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Photobiomodulation and eccentric exercise for Achilles tendinopathy: a
randomized controlled trial.
Tumilty S, Mani R, Baxter GD
Centre for Health, Activity & Rehabilitation Research, University of Otago, Dunedin, New Zealand.
steve.tumilty@otago.ac.nz. Centre for Health, Activity & Rehabilitation Research, University of Otago,
Dunedin, New Zealand. Centre for Health, Activity & Rehabilitation Research, University of Otago,
Dunedin, New Zealand.
BACKGROUND: The common regime of eccentric exercise in use for Achilles tendinopathy is somewhat
arduous and compliance issues can arise. This is the first study to investigate the effectiveness of a regime
of fewer exercise sessions combined with photobiomodulation for the treatment of Achilles tendinopathy.
METHODS: A double blind randomized controlled trial and intention-to-treat analysis were performed.
Eighty participants, 18-65 years with Achilles tendinopathy and symptoms for longer than 3 months, were
included in the trial. Participants randomized into one of four groups; 1 (Placebo + Ex Regime 1) or 2
(Laser + Ex Regime 1) or 3 (Placebo + Ex Regime 2) or 4 (Laser + Ex Regime 2). The primary outcome
measure was the Victorian Institute of Sports Assessment-Achilles (VISA-A) questionnaire. Outcomes
were collected at baseline, week 4 and week 12. RESULTS: Sixteen participants were lost to follow-up at
12 weeks, 4 of which due to adverse reactions. As per intention to treat, missing data were imputed, 80
participants were included in the final analysis. For VISA-A at 12 weeks, group 4 achieved significant
gains over the other 3 groups: group 1 (18.5 [9.1, 27.9]), group 2 (10.4 [1.5, 19.2]), group 3 (11.3 [3.0,
19.6]). There was a moderate effect size in favour of exercise twice per week (7.2 [-1.8, 16.2], ES .7).
CONCLUSIONS: Twice-daily exercise sessions are not necessary as equivalent results can be obtained
with two exercise sessions per week. The addition of photobiomodulation as adjunct to exercise can
bring added benefit.
Lasers Med Sci 2016 Jan 31(1) 127-35
http://www.ncbi.nlm.nih.gov/pubmed/?term=26610637

Effects of low-intensity non-coherent light therapy on the inflammatory
process in the calcaneal tendon of ovariectomized rats.
Helrigle C, de Carvalho PD, Casalechi HL, Leal-Junior EC, Fernandes GH, Helrigel PA, Rabelo RL, de
Oliveira Aleixo-Junior I, Aimbire F, Albertini R
Post-graduation Program in Biophotonics Applied to Health Sciences, Universidade Nove de Julho,
UNINOVE, Sao Paulo, SP, Brazil. Post-graduation Program in Biophotonics Applied to Health Sciences,
Universidade Nove de Julho, UNINOVE, Sao Paulo, SP, Brazil. ptpaulo@terra.com.br. Post-graduation
Program in Rehabilitation Sciences, Universidade Nove de Julho, UNINOVE, Rua Vergueiro, 235, 01504
-001, Sao Paulo, SP, Brazil. ptpaulo@terra.com.br. Post-graduation Program in Rehabilitation Sciences,
Universidade Nove de Julho, UNINOVE, Rua Vergueiro, 235, 01504-001, Sao Paulo, SP, Brazil. Postgraduation Program in Biophotonics Applied to Health Sciences, Universidade Nove de Julho,
UNINOVE, Sao Paulo, SP, Brazil. Post-graduation Program in Rehabilitation Sciences, Universidade
Nove de Julho, UNINOVE, Rua Vergueiro, 235, 01504-001, Sao Paulo, SP, Brazil. Post-graduation
Program in Biophotonics Applied to Health Sciences, Universidade Nove de Julho, UNINOVE, Sao
Paulo, SP, Brazil. Medical Veterinary Department, Federal University of Goias-UFG, Jatai, GO, Brazil.
Medical Veterinary Department, Federal University of Goias-UFG, Jatai, GO, Brazil. Post-graduation
Program in Rehabilitation Sciences, Universidade Nove de Julho, UNINOVE, Rua Vergueiro, 235, 01504
-001, Sao Paulo, SP, Brazil. Institute of Science and Technology - ICT, Federal University of Sao PauloUnifesp, Sao Jose dos Campos, SP, Brazil. Post-graduation Program in Biophotonics Applied to Health
Sciences, Universidade Nove de Julho, UNINOVE, Sao Paulo, SP, Brazil. Post-graduation Program in
Rehabilitation Sciences, Universidade Nove de Julho, UNINOVE, Rua Vergueiro, 235, 01504-001, Sao
Paulo, SP, Brazil.
The aim of this experimental study was to investigate the effects of low-intensity light-emitting diode
(LED) phototherapy on the inflammatory process in the calcaneal tendon of ovariectomized rats (OVX)
through the involvement of the inflammatory mediators interleukin (IL)-6, IL-10, and tumor necrosis
factor-alpha (TNF-alpha). Thirty-five female Wistar rats were divided into 4 groups: 3 groups of OVX rats
totaling 30 rats (untreated OVX rats [OVX injury group], treated OVX rats [OVX LED group], and control
OVX rats; subgroups existed based on the sampling times, which were 3, 7, and 14 days) and 1 group of
non-OVX rats (not OVX; n = 5). Tendon injury was induced by trauma using a 208-g mass placed at 20
cm from the right tendon of each animal with energy of 0.70 J. The animals were treated 12 h after
tendonitis with LED therapy and every 48 h thereafter until euthanasia (at 3, 7, or 14 days). The tendons
were dissected and stored in liquid nitrogen at -196 degrees C, thawed only at the time of
immunoenzymatic testing (ELISA). Groups treated with LED showed a decrease in the number of proinflammatory cells, IL-6, and TNF-alpha (p <0.05), and an increase in IL-10 (p < 0.05) when compared to
the not OVX group (p < 0.05). It was concluded that low-intensity LED treatment using the parameters
and wavelength of 945 nm in the time periods studied reduced the release of IL-6 and TNF-alpha and
increased the release of IL-10, thereby improving the inflammatory response in OVX rats.
Lasers Med Sci 2015 Oct 27
http://www.ncbi.nlm.nih.gov/pubmed/?term=26507001

Two-year follow-up of low-level laser therapy for elderly with painful
adhesive capsulitis of the shoulder.
Ip D, Fu NY
Asia Medical Pain Centre, Mong Kok, Hong Kong, People's Republic of China. Asia Medical Pain Centre,
Mong Kok, Hong Kong, People's Republic of China.
INTRODUCTION: This paper reports on the medium-term mean 2-year prospective follow-up of a
patient cohort of 35 unselected elderly patients with mean age of 65 years who visited our tertiary referral
pain center for painful adhesive capsulitis of the shoulder managed with low-level laser therapy (LLLT).
MATERIALS AND METHODS: All patients in this prospective cohort study had documentation of the
diagnosis by contrast-enhanced magnetic resonance imaging before study entry and all had failed to
respond to a combination of conventional physical therapy and nonsteroidal anti-inflammatory
medications for not fewer than 4 weeks. LLLT, at a wavelength of 810 nm emitted from a GaAIAs
semiconductor laser device with 5.4 J per point and a power density of 20 mW/cm(2), was employed to
irradiate six predetermined anatomic points and two acupuncture points. The treatment regimen
consisted of three sessions of treatment per week for 8 consecutive weeks. Each treatment session lasted
180 seconds. Serial clinical assessment was undertaken using the Constant-Murley shoulder score.
RESULTS: A total of 50 painful shoulder joints were treated, as a number of elderly presented with
bilateral symptoms. All but four painful shoulders showed significant improvement in Constant-Murley
shoulder score at the end of 8-weeks' LLLT treatment and, surprisingly, the improvement was found
maintained at follow-up assessments at 1 year and 2 years. CONCLUSION: We conclude that LLLT is a
viable option in the conservative treatment of shoulder pain arising from adhesive capsulitis of the
shoulder in the elderly, with a positive clinical result of more than 90% and with clinical efficacy both in
the short-term and the medium-term.
J Pain Res 2015 8 247-52
http://www.ncbi.nlm.nih.gov/pubmed/?term=26045677

Evaluation of low-level laser therapy, platelet-rich plasma, and their
combination on the healing of Achilles tendon in rabbits.
Allahverdi A, Sharifi D, Takhtfooladi MA, Hesaraki S, Khansari M, Dorbeh SS
Young Researchers and Elites Club, Science and Research Branch, Islamic Azad University, Tehran, Iran,
dr.aminallahverdi@yahoo.com.
Tendon repair is still one of the challenges for rehabilitation. Various treatments for tendon injuries have
been used in recent decade. This study was established to investigate the effects of low-level laser
therapy (LLLT), platelet-rich plasma (PRP) treatment alone, and using combined method on the healing of
Achilles tendon in rabbits. Seventy-two healthy mature male white New Zealand rabbits were divided
randomly into four groups of 18 animals each: control: partial tenotomy with no treatment, only 1 mL
normal saline was injected on days 1, 8, and 15 at the site of splitting; PRP: partial tenotomy with PRP
treatment on days 1, 8, and 15 at the site of splitting; LLLT: partial tenotomy with LLLT (K30 hand-held
probe, AZOR, Technica, Russia, 650 nm, 30 mW, surface area = 1 cm(2), 60 S/cm(2), energy density =
1.8 J/cm(2)) for 15 consecutive days; LLLT + PRP: partial tenotomy with LLLT + PRP. At the end of trial,
the rabbits were euthanatized and tendon specimens were harvested and were submitted for
histopathological evaluation, hydroxyproline levels, and biomechanical measurement. The Tukey post
hoc test was performed. The results for these parameters showed that PRP or LLLT alone has significant
advantages over untreated animals (P < 0.05). Furthermore, it was found that the combined treatment
with PRP and LLLT is even more efficient. There was no significant difference (P > 0.05) between the two
groups of LLLT and PRP. However, the treatments combining PRP and LLLT showed significant results in
comparison of PRP or LLLT alone (P < 0.05). Our results demonstrate that the healing time of injured
tendon decreases by using the two therapies combined.
Lasers Med Sci 2015 May 30(4) 1305-13
http://www.ncbi.nlm.nih.gov/pubmed/?term=25759233

Effect of MLS((R)) laser therapy with different dose regimes for the
treatment of experimentally induced tendinopathy in sheep: pilot study.
Iacopetti I, Perazzi A, Maniero V, Martinello T, Patruno M, Glazar M, Busetto R
1 Department of Animal Medicine, Production and Health, University of Padua , Padua, Italy .
OBJECTIVE: The aim of this preliminary study was to investigate the effect of Multiwave Locked System
(MLS((R))), a particular model of low-level laser, in the acute phase of collagenase-induced tendon
lesions in six adult sheep randomly assigned to two groups. BACKGROUND DATA: Tendon injuries are
common among human athletes and in sport horses, require a long recovery time, and have a high risk of
relapse. Many traditional treatments are not able to repair the injured tendon tissue correctly. In recent
years, the use of low-level laser therapy (LLLT) produced interesting results in inflammatory modulation
in different musculoskeletal disorders. METHODS: Group 1 received 10 treatments of MLS laser therapy
at a fluence of 5 J/cm(2) on the left hindlimb. Group 2 received 10 treatments of MLS laser therapy at a
fluence of 2.5 J/cm(2) on the left hindlimb. In every subject in both groups, the right hindlimb was
considered as the control leg. RESULTS: Clinical follow-up and ultrasonography examinations were
performed during the postoperative period, and histological examinations were performed at day 30 after
the first application of laser therapy. In particular, results from histological examinations indicate that
both treatments induced a statistically significant cell number decrease, although only in the second
group did the values return to normal. Moreover, the MLS laser therapy dose of 2.5 J/cm(2) (group 2)
caused a significant decrease of vessel area. CONCLUSIONS: In this study, clinical and histological
evaluation demonstrated that a therapeutic dose <5 J/cm(2) furnished an anti-inflammatory effect, and
induced a decrease of fibroblasts and vessel area. Overall, our results suggest that MLS laser therapy was
effective in improving collagen fiber organization in the deep digital flexor tendon.
Photomed Laser Surg 2015 Mar 33(3) 154-63
http://www.ncbi.nlm.nih.gov/pubmed/?term=25751667

The Effects of LLLT on Pain Associated With Tendinopathy: A Critically
Appraised Topic.
Doyle AT, Lauber C, Sabine K
Indiana Wesleyan University, Marion, IN.
Tendinopathies plague many active individuals, causing pain and reducing sport activity by decreasing
ROM and strength. Tendinopathy refers specifically to disease of the tendon.2 Tendinopathy may be
characterized by three degrees of severity; with pain being involved in all degrees. Tendinopathy was
chosen for this clinical appraisal topic (CAT) in order to focus on one specific type of musculoskeletal
injury. Tendinopathies are clinically relevant to the athletic trainer and sports medicine rehabilitation
expert. The potential benefits of managing pain associated with tendinopathy has been investigated using
LLLT and is still somewhat inconclusive. Further exploration; however, into the clinical effectiveness of
using LLLT is warranted. Cellular respiration and metabolism is thought to be increased by LLLT; acting
on the mitochondrial cytochromes. The effects LLLT may have on cellular activity could increase blood
flow, and in return reduce the pain spasm cycle; resulting in an appropriate healing environment for the
tendon. The purpose of this CAT is to identify the clinical effectiveness of LLLT on pain associated with
tendinopathy and to identify the parameters utilized to achieve any statistically significant and clinically
effective pain outcomes. Understanding the clinical effectiveness of studies may provide necessary
information that could change a clinician's clinical practice. Extensive investigation of the study
confidence interval and point estimate are necessary to determine clinical effectiveness. Confidence
intervals that do not overlap between treatment group and placebo show the greatest potential for clinical
effectiveness.
J Sport Rehabil 2015 Jan 5
http://www.ncbi.nlm.nih.gov/pubmed/?term=25559198

