
Abstract
Low level laser therapy (LLLT) is one of the emerging
treatment options for supraspinatus tendinopathy. Focus
is on the effectiveness of LLLT in patients with partial tear
of supraspinatus tendon. Two patients had three
assessments; at baseline, six weeks and three months
after the treatment. Tendon thickness, tendon tear, range
of motion, manual muscle strength, quality of life,
disability of shoulder, arm and hand were measured using
errmusculoskeletal ultrasound, goniometer, Oxford
classification of muscle testing, QOL-EQ-5D-3L. Patients
received LLLT on a treatment dose of 840nm wavelength,
200mW probe and 30 seconds on each point. Therapy
was started with energy dose as recommended by world
association of laser therapy. Energy dose was reduced by
30% when inflammation came under control. Along with
laser, general exercise instructions, Range of motion
exercise plan, sham ultrasound for three minutes and cold
packs for 15 minutes were applied to the patients three
days weekly for three months. Both patients had
improved pain, tear thickness, range of motion and
functional ability of shoulder joint. Case report suggests
high quality randomized controlled trial to find
effectiveness of laser either as separate or an adjunct
treatment for partial tears of supraspinatus tendon.

Keywords: Low level laser therapy, Range of motion
exercise, Supraspinatus tendinopathy.

Introduction
Restricted and painful movements at shoulder joint are
relatively a common disorder in adults.1 Shoulder joint
also known as glenohumeral joint is surrounded by a
group of muscles called rotator cuff which are affected in
chronic shoulder conditions.2 Major pathological
conditions affecting the rotator cuff are tendinopathy,
subacromial impingement syndrome, partial or complete
tears of the tendon, and acute or chronic bursitis.3 The
patho-mechanics of rotator cuff in tendinopathies are the
weakness of the kinetic chain leading to scapular

dyskinesia and postural mal-alignment i. e. upper cross
syndrome, reduced subacromia.4 In a study on
supraspinatus tendon among old age group, microscopic
analysis revealed the change in its structure which mostly
comprises of a protein i.e. collagen.5 Normally, the type I
collagen makes 95% of it, with the remaining part made
of collagen type II and III. In older people and subjects
suffering from tendinitis, collagen type I is replaced by
collagen type III, thereby reducing the elasticity.6

Many options from conservative to invasive are available
in the treatment of supraspinatus tear. All conservative
approaches should be tried before surgery. Low level
laser therapy (LLLT), used for sports injuries is one of the
conservative treatments developed in 1960. Extensive
research started from 1980, for different tendons of the
body especially superficial rather than deep.7
Physiological effects seen by LLLT include increased
formation of blood vessels, increased adenosine
triphosphate production, increased collagen synthesis
and removal of inflammatory mediators from the site of
injury.8

No study has been conducted so far, at least to the best of
our knowledge, to see the physical change of the partial
tear of supraspinatus tendon in terms of tendon thickness
and tear width using musculoskeletal ultrasound after
application of LLLT. There is need to conservatively treat
the partial tear of supraspinatus tendon conservatively
before referring the patients for surgery or injection
therapy. This is also important for creating awareness
among physical therapists to use laser as a treatment
strategy for partial tears of supraspinatus tendon.

Case Report
A 73 years old male and 45 years old female with right
dominant hand presented to the University Physical
therapy and rehabilitation clinic Lahore, during February
2016. They were unable to actively lift their shoulder
overhead above 130°(male) and 145°(female) while in
flexion and abduction modes of movement. Empty and
full can test was positive.9 There was no history of trauma.
Tendon thickness and tear were measured on a grey scale
Toshiba Xerio (8-14 MHz), range of motion (ROM) was
recorded on Goniometry, manual muscle strength on
Oxford Scale for Manual Muscle Testing, quality of life by
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QOL-EQ-5D-3L and functional disability by disability of
arm, shoulder and hand (DASH)10 (Table). Musculoskeletal
ultrasound was conducted by a qualified musculoskeletal
ultrasound specialist.

Male subject with height 174 cm and weight 76 kg had
severe left shoulder pain 90/100 on visual analogue scale
(VAS). On musculoskeletal ultrasound, supraspinatus
tendon thickness was 5.80 mm, partial tear thickness was
4.30 mm at the articular surface. Supraspinatus and
deltoid muscle strengths were measured against the
level of gravity. There was history of heart surgery 25
years back but the signs bear no clinical correlation.
Female subject had height 150 cm and weight 73 kg. She
was suffering from hypertension and had right sided
shoulder joint pain 100/100 on VAS. She had a family
history of shoulder pain with her father suffering from it.
Tendon and partial tear thickness was 9.9 mm and 6.8
mm respectively at the articular surface. Strength of
supraspinatus and deltoid muscles were at moderate
resistance.

Patients received laser therapy (OMEGA XP model) on a
treatment dose of 840nm wavelength, 200mW probe,
power density 320 mW/cm2, 19.2 J/cm2, 30 seconds for
each point.1 Laser treatment along with ROM exercise
plan recommended by chartered society of
physiotherapy11 - sham ultrasound for three minutes and
cold packs for 15 minutes were given to the patient three
days weekly for three months. Data was analysed through
SPSS V21.

