy, bi-
ceps tendon pathologies, adhesive capsulitis, and acromio-
clavicular joint disorders.!15] In this study, 68.3% of patients
had supraspinatus tendinitis, 20% had adhesive capsulitis,
8.3% had biceps tendinitis, and 3.3% had acromioclavicular
joint degeneration.

The mean age of patients in our study was 53.4 years, with
comparable age distributions in both groups, and age-relat-
ed shoulder pathologies were consistent with the literature.
Female patients predominated (66.7%), which is in accor-
dance with studies on the epidemiology of shoulder pain,

supporting the role of hormonal factors and occupation-
al loading in increasing the risk of shoulder pathology in
women.[2] No significant association was observed between
hand dominance and the side of the symptomatic shoulder,
which is consistent with previous studies reporting incon-
sistent findings regarding the relationship between shoul-
der pain and hand dominance, with several demonstrating
no significant association between symptom side and the
dominant extremity.16]

Conservative approaches are the first-line treatment for
shoulder pain, including steroid injections, exercise, man-
ual therapy, and physical therapy modalities. Given the
paucity of studies directly comparing LLLT and therapeutic
US in shoulder pain, this study was designed to evaluate
and compare the effects of these two modalities on pain,
ROM, and functionality. Both modalities produced clinical-
ly meaningful improvements; therapeutic US demonstrated
statistically significant superiority over LLLT in shoulder
functionality (p=0.01). Treatment efficacy was maintained
at the 3-month follow-up.

A systematic review evaluating the efficacy of LLLT in shoul-
der pain confirmed that conservative treatment remains the
primary approach; however, it emphasized that the level of
evidence for the use of passive treatment modalities inde-
pendently of exercise remains insufficient.['”) In this con-
text, it is noteworthy that more clinically meaningful im-
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provements can be achieved when both modalities are used
in conjunction with active exercise. In the present study,
exercise therapy was administered concurrently to both
groups.

When systematic reviews evaluating the efficacy of LLLT
in shoulder pain are examined, it is evident that LLLT ap-
plied at appropriate doses provides clinically significant
pain relief and that its efficacy increases when combined
with physiotherapy.['?18] The analgesic mechanism of LLLT
is thought to occur through neuronal inhibition, mitochon-
drial activation, suppression of prostaglandin synthesis,
and enhancement of endorphin release.!8! In light of these
mechanisms, the similar degree of pain reduction observed
in both treatment groups in our study is consistent with ex-
pectations.

A 2024 systematic review and meta-analysis on the efficacy
of ultrasound in shoulder pain reported that ultrasound re-
duces shoulder pain.[*®! One study with controversial find-
ings reported that US therapy, when applied as an adjunct
to other physical therapy modalities, provided no signif-
icant additional benefit over placebo; however, it was em-
phasized that, when used alone, it supports tissue healing
through thermal and mechanical effects.[20! We believe that
the application of ultrasound within a multimodal regimen
alongside TENS and hot packs in our study may have con-
tributed to the superior effect of this combination on func-
tionality. The significant functional superiority observed in
US-treated patients at follow-up (third month) compared
with those receiving LLLT may be explained by therapeu-
tic ultrasound’s capacity to more directly affect the capsular
structures of the shoulder joint. The deep tissue heating ef-
fect of US softens collagen fibers, increases capsular flexi-
bility, and facilitates synovial fluid production. These mech-
anisms make important contributions to the restoration of
joint function, particularly in adhesive capsulitis and rota-
tor cuff tendinitis. 2!

A review of the literature revealed that studies directly com-
paring laser and ultrasound in shoulder pain are limited
in number. In a randomized controlled study, LLLT and US
therapy were compared in combination with a home exer-
cise program in patients with subacromial impingement
syndrome; both modalities yielded effective outcomes re-
garding pain and functionality, but no statistically signifi-
cant difference was detected between the groups.[?! In an-
other study involving patients diagnosed with rotator cuff
tendinopathy, similar findings were reported; both the LLLT

and US groups demonstrated marked improvement in pain,
function, sleep quality, and emotional status following
treatment. )

One of the most important findings of our study is that,
while pain reduction and increased range of motion were
achieved with both modalities, no significant difference was
detected between the groups. This result suggests that the
analgesic and kinetic efficacy of LLLT and US in shoulder
pain are comparable. Similarly, in a randomized controlled
study conducted by Sen et al.[2] in patients with subacro-
mial impingement syndrome, no significant difference was
found between the LLLT and US groups in terms of VAS and
ROM values, and both treatments were reported to yield ef-
fective outcomes when combined with home exercise.

The mean symptom duration of 8.6 months in our study in-
dicates that the patient population had characteristics of
chronic shoulder pain. Based on these findings, both LLLT
and therapeutic US can be considered effective interventions
for chronic shoulder pain and dysfunction. Current evidence
indicates that exercise-based physical therapy approaches
have positive effects on pain and function in chronic shoul-
der pain; combined therapies have been shown to be more
effective, while passive modalities alone offer limited ben-
efit.[22] The results of this study further demonstrate that
LLLT or US can be added to the existing treatment regimen
in shoulder pain management.

Strengths of this study include its randomized, prospec-
tive, single-blind design and the simultaneous use of two
validated functional scoring systems. Limitations include
a relatively small sample size, the delivery of exercise as a
home program rather than a supervised protocol, and the
evaluation of treatment efficacy across a heterogeneous
group of shoulder pathologies. Future research is recom-
mended with larger sample sizes, active exercise control
groups, and investigation of more specific shoulder pathol-
ogy subgroups.

Conclusion

This study demonstrated that both low-level laser therapy
and therapeutic ultrasound are effective in reducing pain
and improving the range of motion in patients with shoul-
der pain. Therapeutic ultrasound showed superior efficacy
over laser therapy in restoring shoulder functionality.

These findings indicate that therapeutic ultrasound can be
used as a reliable and effective alternative to laser therapy
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in the conservative management of shoulder pain. In par-
ticular, ultrasound therapy represents a viable option when
laser therapy is contraindicated or when cost constraints are
a consideration in clinical settings.
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