The Efficacy of Low-Level Laser Therapy for Shoulder Tendinopathy: A
Systematic Review and Meta-Analysis of Randomized Controlled Trials.
Haslerud S, Magnussen LH, Joensen J, Lopes-Martins RA, Bjordal JM
Centre for Evidence Based Practice, Faculty of Health and Social Sciences, NorPhyPain Research Group,
Bergen University College, Bergen, Norway; Department of Global Public Health and Primary Care,
Physiotherapy Research Group, University of Bergen, Bergen, Norway.
BACKGROUND AND PURPOSE: Low-level laser therapy (LLLT) is proposed as a treatment for
tendinopathies. This is the first systematic review focusing solely on LLLT treatment effects in shoulder
tendinopathy. METHODS: A systematic review with meta-analysis and primary outcome measures pain
relief on 100-mm visual analogue scale (VAS) and relative risk for global improvement. Two independent
assessors rated the included studies according to the PEDro scale. Intervention quality assessments were
performed of LLLT dosage and treatment procedures according to World Association for Laser Therapy
guidelines. The included trials were sub-grouped by intervention quality and use of other physiotherapy
interventions. RESULTS: Seventeen randomized controlled trials (RCTs) met the inclusion criteria, and 13
RCTs were of high and 4 RCTs of moderate methodological quality. Significant and clinically important
pain relief was found with weighted mean differences (WMD) over placebo, for LLLT as monotherapy at
20.41 mm (95% CI: 12.38 to 28.44) and as adjunct to exercise therapy at 16.00 mm (95% CI: 11.88 to
20.12). The WMD when LLLT was used in a multimodal physiotherapy treatment regime reached
statistical significance over placebo at 12.80 (95% CI: 1.67-23.94) mm pain reduction on VAS. Relative
risks for global improvement were statistically significant at 1.96 (95% CI: 1.25-3.08) and 1.51 (95% CI:
1.12-2.03), for laser as monotherapy or adjunctive in a physiotherapy regime, respectively. Secondary
outcome measures of shoulder function were only significantly in favour of LLLT when used as
monotherapy. Trials performed with inadequate laser doses were ineffective across all outcome
measures. CONCLUSION: This review shows that optimal LLLT can offer clinically relevant pain relief
and initiate a more rapid course of improvement, both alone and in combination with physiotherapy
interventions. Our findings challenge the conclusions in previous multimodal shoulder reviews of
physiotherapy and their lack of intervention quality assessments. Copyright (c) 2014 John Wiley & Sons,
Ltd.
Physiother Res Int 2014 Dec 2
http://www.ncbi.nlm.nih.gov/pubmed/?term=25450903

Effectiveness of Passive Physical Modalities for Shoulder Pain: A
Systematic Review by the Ontario Protocol for Traffic Injury Management
Collaboration.
Yu H, Cote P, Shearer HM, Wong JJ, Sutton DA, Randhawa KA, Varatharajan S, Southerst D, Mior SA,
Ameis A, Stupar M, Nordin M, van der Velde GM, Carroll L, Jacobs CL, Taylor-Vaisey AL, Abdulla S,
Shergill Y
H. Yu, MBBS, MSc, UOIT-CMCC Centre for the Study of Disability Prevention and Rehabilitation,
University of Ontario Institute of Technology (UOIT) and Canadian Memorial Chiropractic College
(CMCC), 6100 Leslie St, Toronto, Ontario, Canada, M2H 3 J1. P. Cote, PhD, UOIT-CMCC Centre for the
Study of Disability Prevention and Rehabilitation, UOIT and CMCC. H.M. Shearer, DC, MSc, FCCS(C),
UOIT-CMCC Centre for the Study of Disability Prevention and Rehabilitation, UOIT and CMCC. J.J.
Wong, BSc, DC, FCCS(C), UOIT-CMCC Centre for the Study of Disability Prevention and Rehabilitation,
UOIT and CMCC. D.A. Sutton, MEd, MSc, UOIT-CMCC Centre for the Study of Disability Prevention and
Rehabilitation, UOIT and CMCC. K.A. Randhawa, MPH, UOIT-CMCC Centre for the Study of Disability
Prevention and Rehabilitation, UOIT and CMCC. S. Varatharajan, MSc, UOIT-CMCC Centre for the
Study of Disability Prevention and Rehabilitation, UOIT and CMCC. D. Southerst, BScH, DC, FCCS(C),
UOIT-CMCC Centre for the Study of Disability Prevention and Rehabilitation, UOIT and CMCC. S.A.
Mior, DC, PhD, Division of Graduate Education and Research, CMCC. A. Ameis, MD, FRCPC, DESS,
DABPM&R, University of Montreal, Quebec, Canada. M. Stupar, DC, PhD, UOIT-CMCC Centre for the
Study of Disability Prevention and Rehabilitation, UOIT and CMCC. M. Nordin, DrMedSci, Department
of Orthopedic Surgery, New York University, New York, New York. G.M. van der Velde, DC, PhD,
Toronto Health Economics and Technology Assessment (THETA) Collaborative, University of Toronto,
Toronto, Ontario, Canada, and Institute for Work and Health, Toronto, Ontario, Canada. L. Carroll, PhD,
School of Public Health, University of Alberta, Alberta, Canada. C.L. Jacobs, BFA, DC, MSc, FCCS(C),
UOIT-CMCC Centre for the Study of Disability Prevention and Rehabilitation, UOIT and CMCC. A.L.
Taylor-Vaisey, MLS, UOIT-CMCC Centre for the Study of Disability Prevention and Rehabilitation, UOIT
and CMCC. S. Abdulla, BA, MSc, DC, Department of Graduate Studies, CMCC. Y. Shergill, BSc, DC,
Department of Graduate Studies, CMCC, and Department of Anesthesia, the Ottawa Hospital, Ottawa,
Canada.
BACKGROUND: Shoulder pain is a common musculoskeletal condition in the general population.
Passive physical modalities are commonly used to treat shoulder pain. However, previous systematic
reviews report conflicting results. PURPOSE: To evaluate the effectiveness of passive physical modalities
for the management of soft tissue injuries of the shoulder. DATA SOURCES: MEDLINE, EMBASE,
CINAHL, PsycINFO, and the Cochrane Central Register of Controlled Trials from January 1st, 1990 to
April 18th, 2013. STUDY SELECTION: Randomized controlled trials (RCTs), cohort and case-control
studies were eligible. Random pairs of independent reviewers screened 1470 of 1760 retrieved articles
after removing 290 duplicates. Twenty-two articles were eligible for critical appraisal. We critically
appraised the eligible studies using the Scottish Intercollegiate Guidelines Network criteria. Of those, 11
studies had a low risk of bias. DATA EXTRACTION: The lead author extracted data from low risk of bias
studies and built evidence tables. A second reviewer independently checked the extracted data. DATA
SYNTHESIS: We synthesized the findings of low risk of bias studies according to principles of best
evidence synthesis. We found that pre-tensioned tape, ultrasound and interferential current are not
effective to manage shoulder pain. However, diathermy and corticosteroid injections lead to similar
outcomes. Low-level laser therapy provides short-term pain reduction for subacromial impingement
syndrome. Extracorporeal shock-wave therapy is not effective for subacromial impingement syndrome
but it provides benefits for persistent shoulder calcific tendonitis. LIMITATIONS: Non-English studies

The low level laser therapy (LLLT) operating in 660 nm reduce gene
expression of inflammatory mediators in the experimental model of
collagenase-induced rat tendinitis.
Torres-Silva R, Lopes-Martins RA, Bjordal JM, Frigo L, Rahouadj R, Arnold G, Leal-Junior EC, Magdalou J,
Pallotta R, Marcos RL
Postgraduate Program in Biophotonics Applied to Health Sciences, Nove de Julho University, Sao Paulo,
01504-001, Brazil.
Tendinopathy is a common disease with a variety of treatments and therapies. Laser therapy appears as
an alternative treatment. Here, we investigate the effects of laser irradiation in an experimental model of
tendinitis induced by collagenase injection on rats' Achilles tendon, verifying its action in important
inflammatory markers. Male Wistar rats were used and divided into five groups: control saline (C), nontreated tendinitis (NT) and tendinitis treated with sodium diclofenac (D) or laser (1 J) and (3 J). The
tendinitis was induced by collagenase (100 mug/tendon) on the Achilles tendon, which was removed for
further analyses. The gene expression for COX-2; TNF-alpha; IL-6; and IL-10 (RT-PCR) was measured.
The laser irradiation (660 nm, 100 mW, 3 J) used in the treatment of the tendinitis induced by
collagenase in Achilles tendon in rats was effective in the reduction of important pro-inflammatory
markers such as IL-6 and TNF-alpha, becoming a promising tool for the treatment of tendon diseases.
Lasers Med Sci 2014 Nov 8
http://www.ncbi.nlm.nih.gov/pubmed/?term=25380666

Electrotherapy modalities for adhesive capsulitis (frozen shoulder).
Page MJ, Green S, Kramer S, Johnston RV, McBain B, Buchbinder R
School of Public Health & Preventive Medicine, Monash University, The Alfred Centre, 99 Commercial
Road, Melbourne, Victoria, Australia, 3004.
BACKGROUND: Adhesive capsulitis (also termed frozen shoulder) is a common condition characterised
by spontaneous onset of pain, progressive restriction of movement of the shoulder and disability that
restricts activities of daily living, work and leisure. Electrotherapy modalities, which aim to reduce pain
and improve function via an increase in energy (electrical, sound, light, thermal) into the body, are often
delivered as components of a physical therapy intervention. This review is one in a series of reviews
which form an update of the Cochrane review 'Physiotherapy interventions for shoulder pain'.
OBJECTIVES: To synthesise the available evidence regarding the benefits and harms of electrotherapy
modalities, delivered alone or in combination with other interventions, for the treatment of adhesive
capsulitis. SEARCH METHODS: We searched CENTRAL, MEDLINE, EMBASE, CINAHL Plus and the
ClinicalTrials.gov and World Health Organization (WHO) International Clinical Trials Registry Platform
(ICTRP) clinical trials registries up to May 2014, unrestricted by language, and reviewed the reference
lists of review articles and retrieved trials to identify any other potentially relevant trials. SELECTION
CRITERIA: We included randomised controlled trials (RCTs) and controlled clinical trials using a quasirandomised method of allocation that included adults with adhesive capsulitis and compared any
electrotherapy modality to placebo, no treatment, a different electrotherapy modality, or any other
intervention. The two main questions of the review focused on whether electrotherapy modalities are
effective compared to placebo or no treatment, or if they are an effective adjunct to manual therapy or
exercise (or both). The main outcomes of interest were participant-reported pain relief of 30% or greater,
overall pain, function, global assessment of treatment success, active shoulder abduction, quality of life,
and the number of participants experiencing any adverse event. DATA COLLECTION AND ANALYSIS:
Two review authors independently selected trials for inclusion, extracted the data, performed a risk of
bias assessment, and assessed the quality of the body of evidence for the main outcomes using the
GRADE approach. MAIN RESULTS: Nineteen trials (1249 participants) were included in the review. Four
trials reported using an adequate method of allocation concealment and six trials blinded participants
and personnel. Only two electrotherapy modalities (low-level laser therapy (LLLT) and pulsed
electromagnetic field therapy (PEMF)) have been compared to placebo. No trial has compared an
electrotherapy modality plus manual therapy and exercise to manual therapy and exercise alone. The
two main questions of the review were investigated in nine trials.Low quality evidence from one trial (40
participants) indicated that LLLT for six days may result in improvement at six days. Eighty per cent
(16/20) of participants reported treatment success with LLLT compared with 10% (2/20) of participants
receiving placebo (risk ratio (RR) 8.00, 95% confidence interval (CI) 2.11 to 30.34; absolute risk
difference 70%, 95% CI 48% to 92%). No participants in either group reported adverse events.We were
uncertain whether PEMF for two weeks improved pain or function more than placebo at two weeks
because of the very low quality evidence from one trial (32 participants). Seventy-five per cent (15/20) of
participants reported pain relief of 30% or more with PEMF compared with 0% (0/12) of participants
receiving placebo (RR 19.19, 95% CI 1.25 to 294.21; absolute risk difference 75%, 95% CI 53% to
97%). Fifty-five per cent (11/20) of participants reported total recovery of joint function with PEMF
compared with 0% (0/12) of participants receiving placebo (RR 14.24, 95% CI 0.91 to 221.75; absolute
risk difference 55%, 95% CI 31 to 79).Moderate quality evidence from one trial (63 participants)
indicated that LLLT plus exercise for eight weeks probably results in greater improvement when measured
at the fourth week of treatment, but a similar number of adverse events, compared with placebo plus
exercise. The mean pain score at four weeks was 51 points with placebo plus exercise, while with LLLT