Both patients showed reduction in the pain and tear
width, improvement in the range of motion and
functional ability by moving the shoulder. Table shows
values of all variables at baseline, three weeks and 12
weeks after the treatment.

Informed consent was taken from the patients before
conducting the study and publication.

Discussion
Low level laser therapy (LLLT) along with exercise is found
to be an effective treatment in old age male and middle
age female with supraspinatus partial tendon tear. In a
study conducted by J. Kukkonen et al in year 2014,12 it was
suggested that at one-year follow-up, operative
treatment is no better than conservative treatment with
regard to non-traumatic supraspinatus tears, and
conservative treatment should be considered as primary
method of treatment for this condition.12 In a systematic
review and meta analysis done by J S Roy et al in year
2015, diagnostic ultrasound was considered as best
option in detecting rotator cuff tear instead of Magnetic
Resonance Imaging (MRI) and Magnetic Resonance
Arthrography (MRA).13 Study also focused on the use of
musculoskeletal ultrasound in diagnosing physical
change and healing effects in the supraspinatus tendon
after low level laser therapy and recommended exercise.

In a study, Ay S et al used low level laser of neodymium-
doped yttrium aluminium garnet for treating non-
radiating low back pain. They found moderate pain
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Table: Values of variables at baseline, 6th week and 12th week after the treatment.

                                                                                                                    Base-line                                                6th week                                           12th week                                             Difference
                                                                                                             M                            F                                M                               F                              M                              F                              M                             F

Physical Change                  Tendon Thick (mm)                     5.8                          9.9                              5.7                              7                             5.6                           7.4                            0.2                          2.5
                                                    Tear width (mm)                        4.3                          6.8                              2.8                              0                             2.7                             0                             1.6                          6.8
Pain                                                         VAS                                     90                          100                              60                              20                             10                              0                              80                          100
ROM
(Deg.)                                                  Flexion                                 120                        145                             130                           170                          150                          171                           30                           26
                                                           Extension                                35                           20                               40                              40                             40                             38                             05                           18
                                                          Abduction                               90                          140                             115                           155                          145                          155                           55                           15
                                                         Ext rotation                             50                           85                               56                              85                             60                             86                             10                             1
                                                         Int. rotation                             48                           45                               68                              75                             70                             76                             22                           31
Strength (MM*)                           Supraspin.                                3                             4                                  4                                5                               4                               5                                                                  
                                                             Deltoid                                   3                             4                                  4                                5                               4                               5                                                                  
                                                               DASH                                  57.2                       42.5                            31.1                          13.3                         14.5                         10.2                         42.7                        32.3
QOL**                                                Mobility                                  1                             2                                  1                                1                               1                               1                                                                  
                                                             Selfcare                                   2                             2                                  1                                1                               1                               1                                                                  
                                                             Activity                                   2                             2                                  1                                2                               1                               1                                                                  
                                                                Pain                                      3                             3                                  2                                2                               1                               1                                                                  
                                                             Anxiety                                   2                             2                                  1                                1                               1                               1                                                                  

M; male, F; female, ROM; shoulder range of motion measured by goniometer, *Oxford Scale of Manual Muscle Testing (MMT) measuring strength representing 5= Normal   4= Moderate   3=Against gravity
2=Gravity eliminated   1=Trace 0=No contraction, DASH value 0 represents no disability to 100 greatest disability, **QOL, Quality of life 1= no problem, 2= some problem, 3= extreme problem.



reduction and functional improvement for 30 days but
the effect was not long lasting and decreased with
passage of time.14 Their results were consistent with the
present study which emphasizes effectiveness of LLLT on
partial supraspinatus tear but have long duration effects
for three months.   

Tumilty et al. conducted a study on 25 subjects using low
level laser irradiation for the treatment of tendinopathy.
Twelve subjects gave positive results when pain and
inflammation were the variables but 13 subjects had no
improvement in pain.7 They gave conflicting results
which may be due to different types of tendinopathy,
regional variations, small sample size, age or using
different laser parameters and thus leading to
discrepancy between the results. 

Another systematic review and meta-analysis gave
consistent results indicating the effectiveness of low level
laser therapy for shoulder tendinopathy. They stated that
low level laser therapy has better effect on tendinopathy
even used alone but moderate to high effects in case of
combined approach used in conventional physiotherapy
treatment.15 All studies included in this meta-analysis did
not use the musculoskeletal ultrasound to find any
physical change within the tendon.

Conclusion
Low level laser therapy (LLLT) remained effective in
patients with partial tear of supraspinatus tendon. The
most important aspect of this study is to highlight the role
of LLLT in physical change of tendon along with reduction
in pain and improvement in shoulder joint's range of
motions, muscle strength, and quality of life. Limitation of
the study includes low quality evidence, as cases were not
compared with any placebo. 
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nor submitted for publication elsewhere.
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