Effect of phototherapy with light-emitting diodes (890 nm) on tendon
repair: an experimental model in sheep.
de Mattos LH, Alvarez LE, Yamada AL, Hussni CA, Rodrigues CA, Watanabe MJ, Alves AL
Department of Surgery and Anaesthesiology of Large Animals, Faculty of Veterinary Medicine and
Animal Science, UNESP - Univ Estadual Paulista, Distritic of Rubiao Junior, s/n, 18618-970, Botucatu,
Sao Paulo, Brazil.
The effect of phototherapy with 890-nm light-emitting diodes (LEDs) on the healing of experimentally
induced tendinitis in sheep was evaluated in this study. Partial tenotomies measuring 0.2 cm wide x 0.5
cm long were performed on the second third of the superficial digital flexor tendons of 10 healthy sheep.
The animals were divided into two groups: "treated" (TG), treated with LEDs at the aforementioned
wavelength, and "control" (CG), a control group treated with a placebo. Kinesiotherapy, which consisted
of 5-min walks on grassy ground, was performed on both groups. B-mode and power Doppler
ultrasonographies (US) were performed to evaluate the tendon healing process during the first 14 days
after surgery and on the 21st and 28th postoperative days. Biopsies were performed on day 28 for the
histopathological assessment of neovascularisation and the pattern of the tendon fibres. The absence of
lameness and a significant improvement (p < 0.05) in the sensitivity to pain during palpation were
observed in the treated group. Furthermore, a significant reduction in oedema and an increased number
of vessels (p < 0.05) were observed in this group with the B-mode and power Doppler US, respectively.
No significant difference in the evolution of the lesion was found. There was a histological difference (p <
0.05) in neovascularisation in the treated group. Phototherapy with 890-nm light-emitting diodes
decreases the inflammatory process.
Lasers Med Sci 2014 Aug 23
http://www.ncbi.nlm.nih.gov/pubmed/?term=25150020

Low-level laser therapy in IL-1beta, COX-2, and PGE2 modulation in
partially injured Achilles tendon.
de Jesus JF, Spadacci-Morena DD, Dos Anjos Rabelo ND, Pinfildi CE, Fukuda TY, Plapler H
Interdisciplinary Surgical Science Program, Universidade Federal de Sao Paulo-UNIFESP, Sao Paulo, SP,
04021-001, Brazil, juliofernandes85@gmail.com.
This study evaluated IL-1beta, COX-2, and PGE2 modulation in partially injured Achilles tendons treated
with low-level laser therapy (LLLT). Sixty-five male Wistar rats were used. Sixty were submitted to a direct
injury on Achilles tendon and then distributed into six groups: LASER 1 (a single LLLT application), LASER
3 (three LLLT applications), and LASER 7 (seven LLLT applications) and Sham 1, 3, and 7 (the same injury
but LLLT applications were simulated). The five remaining animals were allocated at control group (no
procedure performed). LLLT (780 nm) was applied with 70 mW of mean power and 17.5 J/cm2 of
fluency for 10 s, once a day. The tendons were surgically removed and assessed immunohistochemically
for IL-1beta, COX-2, and PGE2. In comparisons with control (IL-1beta: 100.5 +/- 92.5 / COX-2: 180.1 +/97.1 / PGE2: 187.8 +/- 128.8) IL-1beta exhibited (mean +/- SD) near-normal level (p > 0.05) at LASER 3
(142.0 +/- 162.4). COX-2 and PGE2 exhibited near-normal levels (p > 0.05) at LASER 3 (COX-2: 176.9
+/- 75.4 / PGE2: 297.2 +/- 259.6) and LASER 7 (COX-2: 259.2 +/- 190.4 / PGE2: 587.1 +/- 409.7). LLLT
decreased Achilles tendon's inflammatory process.
Lasers Med Sci 2014 Jul 29
http://www.ncbi.nlm.nih.gov/pubmed/?term=25070591

Tendinitis, an open avenue for low-level laser therapy.
Lopes-Martins RA
Laboratorio de Farmacologia e Terapeutica Experimental, Departamento de Farmacologia - ICB,
Universidade de Sao Paulo - USP/SP , Sao Paulo, Brasil .

Photomed Laser Surg 2014 Jul 32(7) 369-70
http://www.ncbi.nlm.nih.gov/pubmed/?term=24992270

Low-Level Laser Therapy on Tissue Repair of Partially Injured Achilles
Tendon in Rats.
de Jesus JF, Spadacci-Morena DD, Rabelo ND, Pinfildi CE, Fukuda TY, Plapler H
1 Interdisciplinary Surgical Science Program, Universidade Federal de Sao Paulo-UNIFESP , Sao Paulo,
Brazil .
Abstract Objective: The aim of this study was to assess the alignment and type of collagen (I and III) in
partially injured Achilles tendons of rats treated with low-level laser therapy (LLLT). Background: Achilles
tendons present high indices of injury and their regeneration process may take a long time. LLLT has
been used to accelerate and enhance injured Achilles tendon repair. Methods: Sixty-five male Wistar rats
were distributed into seven groups: LASER 1, 3, and 7 (the rat's Achilles tendons were partially injured
and submitted to treatment for 1, 3, or 7 days, respectively); a Sham group 1, 3, and 7 for each of LASER
group (same injury, but the LLLT was only simulated), and five remaining animals were allocated to the
control group (no procedures were performed). The 780 nm LLLT was applied once a day, with 70 mW
of mean power, fluence of 17.5 J/cm2 for 10 sec. After the rats were euthanized, the tendons were
surgically removed and assessed by birefringence technique (collagen alignment) and picrosirius red
(collagen I and III). Results: Sham versus LASER analysis did not show differences (p>0.05) for collagen
alignment. The collagen composition (median) was significantly different (p<0.05) for LASER 3 (I: 16.5;
III: 83.5) versus Sham 3 (I: 12.5; III: 87.5) and LASER 7 (I: 20.2; III: 79.8) versus Sham 7 (I: 10.2; III: 89.8).
LASER groups exhibited a higher percentage of type I collagen and a lower percentage of type III
collagen. Conclusions: LLLT stimulated collagen I proliferation, improving the injured Achilles tendons'
healing process.
Photomed Laser Surg 2014 May 15
http://www.ncbi.nlm.nih.gov/pubmed/?term=24831690

Evaluating the effect of low-level laser therapy on healing of tentomized
Achilles tendon in streptozotocin-induced diabetic rats by light
microscopical and gene expression examinations.
Aliodoust M, Bayat M, Jalili MR, Sharifian Z, Dadpay M, Akbari M, Bayat M, Khoshvaghti A, Bayat H
Department of Anatomical Sciences and Biology, Medical Faculty, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.
Tendon healing is impaired in individuals diagnosed with diabetes mellitus (DM). According to research,
there is considerable improvement in the healing of surgically tenotomized Achilles tendons following
low-level laser therapy (LLLT) in non-diabetic, healthy animals. This study uses light microscopic (LM)
and semi-quantitative reverse transcription PCR (RT-PCR) analyses to evaluate the ability of LLLT in
healing Achilles tendons from streptozotocin-induced diabetic (STZ-D) rats. A total of 88 rats were
randomly divided into two groups, non-diabetic and diabetic. DM was induced in the rats by injections
of STZ. The right Achilles tendons of all rats were tenotomized 1 month after administration of STZ.
Laser-treated rats were treated with a helium-neon (He-Ne) laser that had a 632.8-nm wavelength and
7.2-mW average power. Experimental group rats received a daily dose of 0.014 J (energy density, 2.9
J/cm2). Control rats did not receive LLLT. Animals were sacrificed on days 5, 10, and 15 post-operatively
for semi-quantitative LM and semi-quantitative RT-PCR examinations of transforming growth factor-beta1
(TGF-beta1) gene expression. The chi-square test showed that LLLT significantly reduced inflammation in
non-diabetic rats compared with their non-diabetic controls (p = 0.02). LLLT significantly decreased
inflammation in diabetic rats on days 5 (p = 0.03) and 10 (p = 0.02) compared to the corresponding
control diabetic rats. According to the student's t test, LLLT significantly increased TGF-beta1 gene
expression in healthy (p = 0.000) and diabetic (p = 0.000) rats compared to their relevant controls. The
He-Ne laser was effective in altering the inflammatory reaction and increasing TGF-beta1 gene
production.
Lasers Med Sci 2014 Mar 13
http://www.ncbi.nlm.nih.gov/pubmed/?term=24622817

Lateral epicondylalgia: midlife crisis of a tendon.
Luk JK, Tsang RC, Leung HB
Department of Medicine and Geriatrics, Fung Yiu King Hospital, 9 Sandy Bay Road, Pokfulam, Hong
Kong. Physiotherapy Department, MacLehose Medical Rehabilitation Centre, 7 Sha Wan Drive,
Pokfulam, Hong Kong. Department of Orthopaedics and Traumatology, Queen Mary Hospital, 102
Pokfulam Road, Pokfulam, Hong Kong.
The pathogenesis and management of lateral epicondylalgia, or tennis elbow, a common ailment
affecting middle-aged subjects of both genders continue to provoke controversy. Currently it is thought to
be due to local tendon pathology, pain system changes, and motor system impairment. Its diagnosis is
usually clinical, based on a classical history, as well as symptoms and signs. In selected cases, additional
imaging (X-rays, ultrasound, and magnetic resonance imaging) can help to confirm the diagnosis.
Different treatment modalities have been described, including the use of orthotics, non-steroidal antiinflammatory drugs, steroid injections, topical glyceryl trinitrate, exercise therapy, manual therapy,
ultrasound therapy, laser therapy, extracorporeal shockwave therapy, acupuncture, taping, platelet-rich
plasma injections, hyaluronan gel injections, botulinum toxin injections, and surgery. Nevertheless,
evidence to select the best treatment is lacking and the choice of therapy depends on the experience of
the management team, availability of the equipment and expertise, and patient response. This article
provides a snapshot of current medical practice for lateral epicondylalgia management.
Hong Kong Med J 2014 Apr 20(2) 145-51
http://www.ncbi.nlm.nih.gov/pubmed/?term=24584568

Mast cell curve-response in partial achilles tendon rupture after 830 nm
phototherapy.
Pinfildi CE, da Silva EP, Folha RA, Turchetto PC, Monteiro PP, Antunes A, Hochman BS
1 Department of Human Movement Science, University Federal of Sao Paulo - UNIFESP - Campus
Baixada Santista , Santos, SP, Brazil .
OBJECTIVE: The aim of this study was to quantify mast cells at different time intervals after partial
Achilles tendon rupture in rats treated with low-level laser therapy (LLLT). BACKGROUND DATA: There
is a high incidence of lesions and ruptures in the Achilles tendon that can take weeks and even months to
heal completely. As the mast cells help in the healing repair phase, and LLLT has favorable effects on this
tissue repair process, study of this modality on the quantity of mastocytes in the ruptured tendon is
relevant. METHODS: Sixty Wistar rats were subjected to partial Achilles' tendon rupture by direct
trauma, randomized into 10 groups, and then divided into the group treated with 80 mW aluminum
gallium arsenide infrared laser diode, continuous wave, 2.8 W/cm(2) power density, 40 J/cm(2) energy
density, and 1.12 J total energy, and the simulation group. Both the groups were subdivided according to
the histological assessment period of the sample, either 6 h, 12 h, 24 h, 2 days, or 3 days after the
rupture, to quantify the mastocytes in the Achilles' tendon. RESULTS: The group subjected to LLLT
presented a greater quantity of mastocytes in the periods of 6 h, 12 h, 24 h, 2 days, and 3 days after
rupture, compared with the simulation groups, but differences were detected between the sample
assessment periods only in the simulation group. CONCLUSIONS: LLLT was shown to increase the
quantity of mastocytes in the assessment periods compared with the simulation groups.
Photomed Laser Surg 2014 Feb 32(2) 88-92
http://www.ncbi.nlm.nih.gov/pubmed/?term=24456187

CHELT therapy in the treatment of chronic insertional Achilles
tendinopathy.
Notarnicola A, Maccagnano G, Tafuri S, Forcignano MI, Panella A, Moretti B
Course of Motor and Sports Sciences, Faculty of Medicine and Surgery, University of Study of Bari,
Lungomare Starita 1, 70123, Bari, Italy, angelanotarnicola@yahoo.it.
The application of laser therapy on soft tissue is used for pain relief, anti-inflammation action and
biostimulation. The efficiency of High Energy Laser Therapy has not yet been studied on Achilles
tendinopathy. The aim of the study is to evaluate the effectiveness of a flow of Cold air and High Energy
Laser Therapy (CHELT) versus Extracorporeal Shock Waves Therapy (ESWT) in the treatment of Achilles
tendinopathy. In this prospective, clinical trial, 60 subjects affected by insertional Achilles tendinopathy
were enrolled and randomized to CHELT (30 subjects) or to ESWT (30 subjects). In CHELT group the
patients received ten daily sessions of 1,200 J and 12 W of laser therapy (wavelength of 1,084, 810 and
980 nm) added to a flow of cold air at -30 degrees C. In the ESWT group, the patients received three
sessions at 3- to 4-day intervals of 1,600 impulses with an energy flux density (EFD) of 0.05-0.07
mJ/mm2. Both groups of participants performed stretching and eccentric exercises over a 2-month period.
The visual analogue scale (VAS), the Ankle-Hindfoot Scale, and the Roles and Maudsley Score were
measured before treatment (T0), and at end of the treatment session (T1) and 2 (T2) and 6 months (T3)
after treatment during the follow-up examinations. In both groups, we found a statistically significant
improvement of the VAS at T1, T2 and T3 (p < 0.01). The difference between the two groups was
statistically significant in favour of the CHELT group (p < 0.001). At 2 months, the CHELT group was
statistically better for Ankle-Hindfoot Scale and the Roles and Maudsley Score (p < 0.05) and at 6 months
only for the Roles and Maudsley Score (p < 0.001). High Energy Laser Therapy gave quicker and better
pain relief. It also gave the patient a full functional recovery and greater satisfaction.
Lasers Med Sci 2013 Dec 19
http://www.ncbi.nlm.nih.gov/pubmed/?term=24352875

The effectiveness of physiotherapeutic interventions in treatment of frozen
shoulder/adhesive capsulitis: A systematic review.
Jain TK, Sharma NK
Department of Physical Therapy and Rehabilitation Science, University of Kansas Medical Center, Kansas
City, KS, USA.
BACKGROUND AND OBJECTIVE: Frozen shoulder is a common condition, yet its treatment remains
challenging. In this review, the current best evidence for the use of physical therapy interventions (PTI) is
evaluated.METHOD: MEDLINE, CINAHL, Cochrane, PEDro, ProQuest, Science Direct, and Sport Discus
were searched for studies published in English since 2000. RESULTS: 39 articles describing the PTI were
analyzed using Sackett's levels of evidence and were examined for scientific rigor. The PTI were given
grades of recommendation that ranged from A to C. CONCLUSIONS: Therapeutic exercises and
mobilization are strongly recommended for reducing pain, improving range of motion (ROM) and
function in patients with stages 2 and 3 of frozen shoulder. Low-level laser therapy is strongly suggested
for pain relief and moderately suggested for improving function but not recommended for improving
ROM. Corticosteroid injections can be used for stage 1 frozen shoulder. Acupuncture with therapeutic
exercises is moderately recommended for pain relief, improving ROM and function. Electro- therapy can
help in providing short-term pain relief. Continuous passive motion is recommended for short-term pain
relief but not for improving ROM or function. Deep heat can be used for pain relief and improving ROM.
Ultrasound for pain relief, improving ROM or function is not recommended.
J Back Musculoskelet Rehabil 2013 Nov 27
http://www.ncbi.nlm.nih.gov/pubmed/?term=24284277

Management of tennis elbow.
Chesterton LS, Mallen CD, Hay EM
Arthritis research UK Primary Care Centre, Primary Care Sciences, Keele University, Keele, Staffordshire,
UK.
CLINICAL QUESTION: What is the best treatment for tennis elbow? RESULTS: Despite a wealth of
research, there is no true consensus on the most efficacious management of tennis elbow especially for
effective long-term outcomes. Corticosteroid injections do show large pain-relieving effects in the short
term but are associated with risks of adverse events and long-term reoccurrence. Advice with a "wait and
see" approach is recommended as the first-line treatment in primary care for most cases. In the medium
term physiotherapy and or low-level laser therapy may be effective. IMPLEMENTATION: Rule out
alternative diagnosis. Onward referral may be indicated if the condition does not resolve after 12 months.
Open Access J Sports Med 2011 2 53-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=24198571

Analysis of the effect of phototherapy in model with traumatic Achilles
tendon injury in rats.
Casalechi HL, de Farias Marques AC, da Silva EA, Aimbire F, Marcos RL, Lopes-Martins RA, de Carvalho
PD, Albertini R
Post Graduate Program in Rehabilitation Sciences, Universidade Nove de Julho (UNINOVE), Rua
Vergueiro, 235, Sao Paulo, SP, 01504-001, Brazil.
The aim of this study was to investigate the effect of low-intensity laser (LILT) infrared (830 nm) therapy in
tendon inflammation, tendinitis induced by mechanical trauma in rat Achilles tendon. For this, we used
65 young male Wistar rats, weighing +/-300 g divided into different groups: C = control (n = 5) and
experimental (n = 10/group), with two different times of sacrifice such as treated with L = laser, D =
treated with diclofenac, and T = untreated injured. The tendon inflammation was induced by controlled
contusion in the medial region of the Achilles tendon of the animals. The treated groups received some
kind of intervention every 24 h, all groups were sacrificed on the 7th or 14th day after the trauma. The
tendons were dissected, extracted, and sent for analysis. Histological analysis of the L group showed a
decrease in the number of inflammatory cells in relation to other groups in both periods studied. The
comparative results between the number of inflammatory cells in the control and treated groups at 7 and
14 days showed statistically significant differences. Qualitative analysis findings obtained by the
picrosirius red technique under polarized light showed that in 7 days, the T group presented collagen
types I and III in the same proportion; group D presented a predominance of type III fibers, while in
group L, type I collagen predominated. The 14-day group D showed collagen types I and III in the same
proportion, while in group L, there was a predominance of type I fibers. Biomechanical analysis showed
that 7-day groups L and C showed similar stiffness and increased breaking strength. The 14-day groups L
and C showed greater rupturing strength as well as increased stiffness angle. Group D showed a decrease
of maximum traction strength and degree of rigidity. It was concluded that treatment with LIL in the
parameters used and the times studied reduces migration of inflammatory cells and improves the quality
of repair while reducing the functional limitations.
Lasers Med Sci 2013 Nov 2
http://www.ncbi.nlm.nih.gov/pubmed/?term=24186775

Biomechanical and biochemical protective effect of low-level laser therapy
for Achilles tendinitis.
Marcos RL, Arnold G, Magnenet V, Rahouadj R, Magdalou J, Lopes-Martins RA
University of Nove de Julho, Biophotonics Applied to Health Sciences, Sao Paulo 01504-001, Brazil;
University of Sao Paulo (USP), Laboratory of Pharmacology and Experimental Therapeutics, Institute of
Biomedical Sciences (ICB), Sao Paulo 05508-900, Brazil; Universite de Lorraine (UL), Ingenierie
Moleculaire, Physiopathologie Articulaire (IMoPA), UMR 7365 CNRS, Biopole, F-54505 Vandoeuvre-lesNancy, France.
For three decades, low level laser therapy (LLLT) has been used for treatment of tendinitis as well as other
musculoskeletal diseases. Nevertheless, the biological mechanisms involved remain not completely
understood. In this work, the effects of LLLT and of the widely used nonsteroidal anti-inflammatory drug,
diclofenac, have been compared in the case of collagenase-induced Achilles tendinitis. Wistar rats were
treated with diclofenac or laser therapy. The tensile behavior of tendons was characterized through
successive loading-unloading sequences. The method considered 11 characteristic parameters to
describe the mechanical behavior. It was shown that during the acute inflammatory process of the
tendon, the mechanical properties were significantly correlated to the high levels of MMP-3, MMP-9 and
MMP-13 expression presented in a previous paper (Marcos, R.L., et al., 2012). The treatment by nonsteroidal anti-inflammatory drugs such as diclofenac sodium produces a low protective effect and can
affect the short-term biochemical and biomechanical properties. On the contrary, it is shown that LLLT
exhibits the best results in terms of MMPs reduction and mechanical properties recovery. Thus, LLLT
looks to be a promising and consistent treatment for tendinopathies.
J Mech Behav Biomed Mater 2013 Sep 9 29C 272-285
http://www.ncbi.nlm.nih.gov/pubmed/?term=24126100

Pulsed LLLT improves tendon healing in rats: a biochemical,
organizational, and functional evaluation.
Guerra FD, Vieira CP, Dos Santos de Almeida M, Oliveira LP, Claro AC, Simoes GF, de Oliveira AL,
Pimentel ER
Department of Structural and Functional Biology, Institute of Biology, University of Campinas-UNICAMP,
CP 6109, 13083-970, Campinas, SP, Brazil, dgflavia@yahoo.com.br.
In the last decades, the tendon injuries have increased substantially. Previous results suggested that lowlevel laser treatment (LLLT) promotes synthesis of extracellular matrix and improves the functional
properties of the tendon. The aim of this study was to evaluate the effects of different protocols of LLLT on
partially tenotomized tendons. Adult male rats were divided into the following: G1-intact, G2-injured,
G3-injured + LLLT (4 J/cm2 continuous), G4-injured + LLLT (4 J/cm2 at 20 Hz). G2, G3, and G4 were
euthanized 8 days after injury. G5-injured, G6-injured + LLLT (4 J/cm2 continuous), and G7-injured +
LLL (4 J/cm2 at 20 Hz until the seventh day and 2 kHz from 8 to 14 days). G5, G6, and G7 were
euthanized on the 15th day. Glycosaminoglycan (GAG) level was quantified by dimethylmethylene blue
method and analyzed on agarose gel. Toluidine blue (TB) stain was used to observe metachromasy.
CatWalk system was used to evaluate gait recovery. Collagen organization was analyzed by polarization
microscopy. The GAG level increased in all transected groups, except G5. In G6 and G7, there was a
significant increase in GAG in relation to G5. In G3 and G4, the presence of dermatan sulfate band was
more prominent than G2. TB stains showed intense metachromasy in the treated groups. Birefringence
analysis showed improvement in collagen organization in G7. The gait was significantly improved in G7.
In conclusion, pulsed LLLT leads to increased organization of collagen bundles and improved gait
recovery.
Lasers Med Sci 2013 Aug 28
http://www.ncbi.nlm.nih.gov/pubmed/?term=23982719

A knowledge translation initiative to enhance evidence-informed clinical
management of achilles tendinopathy: the purpose, process and outcomes
of the bc tendinopathy toolkit.
Hoens AM, Ezzat A, Anthony J, Scott A, Yates M, Justesen JR, Hughes D
Department of Physical Therapy, University of British Columbia, Vancouver, Canada.
INTRODUCTION: Translation of knowledge to practice in health care is a significant challenge.1(-)3 This
presentation describes the purpose, process and preliminary outcomes of a knowledge translation (KT)
initiative undertaken by a unique partnership of physical therapy researchers, educators and expert
clinicians to address the gap between evidence and practice in the management of Achilles
tendinopathy. METHODS: Physiotherapy clinicians in British Columbia requested evidence-informed
guidance on the management of tendinopathy. To address this need, the provincial Physical Therapy
Knowledge Broker assembled a team of researchers, educators and expert clinicians with the mandate to
develop, disseminate and implement a toolkit of decision aids to guide clinical decision-making for
Achilles Tendinopathy. The process to develop the toolkit involved the following components: (1)
identification of the purpose and scope of the project (2) agreement on the processes for selection of
content and format (3) creation of a mechanism for resolution of conflicting opinion (4) an iterative
feedback process with stakeholders and (4) the incorporation of concepts and strategies from the
knowledge translation and implementation science literature to support the stages of knowledge
synthesis, dissemination and implementation.1(-)4 RESULTS: The 'Tendinopathy Toolkit' included: (1) a
tabulated summary of the evidence for manual therapy, exercise, low level laser therapy, ultrasound,
extracorporeal shock wave therapy, iontophoresis using dexamethasone, taping, orthotics, night splints
and braces, heel raise inserts, needling techniques, and the appropriate outcome measures for this
population (targeted 'take home messages' and clinical implications for each were also included); (2) an
algorithm to guide the sequence of interventions; (3) and appendices including (a) exercise programmes
(b) low level laser dosage calculation (c) tabulated details for each article reviewed and (d) a review of
common medical interventions. The second phase of the initiative-utilization of strategies to enhance
implementation and uptake of the toolkit-is currently being undertaken. DISCUSSION: Clinicians want to
provide evidence-informed management of tendinopathy but many struggle with accessing, appraising
and synthesising the vast array of literature available on this topic. This KT initiative highlights the need
for, challenges associated with, evidence-informed process for and positive response to the development
of decision aids synthesising the current evidence to guide clinical management of this patient
population.
Br J Sports Med 2013 Jun 47(9) e2
http://www.ncbi.nlm.nih.gov/pubmed/?term=23666995

Effects of low-power LED and therapeutic ultrasound in the tissue healing
and inflammation in a tendinitis experimental model in rats.
Moura Junior MD, Arisawa EA, Martin AA, de Carvalho JP, da Silva JM, Silva JF, Silveira L Jr
Biomedical Engineering Institute, Universidade Camilo Castelo Branco-UNICASTELO, Parque
Tecnologico de Sao Jose dos Campos, Estr. Dr. Altino Bondesan, 500, Sao Jose dos Campos, Sao Paulo,
Brazil, 12247-016, manoelmoura20@yahoo.com.br.
This work evaluated the anti-inflammatory response of low-power light-emitting diode (LED) and
ultrasound (US) therapies and the quality and rapidness of tendon repair in an experimental model of
tendinitis, employing histomorphometry and Raman spectroscopy. Tendinitis was induced by
collagenase into the right tendon of 35 male Wistar rats with an average weight of 230 g. The animals
were randomly separated into seven groups of five animals each: tendinitis without treatment-control
(TD7 and TD14, where 1 and 2 indicated sacrifice on the 7th and 14th day, respectively), tendinitis
submitted to US therapy (US7 and US14) and tendinitis submitted to LED therapy (LED7 and LED14).
Contralateral tendons of the TD group at the 14th day were used as the healthy group (H). US treatment
was applied in pulsed mode at 10 %, 1 MHz frequency, 0.5 W/cm2, 120 s. LED therapy parameters were
4 J/cm2, 120 s, daily dose at the same time and same point. Sacrifice was performed on the 7th or 14th
day. Histomorphometric analysis showed lower number of fibroblasts on the 14th day of therapy for the
US-treated group, compared to the TD and LED, indicating lower tissue inflammation. Raman showed
that the LED group had an increase in the amount of collagen I and III from the 7th to the 14th day,
which would indicate more organized fibers and a better quality of the healing, and US showed lower
collagen I synthesis in the 14th day compared to H, indicating a lower tissue reorganization.
Lasers Med Sci 2013 May 10
http://www.ncbi.nlm.nih.gov/pubmed/?term=23660737

Management of chronic tendon injuries.
Childress MA, Beutler A
Fort Belvoir Community Hospital, Fort Belvoir, VA, USA.
Chronic tendon injuries present unique management challenges. The assumption that these injuries result
from ongoing inflammation has caused physicians to rely on treatments demonstrated to be ineffective in
the long term. Nonsteroidal anti-inflammatory drugs should be limited in the treatment of these injuries.
Corticosteroid injections should be considered for temporizing pain relief only for rotator cuff
tendinopathy. For chronic Achilles tendinopathy (symptoms lasting longer than six weeks), an intense
eccentric strengthening program of the gastrocnemius/ soleus complex improved pain and function
between 60 and 90 percent in randomized trials. Evidence also supports eccentric exercise as a first-line
option for chronic patellar tendon injuries. Other modalities such as prolotherapy, topical nitroglycerin,
iontophoresis, phonophoresis, therapeutic ultrasound, extracorporeal shock wave therapy, and low-level
laser therapy have less evidence of effectiveness but are reasonable second-line alternatives to surgery for
patients who have persistent pain despite appropriate rehabilitative exercise.
Am Fam Physician 2013 Apr 1 87(7) 486-90
http://www.ncbi.nlm.nih.gov/pubmed/?term=23547590

Intense pulsed light treatment of chronic mid-body Achilles tendinopathy:
A double blind randomised placebo-controlled trial.
Hutchison AM, Pallister I, Evans RM, Bodger O, Topliss CJ, Williams P, Beard DJ
Abertawe Bro Morgannwg University Health Board and College of Medicine, Swansea University,
Physiotherapy Department, Morriston Hospital, Swansea SA6 6NL, UK. annemarie.hutchison@wales.nhs.
uk
We conducted a randomised controlled trial to determine whether active intense pulsed light (IPL) is an
effective treatment for patients with chronic mid-body Achilles tendinopathy. A total of 47 patients were
randomly assigned to three weekly therapeutic or placebo IPL treatments. The primary outcome measure
was the Victorian Institute of Sport Assessment - Achilles (VISA-A) score. Secondary outcomes were a
visual analogue scale for pain (VAS) and the Lower Extremity Functional Scale (LEFS). Outcomes were
recorded at baseline, six weeks and 12 weeks following treatment. Ultrasound assessment of the
thickness of the tendon and neovascularisation were also recorded before and after treatment. There was
no significant difference between the groups for any of the outcome scores or ultrasound measurements
by 12 weeks, showing no measurable benefit from treatment with IPL in patients with Achilles
tendinopathy.
Bone Joint J 2013 Apr 95-B(4) 504-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=23539702

Low-level light-emitting diode therapy increases mRNA expressions of IL
-10 and type I and III collagens on Achilles tendinitis in rats.
Xavier M, de Souza RA, Pires VA, Santos AP, Aimbire F, Silva JA Jr, Albertini R, Villaverde AB
Laboratory of Research and Animal Experimentation, Department of Physiotherapy, Federal University of
Jequitinhonha and Mucuri Valleys, UFVJM, Rodovia MGT 367, Km 583, no. 5000, 39100-000,
Diamantina, Minas Gerais, Brazil, muriloxavier@gmail.com.
The present study investigated the effects of low-level light-emitting diode (LED) therapy (880 +/- 10 nm)
on interleukin (IL)-10 and type I and III collagen in an experimental model of Achilles tendinitis. Thirty
male Wistar rats were separated into six groups (n = 5), three groups in the experimental period of 7 days,
control group, tendinitis-induced group, and LED therapy group, and three groups in the experimental
period of 14 days, tendinitis group, LED therapy group, and LED group with the therapy starting at the 7th
day after tendinitis induction (LEDT delay). Tendinitis was induced in the right Achilles tendon using an
intratendinous injection of 100 muL of collagenase. The LED parameters were: optical power of 22 mW,
spot area size of 0.5 cm(2), and irradiation time of 170 s, corresponding to 7.5 J/cm(2) of energy density.
The therapy was initiated 12 h after the tendinitis induction, with a 48-h interval between irradiations.
The IL-10 and type I and III collagen mRNA expression were evaluated by real-time polymerase chain
reaction at the 7th and 14th days after tendinitis induction. The results showed that LED irradiation
increased IL-10 (p < 0.001) in treated group on 7-day experimental period and increased type I and III
collagen mRNA expression in both treated groups of 7- and 14-day experimental periods (p < 0.05),
except by type I collagen mRNA expression in LEDT delay group. LED (880 nm) was effective in
increasing mRNA expression of IL-10 and type I and III collagen. Therefore, LED therapy may have
potentially therapeutic effects on Achilles tendon injuries.
Lasers Med Sci 2013 Feb 13
http://www.ncbi.nlm.nih.gov/pubmed/?term=23404386

Low-level laser therapy combined with platelet-rich plasma on the healing
calcaneal tendon: a histological study in a rat model.
Barbosa D, de Souza RA, de Carvalho WR, Xavier M, de Carvalho PK, Cunha TC, Arisawa EA, Silveira L
Jr, Villaverde AB
Biomedical Engineering Center, Camilo Castelo Branco University (UNICASTELO), Estrada Dr. Altino
Bondesan, 500, Distrito de Eugenio de Melo, 12247-004, Sao Jose dos Campos, Sao Paulo, Brazil,
danillo.barbosa@hotmail.com.
The objective of this study was to investigate the effects of low-level laser therapy (LLLT) treatment alone
(lambda = 660 nm and lambda = 830 nm) or associated with platelet-rich plasma (PRP). We used 54
male rats divided into six groups, with nine animals each: group 1, partial tenotomy; group 2 (GII), PRP;
group 3 (GIII): lambda660 nm; group 4 (GIV), lambda830 nm; group 5 (GV), PRP + lambda660 nm; and
group 6 (GVI), PRP + lambda830 nm. The protocol used was power density 0.35 W/cm(2), energy 0.2 J,
energy density 7.0 J/cm(2), time 20 s per irradiated point, and number of points 3. Animals in groups GII,
GV, and GVI received treatment with PRP, consisting of a single dose of 0.2 mL directly into the surgical
site, on top of the tenotomy. Animals were killed on the 13th day post-tenotomy and their tendons were
surgically removed for a quantitative analysis using polarization microscopy. The percentages of collagen
fibers of types I and III were expressed as mean +/- SD. Higher values of collagen fibers type I were
obtained for groups GV and GVI when compared with all other groups (p < 0.05), whereas groups GIII
and GIV showed no significant difference between them (p > 0.05). For collagen type III, a significant
difference was observed between GII and all other groups (p < 0.5), but no significant difference was
found between GIII and GIV and between GV and GVI. Results showed that the deposition of collagen
type I was higher when treatment with PRP and LLLT was combined, suggesting a faster regeneration of
the tendon.
Lasers Med Sci 2013 Jan 10
http://www.ncbi.nlm.nih.gov/pubmed/?term=23307438

Birefringence and Second Harmonic Generation on Tendon Collagen
Following Red Linearly Polarized Laser Irradiation.
Silva DF, Gomes AS, de Campos Vidal B, Ribeiro MS
Post-Graduation Program in Biophotonics Applied to Health Sciences, Universidade Nove de Julho
(UNINOVE), Sao Paulo, SP, 01504-001, Brazil, dfteixeira@uninove.br.
Regarding the importance of type I collagen in understanding the mechanical properties of a range of
tissues, there is still a gap in our knowledge of how proteins perform such work. There is consensus in
literature that the mechanical characteristics of a tissue are primarily determined by the organization of
its molecules. The purpose of this study was to characterize the organization of non-irradiated and
irradiated type I collagen. Irradiation was performed with a linearly polarized HeNe laser (lambda =
632.8 nm) and characterization was undertaken using polarized light microscopy to investigate the
birefringence and second harmonic generation to analyze nonlinear susceptibility. Rats received laser
irradiation (P = 6.0 mW, I = 21.2 mW/cm(2), E approximately 0.3 J, ED = 1.0 J/cm(2)) on their healthy
Achilles tendons, which after were extracted to prepare the specimens. Our results show that irradiated
samples present higher birefringence and greater non-linear susceptibility than non-irradiated samples.
Under studied conditions, we propose that a red laser with polarization direction aligned in parallel to
the tendon long axis promotes further alignment on the ordered healthy collagen fibrils towards the
electric field incident. Thus, prospects for biomedical applications for laser polarized radiation on type I
collagen are encouraging since it supports greater tissue organization.
Ann Biomed Eng 2012 Dec 18
http://www.ncbi.nlm.nih.gov/pubmed/?term=23247985

LLLT improves tendon healing through increase of MMP activity and
collagen synthesis.
Guerra FD, Vieira CP, Almeida MS, Oliveira LP, de Aro AA, Pimentel ER
Department of Anatomy, Cell Biology and Physiology and Biophysics, Institute of Biology, University of
Campinas-UNICAMP, CP 6109, Campinas, Sao Paulo, 13083-970, Brazil, dgflavia@yahoo.com.br.
The Achilles tendon has a high incidence of rupture, and the healing process leads to a disorganized
extracellular matrix (ECM) with a high rate of injury recurrence. To evaluate the effects of different
conditions of low-level laser (LLL) application on partially tenotomized tendons, adult male rats were
divided into the following groups: G1, intact; G2, injured; G3, injured + LLL therapy (LLLT; 4 J/cm(2)
continuous); G4, injured + LLLT (4 J/cm(2), 20 Hz); G5, injured; G6, injured + LLLT (4 J/cm(2)
continuous); and G7, injured + LLLT (4 J/cm(2), 20 Hz until the 7th day and 2 kHz from 8 to 14 days).
G2, G3, and G4 were euthanized 8 days after injury, and G5, G6, and G7 were euthanized on the 15th
day. The quantification of hydroxyproline (HOPro) and non-collagenous protein (NCP), zymography for
matrix metalloproteinase (MMP)-2 and MMP-9, and Western blotting (WB) for collagen types I and III
were performed. HOPro levels showed a significant decrease in all groups (except G7) when compared
with G1. The NCP level increased in all transected groups. WB for collagen type I showed an increase in
G4 and G7. For collagen type III, G4 presented a higher value than G2. Zymography for MMP-2
indicated high values in G4 and G7. MMP-9 increased in both treatment groups euthanized at 8 days,
especially in G4. Our results indicate that the pulsed LLLT improved the remodeling of the ECM during
the healing process in tendons through activation of MMP-2 and stimulation of collagen synthesis.
Lasers Med Sci 2012 Nov 21
http://www.ncbi.nlm.nih.gov/pubmed/?term=23179310

Effectiveness of Low-Level Laser Therapy Combined with an Exercise
Program to Reduce Pain and Increase Function Among Adults with
Shoulder Pain: A Critically Appraised Topic.
Thornton AL, McCarty CW, Burgess MJ
Department of Human Movement Sciences, Old Dominion University, Norfolk VA.
CLINICAL SCENARIO: Shoulder pain is a common musculoskeletal condition that affects up to 25% of
the general population. Shoulder pain can be caused by any number of underlying conditions including
subacromial impingement syndrome, rotator cuff tendinitis and biceps tendinitis. Regardless of the
specific pathology, pain is generally the number one symptom associated with shoulder injuries and can
severely affect daily activities and quality of life of patients with these conditions. Two of the primary
goals in the treatment of these conditions is reducing pain and increasing shoulder ROM. Conservative
treatment has traditionally included a therapeutic exercise program targeted at increasing range of
motion, strengthening the muscles around the joint, proprioceptive training or some combination of those
activities. In addition, these exercise programs have been supplemented with other interventions
including non-steroidal anti-inflammatory drugs, corticosteroid injections, manual therapy, activity
modification and a wide array of therapeutic modalities (e.g., cryotherapy, EMS, ultrasound). Recently,
low-level laser therapy (LLLT) has been utilized as an additional modality in the conservative
management of patients with shoulder pain. However, the true effectiveness of LLLT on decreasing pain
and increasing function in patients with shoulder pain is unclear.
J Sport Rehabil 2012 Oct 11
http://www.ncbi.nlm.nih.gov/pubmed/?term=23069702

Treatment for insertional Achilles tendinopathy: a systematic review.
Wiegerinck JI, Kerkhoffs GM, van Sterkenburg MN, Sierevelt IN, van Dijk CN
Department of Orthopaedic Surgery, Academic Medical Center, University of Amsterdam, PO Box
22700, 1100 DE, Amsterdam, The Netherlands. j.i.wiegerinck@amc.uva.nl
PURPOSE: Systematically search and analyse the results of surgical and non-surgical treatments for
insertional Achilles tendinopathy. METHODS: A structured systematic review of the literature was
performed to identify surgical and non-surgical therapeutic studies reporting on ten or more adults with
insertional Achilles tendinopathy. MEDLINE, CINAHL, EMBASE (Classic) and the Cochrane database of
controlled trials (1945-March 2011) were searched. The Coleman methodology score was used to assess
the quality of included articles, and these were analysed with an emphasis on change in pain score,
patient satisfaction and complication rate. RESULTS: Of 451 reviewed abstracts, 14 trials met our
inclusion criteria evaluating 452 procedures in 433 patients. Five surgical techniques were evaluated; all
had a good patient satisfaction (avg. 89 %). The complication ratio differed substantially between
techniques. Two studies analysed injections showing significant decrease in visual analogue scale (VAS).
Eccentric exercises showed a significant decrease in VAS, but a large group of patients was unsatisfied.
Extracorporeal shockwave therapy (ESWT) was superior to both wait-and-see and an eccentric training
regime. One study evaluated laser CO(2), TECAR and cryoultrasound, all with significant decrease in
VAS. CONCLUSIONS: Despite differences in outcome and complication ratio, the patient satisfaction is
high in all surgical studies. It is not possible to draw conclusions regarding the best surgical treatment for
insertional Achilles tendinopathy. ESWT seems effective in patients with non-calcified insertional Achilles
tendinopathy. Although both eccentric exercises resulted in a decrease in VAS score, full range of motion
eccentric exercises shows a low patient satisfaction compared to floor level exercises and other
conservative treatment modalities.
Knee Surg Sports Traumatol Arthrosc 2013 Jun 21(6) 1345-55
http://www.ncbi.nlm.nih.gov/pubmed/?term=23052113

Conservative management of midportion Achilles tendinopathy: a mixed
methods study, integrating systematic review and clinical reasoning.
Rowe V, Hemmings S, Barton C, Malliaras P, Maffulli N, Morrissey D
Centre for Sports and Exercise Medicine, Bart's and The London School of Medicine and Dentistry,
Queen Mary University of London, London, UK.
BACKGROUND: Clinicians manage midportion Achilles tendinopathy (AT) using complex clinical
reasoning underpinned by a rapidly developing evidence base. OBJECTIVES: The objectives of the study
were to develop an inclusive, accessible review of the literature in combination with an account of
expert therapists' related clinical reasoning to guide clinical practice and future research. METHODS:
Searches of the electronic databases, PubMed, ISI Web of Science, PEDro, CINAHL, EMBASE, and
Google Scholar were conducted for all papers published from inception to November 2011. Reference
lists and citing articles were searched for further relevant articles. Inclusion required studies to evaluate
the effectiveness of any conservative intervention for midportion AT. Exclusion criteria included in vitro,
animal and cadaver studies and tendinopathies in other locations (e.g. patella, supraspinatus). From a
total of 3497 identified in the initial search, 47 studies fulfilled the inclusion criteria. Studies were scored
according to the PEDro scale, with a score of >/= 8/10 considered of excellent quality, 5-7/10 good, and
</= 4/10 poor. The strength of evidence supporting each treatment modality was then rated as 'strong',
'moderate', 'limited', 'conflicting' or 'no evidence' according to the number and quality of articles
supporting that modality. Additionally, semi-structured interviews were conducted with physiotherapists
to explore clinical reasoning related to the use of various interventions with and without an evidence
base, and their perceptions of available evidence. RESULTS: Evidence was strong for eccentric loading
exercises and extracorporeal shockwave therapy; moderate for splinting/bracing, active rest, low-level
laser therapy and concentric exercises (i.e. inferior to eccentric exercise). In-shoe foot orthoses and
therapeutic ultrasound had limited evidence. There was conflicting evidence for topical glycerin
trinitrate. Taping techniques and soft-tissue mobilization were not yet examined but featured in case
studies and in the interview data. Framework analysis of interview transcripts yielded multiple themes
relating to physiotherapists' clinical reasoning and perceptions of the evidence, including the difficulty in
causing pain while treating the condition and the need to vary research protocols for specific client
groups--such as those with the metabolic syndrome as a likely etiological factor. Physiotherapists were
commonly applying the modality with the strongest evidence base, eccentric loading exercises. Barriers
to research being translated into practice identified included the lack of consistency of outcome
measures, excessive stringency of some authoritative reviews and difficulty in accessing primary research
reports. The broad inclusion criteria meant some lower quality studies were included in this review.
However, this was deliberate to ensure that all available research evidence for the management of
midportion AT, and all studies were evaluated using the PEDro scale to compensate for the lack of
stringent inclusion criteria. CONCLUSION: Graded evidence combined with qualitative analysis of
clinical reasoning produced a novel and clinically applicable guide to conservative management of
midportion AT. This guide will be useful to novice clinicians learning how to manage this treatmentresistant condition and to expert clinicians reviewing their evidence-based practice and developing their
clinical reasoning. Important areas requiring future research were identified including the effectiveness of
orthoses, the effectiveness of manual therapy, etiological factors, optimal application of loading related to
stage of presentation and how to optimize protocols for different types of patients such as the older
patient with the metabolic syndrome as opposed to the athletically active.
Sports Med 2012 Nov 1 42(11) 941-67

Low-level laser therapy in experimental model of collagenase-induced
tendinitis in rats: effects in acute and chronic inflammatory phases.
Casalechi HL, Leal-Junior EC, Xavier M, Silva JA Jr, de Carvalho PD, Aimbire F, Albertini R
Post Graduate Program in Rehabilitation Sciences, Nove de Julho University (UNINOVE), Rua Vergueiro,
235, 01504-001, Sao Paulo, SP, Brazil.
A variety of treatments for tendinopathies is currently used or has been trialed. However, in fact, there is
a remarkably little evidence that any conventional therapies are effective. In the last years, low-level laser
therapy (LLLT) has been showing interesting results in inflammatory modulation in different
musculoskeletal disorders, but the optimal parameters and mechanisms behind these effects are not fully
understood. The aim of this study is to investigate if the LLLT modulates the acute and chronic phase of
collagenase-induced tendinitis in rat by interfering in mRNA expression for matrix metalloproteinases
(MMP13 and MMP1), vascular endothelial growth factor (VEGF), and anti-inflammatory mediator
(interleukin (IL)-10). For such, tendinitis was induced by collagenase injection in male Wistar rats.
Animals were treated with LLLT (780 nm, potency of 22 mW, 107 mW/cm(2), energy density of 7.5 J/cm
(2), and energy delivered of 1.54 J) with different number of treatments in accordance with the
inflammatory phase analyzed. LLLT was able to modulate mRNA gene expression of IL-10, VGEF,
MMP1, and MMP13 both in acute than in chronic inflammatory phase (p < 0.05). Our results suggest that
LLLT with parameters employed in the present study was able to modulate IL-10, VEGF, MMP1, and
MMP13 mRNA gene expression both in acute than in chronic tendon inflammation. However, further
studies are needed to establish optimal parameters for LLLT.
Lasers Med Sci 2012 Aug 28
http://www.ncbi.nlm.nih.gov/pubmed/?term=22926534

Management of chronic Achilles tendinopathy.

Tendons transmit force between muscles and bones and, when stretched, store elastic energy that
contributes to movement.(1) The tendinous portion of the gastrocnemius and soleus muscles merge to
form the Achilles tendon, which is the largest and strongest in the body, but one of the most frequently
injured.(2,3) Conservative management options for chronic Achilles tendinopathy include eccentric
(lengthening) exercises, extracorporeal shockwave therapy (ESWT), topical nitroglycerin, low level laser
therapy, orthoses, splints or injections (e.g. corticosteroids, hyperosmolar dextrose, polidocanol, plateletrich plasma), while a minority of patients require surgery (using open, percutaneous or endoscopic
methods).(4-8) Here we assess the management options for patients with chronic Achilles tendinopathy
(lasting over 6 weeks).
Drug Ther Bull 2012 Aug 50(8) 93-6
http://www.ncbi.nlm.nih.gov/pubmed/?term=22875366

Physical therapies for Achilles tendinopathy: systematic review and metaanalysis.
Sussmilch-Leitch SP, Collins NJ, Bialocerkowski AE, Warden SJ, Crossley KM

ABSTRACT: Achilles tendinopathy (AT) is a common condition, causing considerable morbidity in
athletes and non-athletes alike. Conservative or physical therapies are accepted as the first line approach
for management of AT. Despite a growing volume of research in AT, there remains a lack of high quality
studies evaluating their efficacy. Previous systematic reviews provide preliminary evidence for nonsurgical interventions for AT, but lack key quality components as outlined in the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA) Statement. This study aims to conduct a
systematic review and meta-analysis (where possible) of the evidence for physical therapies for AT
management. A comprehensive strategy was used to search 11 electronic databases from inception to
September 13th 2011. Search terms included Achilles, tendinopathy, pain, physical therapies,
electrotherapy and exercise (English language full-text publications, human studies). Reference lists of
eligible papers were hand-searched. Randomised controlled trials (RCTs) were included if they evaluated
at least one non-pharmacological, non-surgical intervention for AT using at least one outcome of pain
and/or function. Two independent reviewers screened 2852 search results, identifying 23 suitable studies.
Two independent reviewers assessed methodological quality and risk of bias using a modified PEDro
scale. One reviewer extracted study characteristics and data for effect size calculations. Methodological
quality ranged from 2 to 12 (/14). Four studies were excluded due to high risk of bias, leaving 19 studies.
Evidence from meta-analyses supports the use of shock wave therapy (SWT) for outcomes of pain and
function (standardised mean difference -0.46, 95% confidence interval -0.88 to -0.04) and pain (-0.50,
-0.90 to -0.10) at 16 weeks, and laser therapy (LT) with eccentric exercise at 12 weeks (-0.51, -0.95 to
-0.06), but did not support the addition of night splints to eccentric exercise. Effect sizes from individual
studies support the use of eccentric exercise, while limited evidence suggests microcurrent therapy to be
an effective intervention. Practitioners should consider SWT and LT as initial interventions for AT, in
conjunction with eccentric exercise. Further high-quality RCTs following CONSORT guidelines are
required to establish the efficacy of other physical therapies and determine optimal clinical pathways for
AT.
J Foot Ankle Res 2012 Jul 2 5(1) 15
http://www.ncbi.nlm.nih.gov/pubmed/?term=22747701

Low-level laser therapy in collagenase-induced achilles tendinitis in rats:
Analyses of biochemical and biomechanical aspects.
Marcos RL, Leal-Junior EC, Arnold G, Magnenet V, Rahouadj R, Wang X, Demeurie F, Magdalou J, de
Carvalho MH, Lopes-Martins RA
Laboratory of Pharmacology and Experimental Therapeutics, Department of Pharmacology, Institute of
Biomedical Sciences, University of Sao Paulo (USP), Av. Prof. Lineu Prestes, 1524, Butantan, Sao Paulo
05508-900, SP, Brazil; Laboratoire de Physiopathologie, Pharmacologie et Ingenierie Articulaires (LPPIA),
UMR 7561 CNRS, Nancy-Universite, Nancy, France.
NSAIDs are widely prescribed and used over the years to treat tendon injuries despite its well-known
long-term side effects. In the last years several animal and human trials have shown that low-level laser
therapy (LLLT) presents modulatory effects on inflammatory markers, however the mechanisms involved
are not fully understood. The aim of this study was to evaluate the short-term effects of LLLT or sodium
diclofenac treatments on biochemical markers and biomechanical properties of inflamed Achilles
tendons. Wistar rats Achilles tendons (n = 6/group) were injected with saline (control) or collagenase at
peritendinous area of Achilles tendons. After 1 h animals were treated with two different doses of LLLT
(810 nm, 1 and 3 J) at the sites of the injections, or with intramuscular sodium diclofenac. Regarding
biochemical analyses, LLLT significantly decreased (p < 0.05) COX-2, TNF-alpha, MMP-3, MMP-9, and
MMP-13 gene expression, as well as prostaglandin E(2) (PGE(2) ) production when compared to
collagenase group. Interestingly, diclofenac treatment only decreased PGE(2) levels. Biomechanical
properties were preserved in the laser-treated groups when compared to collagenase and diclofenac
groups. We conclude that LLLT was able to reduce tendon inflammation and to preserve tendon
resistance and elasticity. (c) 2012 Orthopaedic Research Society. Published by Wiley Periodicals, Inc. J
Orthop Res.
J Orthop Res 2012 Jun 5
http://www.ncbi.nlm.nih.gov/pubmed/?term=22674405

Interferential light therapy in the treatment of shoulder tendinopathies: a
randomized controlled pilot study.
Montes-Molina R, Martinez-Rodriguez ME, Rodriguez AB, Martinez-Ruiz F, Prieto-Baquero A
Unit of Physiotherapy and Clinical Electrotherapy, Hospital University Ramon y Cajal, IRICYS, Madrid,
Spain.
Objectives: To test the safety of the diode light therapy and evaluate the advantages of the interferential
effect of two light probes versus a conventional light probe in the relief of shoulder pain and disability
caused by shoulder tendinopathies.Design: Randomized single-blind pilot study.Setting: Clinical
electrotherapy unit.Participants: A total of 30 patients with shoulder pain from tendinopathies.
Interventions: The patients were randomly assigned into two groups. Group 1 (n = 15) received
interferential light therapy generated by two independent and identical cluster probes composed of light
emitting and superluminescent diodes. Similarly, two applicators were applied in group 2 (n = 15), but
only one was active, as in conventional clinical therapy. Each multi-diode cluster probe was composed
of seven light-emitting diodes at 600 nm and 12 superluminescent diodes at 950 nm.Main outcome
measures: Pain was evaluated by visual analogue scale (VAS) at day, at night and during several shoulder
movements. Shoulder functional status was measured by means of the University California Los Angeles
scale (UCLA).Results: Comparison between both treatments using the Mann-Whitney U-test showed
better results for the interferential treatment. There were significant differences in pain reduction during
abduction (P < 0.05) and external rotation (P < 0.05), with pain reductions in abduction and external
rotation of 1.5 (+/- 1.3) and 0.5 (+/- 1.0) respectively.Conclusion: Interferential light therapy was safe and
effective regarding the shoulder pain reduction during abduction and external rotation movements. The
estimated size sample needed for future two-treatment parallel-design studies will require about 60
patients.
Clin Rehabil 2012 May 29
http://www.ncbi.nlm.nih.gov/pubmed/?term=22643725

Effect of Low-Level Laser Therapy (660 nm) on Acute Inflammation
Induced by Tenotomy of Achilles Tendon in Rats.
Laraia EM, Silva IS, Pereira DM, Dos Reis FA, Albertini R, de Almeida P, Leal Junior EC, de Carvalho PD
Post Graduate Program for Health and Development of the Central-West Region, Federal University of
Mato Grosso do Sul, Campo Grande, Mato Grosso do Sul, Brazil Post Graduate Program in Rehabilitation
Sciences, Nove de Julho University (UNINOVE), Sao Paulo, SP, Brazil Post Graduate Program in
Biophotonics, Nove de Julho University (UNINOVE), Sao Paulo, SP, Brazil.
In this study we aimed to analyze the effects of low-level laser therapy (LLLT) (660 nm) on levels of
protein expression of inflammatory mediators after cutting Achilles tendon of rats. Thirty Wistar male rats
underwent partial incisions of the left Achilles tendon, and were divided into three groups of 10 animals
according to the time of euthanasia after injury: 6, 24 and 72 hours. Each group was then divided into
control group and LLLT group (treated with 100 mW, 3.57 W/cm(2) , 0.028 cm(2), 214 J/cm(2) , 6 J, 60
sec, single point). In LLLT group animals were treated once time per day until the time of euthanasia
established for each group. The group treated with LLLT showed a significant reduction of IL-1beta
compared to control groups at three time points (6h: p=0.0401; 24h: p=0.0015; 72h: p=0.0463). The
analysis of IL-6 showed significant reduction only in the LLLT group at 72 h compared to control group
(p=0.0179) while IL-10 showed a significant increase in the treated group compared with control group
at three experimental times (6h: p=0.0007; 24h: p=0.0256; 72h: p<0.0001). We conclude that LLLT is an
important modulator of inflammatory cytokines release after injury in Achilles tendon. (c) 2012 Wiley
Periodicals, Inc. Photochemistry and Photobiology (c) 2012 The American Society of Photobiology.
Photochem Photobiol 2012 May 21
http://www.ncbi.nlm.nih.gov/pubmed/?term=22621670

Clinical effectiveness of low-level laser therapy as an adjunct to eccentric
exercise for the treatment of achilles' tendinopathy: a randomized
controlled trial.
Tumilty S, McDonough S, Hurley DA, Baxter GD
Centre for Physiotherapy Research, School of Physiotherapy, University of Otago, Dunedin, New
Zealand.
Tumilty S, McDonough S, Hurley DA, Baxter GD. Clinical effectiveness of low-level laser therapy as an
adjunct to eccentric exercise for the treatment of Achilles' tendinopathy: a randomized controlled trial.
OBJECTIVE: To investigate the effectiveness of low-level laser therapy (LLLT) as an adjunct to a program
of eccentric exercises for the treatment of Achilles' tendinopathy. DESIGN: Randomized controlled trial
with evaluations at baseline and 4, 12, and 52 weeks. SETTING: Primary care clinic. PARTICIPANTS:
Participants with midportion Achilles' tendinopathy were randomly assigned to 2 groups (LLLT n=20:
mean age +/- SD, 45.6+/-9.1y; placebo n=20: mean age +/- SD, 46.5+/-6.4y). The 12-week evaluation
was completed by 36 participants (90%), and 33 participants (82.5%) completed the 52-week evaluation.
INTERVENTION: Both groups of participants performed eccentric exercises over a 3-month period. In
addition, they received either an active or placebo application of LLLT 3 times per week for the first 4
weeks; the dose was 3J per point. MAIN OUTCOME MEASURES: The primary outcome was the Victorian
Institute of Sport Assessment-Achilles' questionnaire (VISA-A) score at 12 weeks; secondary outcome was
a visual analog scale for pain. Outcomes were measured at baseline and 4, 12, and 52 weeks. RESULTS:
Baseline characteristics exhibited no differences between groups. At the primary outcome point, there
was no statistically significant difference in VISA-A scores between groups (P>.05). The difference in
VISA-A scores at the 4-week point significantly favored the placebo group (F(1)=6.411, sum of squares
783.839; P=.016); all other outcome scores showed no significant difference between the groups at any
time point. Observers were blinded to groupings. CONCLUSIONS: The clinical effectiveness of adding
LLLT to eccentric exercises for the treatment of Achilles' tendinopathy has not been demonstrated using
the parameters in this study.
Arch Phys Med Rehabil 2012 May 93(5) 733-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=22541305

Interferential laser therapy in the treatment of shoulder pain and disability
from musculoskeletal pathologies: a randomised comparative study.
Montes-Molina R, Prieto-Baquero A, Martinez-Rodriguez ME, Romojaro-Rodriguez AB, Gallego-Mendez
V, Martinez-Ruiz F
Unit of Physiotherapy, Hospital Universitario Ramon y Cajal, IRYCIS, Ctra. de Colmenar, 28034 Madrid,
Spain.
BACKGROUND: Interference is an important feature of the waves. When two or more in phase light
waves meet, a new and reinforced wave is generated. Shoulder pain is a common clinical problem and
laser is one of the treatments frequently used to relieve it. OBJECTIVE: To test the safety of interferential
laser therapy generated by two independent low level lasers and compare its effectiveness with
conventional single laser therapy in the reduction of shoulder musculoskeletal pain and associated
disability. DESIGN: Randomised and single-blind controlled clinical trial. SETTING: Physiotherapy Unit
and Rehabilitation Department of Ramon y Cajal University Hospital (Madrid). PARTICIPANTS: 200
patients with shoulder musculoskeletal pain were randomly assigned in two groups, 100 people each.
INTERVENTIONS: Group I, experimental (n=100) received interferential laser, placing two probes
opposite each other over the shoulder joint. Group II, control (n=100) received conventional laser
therapy, using a single probe along with a second inactive dummy probe. Lasers used were GaAlAs
diode (810 nm, 100 mW), in continuous emission. Laser was applied in contact mode through ten
sessions, on 5 shoulder points (7 Joules/point) per session. MAIN OUTCOME MEASURES: Visual
Analogue Scale (VAS) score and Shoulder Pain Disability index (SPADI), recorded before and after laser
treatment. RESULTS: There were no differences between both groups in the reduction of pain, either
assessed by VAS scale (median difference=0, 95% CI of the difference =-.6 to .5, p=0.81) or SPADI index
(median difference = .4, 95% CI of the difference =-2.9 to 3.8, p=0.80), using the Mann-Whitney U-test.
Comparison between the scores recorded before and after the treatment, within each group, showed
significant differences for VAS during movement (median difference=3, 95% CI of the difference =2.07 to
4, p<0.001) and SPADI index (median difference=3.5, 95% CI of the difference =2.67 to 3.85, Wilcoxon
test, p<0.001), for both groups. CONCLUSIONS: In this study, the application of two low level lasers in
order to generate interference inside the irradiated tissue showed to be a safe therapy. Both interferential
and conventional laser therapy reduced shoulder pain and disability. Nevertheless, differences between
them were not detected. Future research in this field could include applying this technique with other
laser parameters or application forms.
Physiotherapy 2012 Jun 98(2) 143-50
http://www.ncbi.nlm.nih.gov/pubmed/?term=22507365

An investigation of the transmission and attenuation of intense pulsed light
on samples of human Achilles tendon and surrounding tissue.
Hutchison AM, Beard DJ, Bishop J, Pallister I, Davies W
Orthopaedic Department, Abertawe Bro Morgannwg University Health Board, Swansea, Wales, UK; The
School of Medicine, Swansea University, Swansea, Wales, UK. anne-marie.hutchison@wales.nhs.uk.
BACKGROUND: Light therapy is a common mode of treatment for musculoskeletal injuries but the depth
of penetration of light radiation is controversial. Evidence exists for the efficacy of intense pulsed light
(IPL) treatment for the rejuvenation of skin (superficial tissue) but it is not known if the IPL can penetrate
deeper. If the IPL can penetrate to the depth of the Achilles tendon it may provide a potential
management options in the treatment of a chronic mid-body Achilles tendinopathy. OBJECTIVES: To
examine if any optical radiation produced by an IPL transmits to the depth of the Achilles tendon when
applied cutaneously to excised samples of human Achilles tissue. A secondary aim was to establish the
relative amount of optical radiation that was attenuated within the tendon. MATERIALS AND METHODS:
Three samples of human Achilles tendon and surrounding tissue were harvested following elective lower
limb amputation operations. Each sample was irradiated 2-6 cm above the insertion into the calcaneus
(area of an Achilles tendinopathy) with IPL (model iPulse; Cyden Ltd, Wales, UK) set at a single pulse of
25 millisecond, wavelength range 530-1,110 nm and fluence of 13 J/cm(2) . The transmission of light
radiation was evaluated using (a) standard SLR digital camera, (b) spectrometer, and (c) an external
energy meter. RESULTS: Light radiation was found to have transmitted through each of the three tissue
samples by all three instruments. There were observable differences in the color of light detected for the
control photo and the IPL irradiated tissue samples photographs. The percentage of fluence that was
detected to have transmitted through the tissue samples by the energy meter was 4-8.1% and
wavelengths between 645 and 843 nm were detected to have transmitted through the tissue by the
spectrometer. In addition, the percentage of light radiation that attenuated with the tendon was 10.2
-17.32%. CONCLUSION: The results of this study provides evidence that IPL penetrates to the depth of
the Achilles tendon and attenuates with the tendon. IPL has potential to produce physiological effects in
the treatment of patients with a chronic mid-body Achilles tendinopathy. Lasers Surg. Med. (c) 2012
Wiley Periodicals, Inc.
Lasers Surg Med 2012 Apr 13
http://www.ncbi.nlm.nih.gov/pubmed/?term=22505339

The beneficial effects of adding low level laser to ultrasound and exercise
in Iranian women with shoulder tendonitis: A randomized clinical trial.
Otadi K, Hadian MR, Olyaei G, Jalaie S
Faculty of Rehabilitation, Tehran University of Medical Sciences and Health Services, Tehran, Iran.
Objectives: A randomized, double-blind, clinical trial study was conducted with the aim of determining
the efficacy of adding laser (830 nm) to ultrasound (US) and exercise for the management of shoulder
tendonitis. Methods: 42 subjects (n=21, in adding laser group and n=21, in US and exercise group)
received a course of 10 sessions treatment over one month in the shoulder region. Outcome measures
such as Visual Analogue Scale (VAS), Tenderness Severity Scale (TSS), Constant Murley Score (CMS) and
Manual Muscle Testing (MMT) were performed before treatment and at the end of 4 weeks treatment. In
addition, follow up were performed 2 months after the end of treatment based on the degree of pain
improvement. Results: VAS, TSS and CMS improved significantly (P=0.001) in both groups, however the
muscle strengths only improved significantly in adding laser group (P< 0.01).Conclusion: It seems that
both protocols of physical therapy interventions were effective in relieving the signs and symptoms of
shoulder tendonitis. Furthermore, adding low level laser therapy (LLLT) to the US and exercise was more
efficient in improving the muscle strength in patients with shoulder tendonitis over a period of three
months. However, it should be emphasized that, the current results might be due to the effects of laser
and exercise instead of laser, us and exercise (as we had no independent group for US).
J Back Musculoskelet Rehabil 2012 Jan 1 25(1) 13-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=22398262

The effectiveness of nonoperative treatment for frozen shoulder: a
systematic review.
Tashjian RZ
University of Utah School of Medicine, Salt Lake City, Utah.
OBJECTIVE: To systematically review the evidence for the effectiveness of nonoperative interventions in
the management of frozen shoulder (adhesive capsulitis). DATA SOURCES: The Cochrane Library,
PubMed, EMBASE, CINAHL, and Pedro were searched for randomized controlled trials (RCTs) and
systematic reviews of interventions for primary adhesive capsulitis (search words included frozen
shoulder, shoulder pain, and periarthritis) up to April 2008. STUDY SELECTION: Selection criteria
required that studies included patients with frozen shoulder; the disorder was not caused by acute trauma
or systemic disease; an intervention for treating adhesive capsulitis was evaluated; the outcome measures
included pain, function, or recovery and were reported separately for patients in the study with adhesive
capsulitis; and the article was written in English, French, German, or Dutch. Two reviewers
independently selected relevant studies from the search results and resolved disagreements by consensus.
The findings from 5 Cochrane reviews and 18 recent additional RCTs were included. DATA
EXTRACTION: Information on the study population, interventions, outcome measures, and results was
extracted by 1 reviewer and checked by a second. Methodologic quality was assessed independently by
2 reviewers. Heterogeneity of the studies was such that the data could not be quantitatively assessed. The
level of evidence was ranked as strong, moderate, limited, or conflicting, depending on the consistency
of positive findings and the quality of the RCTs; as no differences in effectiveness found; and as no
evidence for the intervention from reviews or RCTs. MAIN RESULTS: There was strong evidence in the
short term for the effectiveness of intra-articular steroid injections for pain but not range of motion and
moderate evidence for steroid injections for pain in the medium term. No differences were found on
range of motion between steroid injections and manipulation. There was moderate evidence in favor of
arthrographic distension compared with steroid injections in the short term. Among physiotherapy
interventions, there was strong evidence in favor of laser therapy compared with placebo in producing a
good outcome and some evidence for reduced pain and disability. There was moderate evidence for
several mobilization techniques in the short and long term and in combination with exercise. There was
moderate evidence in the short term for the effectiveness of oral steroids compared with placebo or no
treatment for pain relief and range of motion and for suprascapular nerve block compared with
acupuncture, placebo, or steroid injections for pain relief. CONCLUSIONS: Pain, range of motion, and
overall outcome in adhesive capsulitis were most effectively improved by steroid injections, laser
therapy, some mobilization techniques, arthrographic distension, and suprascapular nerve block. Most
effects were shown in the short term, although physiotherapy did show effects in the longer term.
Clin J Sport Med 2012 Mar 22(2) 168-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=22388345

Effect of low-level laser therapy on healing of tenotomized Achilles tendon
in streptozotocin-induced diabetic rats.
Nouruzian M, Alidoust M, Bayat M, Bayat M, Akbari M
Department of Anatomical sciences and Biology, Medical Faculty, Shahid Beheshti University, MC, PO
Box 19395/4719, Tehran, 1985717443, Iran, hamidrr2003@yahoo.com.
Diabetes mellitus (DM) is associated with musculoskeletal damage. Investigations have indicated that
healing of the surgically tenotomized Achilles tendon was considerably augmented following low-level
laser therapy (LLLT) in non-diabetic, healthy animals. The aim of the present study was to evaluate the
effect of LLLT on the Achilles tendon healing in streptozotocin-induced diabetic (STZ-D) rats via a
biomechanical evaluating method. Thirty-three rats were divided into non-diabetic (n = 18) and diabetic
(n = 15) groups. DM was induced in the rats by injections of STZ. The right Achilles tendons of all rats
were tenotomized 1 month after STZ injections. The two experimental groups (n = 6 for each group) of
non-diabetic rats were irradiated with a helium-neon (He-Ne) laser at 2.9 and 11.5 J/cm(2) for ten
consecutive days. The two experimental groups of diabetic rats (n = 5 for each group) were irradiated
with a He-Ne laser at 2.9 and 4.3 J/cm(2) for ten consecutive days. The tendons were submitted to a
tensiometric test. Significant improvements in the maximum stress (MS) values (Newton per square
millimeter) were found following LLLT at 2.9 J/cm(2) in both the non-diabetic (p = 0.031) and diabetic (p
= 0.019) experimental groups when compared with their control groups. LLLT at 2.9 J/cm(2) to the
tenotomized Achilles tendons in the non-diabetic and diabetic rats significantly increased the strength
and MS of repairing Achilles tendons in our study.
Lasers Med Sci 2012 Feb 28
http://www.ncbi.nlm.nih.gov/pubmed/?term=22370620

Effects of a Therapeutic Laser and Passive Stretching Program for Treating
Tendon Overuse.
Ng GY, Chung PY
Department of Rehabilitation Sciences, Hong Kong Polytechnic University , Hong Kong (SAR), China .
Abstract Objective: This study investigated the effects of a therapeutic laser, passive stretching, and their
combined treatment on the strength of Achilles tendons with overuse pathologies. Background data:
Tendinopathy involving overuse is usually treated with exercise and stretching, but there has been no
report on the treatment effect of a therapeutic laser combined with passive stretching on managing this
condition. Despite the beneficial effect of a therapeutic laser on healing tendons that have had traumatic
injury, its effect on degenerative tendons is not known. Methods: Twenty-five mature Sprague-Dawley
(SD) rats were used, with 20 subjected to daily bipedal downhill running for 8 weeks, to induce Achilles
overuse, and 5 as normal controls. The exercised rats were divided into four groups: 1, laser treatment; 2,
passive stretching; 3, combined laser and stretching; and 4, no treatment, running controls. GaAlAs laser
with 660 nm wavelength was applied to both Achilles tendons for 50 sec for Groups 1 and 3. Passive
stretching of 20 times/10 sec of maximum ankle plantar flexion was applied to Groups 2 and 3.
Treatments were applied after each running session for a a total of 56 treatment sessions. On week 9, the
tendons were tested for load-relaxation, stiffness, and ultimate strength. Results: Stiffness was different
(p=0.01), difference in ultimate strength was marginally insignificant (p=0.07), and load-relaxation
difference was not significant among groups. Post-hoc analyses revealed that the mean stiffness of all the
four exercise groups was lower than the normal control, whereas the ultimate strength from the laser and
combined laser and stretching was not different from that of the normal control group, but was higher
than that of the passive stretching and no treatment groups. Conclusions: We conclude that a therapeutic
laser and combined laser with passive stretching might slow down the decrease in Achilles tendon
strength but would not be able to stop the pathological changes of overuse from developing.
Photomed Laser Surg 2012 Jan 11
http://www.ncbi.nlm.nih.gov/pubmed/?term=22235970

Effects of low-level laser therapy in combination with physiotherapy in the
management of rotator cuff tendinitis.
Eslamian F, Shakouri SK, Ghojazadeh M, Nobari OE, Eftekharsadat B
Physical Medicine and Rehabilitation Research Center, Imam Reza hospital, Tabriz University of Medical
Sciences, Golgasht Ave, Tabriz, Iran, eslamiyanf@tbzmed.ac.ir.
Rotator cuff tendinitis is one of the main causes of shoulder pain. The objective of this study was to
evaluate the possible additive effects of low-power laser treatment in combination with conventional
physiotherapy endeavors in these patients. A total of 50 patients who were referred to the Physical
Medicine and Rehabilitation Clinic with shoulder pain and rotator cuff disorders were selected. Pain
severity measured with visual analogue scale (VAS), abduction, and external rotation range of motion in
shoulder joint was measured by goniometry, and evaluation of daily functional abilities of patients was
measured by shoulder disability questionnaire. Twenty-five of the above patients were randomly assigned
into the control group and received only routine physiotherapy. The other 25 patients were assigned into
the experimental group and received conventional therapy plus low-level laser therapy (4 J/cm(2) at each
point over a maximum of ten painful points of shoulder region for total 5 min duration). The above
measurements were assessed at the end of the third week of therapy in each group and the results were
analyzed statistically. In both groups, statistically significant improvement was detected in all outcome
measures compared to baseline (p < 0.05). Comparison between two different groups revealed better
results for control of pain (reduction in VAS average) and shoulder disability problems in the
experimental group versus the control (3.1 +/- 2.2 vs. 5 +/- 2.6, p = 0.029 and 4.4 +/- 3.1 vs. 8.5 +/- 5.1,
p = 0.031, respectively ) after intervention. Positive objective signs also had better results in the
experimental group, but the mean range of active abduction (144.92 +/- 31.6 vs. 132.80 +/- 31.3) and
external rotation (78.0 +/- 19.5 vs. 76.3 +/- 19.1) had no significant difference between the two groups (p
= 0.20 and 0.77, respectively). As one of physical modalities, gallium-arsenide low-power laser
combined with conventional physiotherapy has superiority over routine physiotherapy from the view of
decreasing pain and improving the patient's function, but no additional advantages were detected in
increasing shoulder joint range of motion in comparison to other physical agents.
Lasers Med Sci 2011 Nov 4
http://www.ncbi.nlm.nih.gov/pubmed/?term=22052627

Comparison of the effects of low energy laser and ultrasound in treatment
of shoulder myofascial pain syndrome: a randomized single-blinded
clinical trial.
Rayegani S, Bahrami M, Samadi B, Sedighipour L, Mokhtarirad M, Eliaspoor D
Physical Medicine and Rehabilitation Department, Shohada Medical Center, Shaheed Beheshti Medical
University of Medical Sciences, Tehran, Ira- bahrami7mh@gmail.com.
BACKGROUND: Myofascial pain syndrome (MPS) is one of the most prevalent musculoskeletal diseases.
MPS impaired quality of life in the patients. There is a lot of controversy about different treatment options
which include medical treatments, physical therapy, injections, ultrasound and laser. The effects of laser
in MPS are challenging. AIM: To assess the effects of laser and ultrasound in treatment of MPS. DESIGN:
Randomized single blinded clinical trial SETTING: Outpatient physical therapy clinic at university
hospital POPULATION: Sixty three subjects (females: 46, males: 17), (age range: 17-55 year old) who
had a diagnosis of definite MPS were entered in the study. METHODS: We measured the pain intensity at
rest, during activity and at night using Visual Analogue Scale (VAS) questionnaire. The patients also filled
the Neck Disability Index (NDI) form and the pain threshold provoked by pressure was determined using
algometric assessment. Then, the patients were categorized randomly in groups A, B and C (receiving
laser therapy, ultrasound and sham laser therapy, respectively). Six weeks after the initial visit, they were
visited again and filled the forms again. RESULTS: Ultrasound was effective in VAS improvement during
activity (46%), at rest (39%) and at night (35%). It also improved NDI scores (34%) and algometric
assessment (37%). Laser was effective in VAS improving during activity (54%), at night (51%) and at rest
(51%) and also improved NDI scores (73%). It was also found effective in algometric assessment
improvement (105%). Laser resulted in more NDI score and algometric assessment improvements
comparing to ultrasound (p<0.05). CONCLUSION: This study introduces laser as one of the preferred
treatments of myofascial pain syndrome in shoulder.
Eur J Phys Rehabil Med 2011 Sep 47(3) 381-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=21946400

Infrared (810 nm) low-level laser therapy in rat Achilles tendinitis: A
consistent alternative to drugs.
Marcos RL, Junior EC, de Moura Messias F, de Carvalho MH, Pallotta RC, Frigo L, Dos Santos RA, Ramos
L, Teixeira S, Bjordal JM, Lopes-Martins RA
Laboratory of Pharmacology and Experimental Therapeutics, Department of Pharmacology, Institute of
Biomedical Sciences, University of Sao Paulo - Sao Paulo, Brazil. Post Graduate Program in
Rehabilitation Sciences, Nove de Julho University (UNINOVE) - Sao Paulo - SP, Brazil. Laboratory of
Hypertension, Department of Pharmacology, Institute of Biomedical Sciences, University of Sao Paulo Sao Paulo - SP, Brazil. Biological Sciences and Health Center, Cruzeiro do Sul University - Sao Paulo SP, Brazil. Section of Evidence Based Practice, Bergen University College - Bergen, Norway.
Non-steroidal anti-inflammatory drugs (NSAID) are widely used and can reduce musculoskeletal pain in
spite of the cost of adverse reactions like gastrointestinal ulcers or cardiovascular events. The current
study investigates if a safer treatment such as low-level laser therapy (LLLT) could reduce tendinitis
inflammation, and whether a possible pathway could be through inhibition of either of the two
cyclooxygenase isoforms in inflammation. Wistar rats (6 animals/group) were injected with saline
(control) or collagenase in their Achilles tendons. Then we treated them with three different doses of
infrared LLLT (810nm; 100mW; 10s, 30s and 60s; 5W/cm(2) ; 1J, 3J, 6J) at the sites of the injections, or
intramuscular diclofenac, a non-selective COX inhibitor/NSAID. We found that LLLT-dose of 3J
significantly reduced inflammation through less COX-2-derived gene expression and PGE(2) production,
and less edema formation compared to non-irradiated controls. Diclofenac controls exhibited
significantly lower PGE(2) cytokine levels at 6h than collagenase control, but cyclooxygenase isoform 1derived gene expression and cytokine PGE(2) levels were not affected by treatments. As LLLT seems to
act on inflammation through a selective inhibition of the COX-2 isoform in collagenase-induced
tendinitis, LLLT may have potential to become a new and safer non-drug alternative to coxibs.
Photochem Photobiol 2011 Sep 12
http://www.ncbi.nlm.nih.gov/pubmed/?term=21910734

Tennis elbow.
Bisset L, Coombes B, Vicenzino B
Department of Health and Rehabilitation, University of Queensland, Brisbane, Australia.
INTRODUCTION: Lateral pain in the elbow affects up to 3% of the population, and is considered an
overload injury of the extensor tendons of the forearm where they attach at the lateral epicondyle.
Although usually self-limiting, symptoms may persist for over 1 year in up to 20% of people. METHODS
AND OUTCOMES: We conducted a systematic review and aimed to answer the following clinical
question: What are the effects of treatments for tennis elbow? We searched: Medline, Embase, The
Cochrane Library, and other important databases up to November 2009 (Clinical Evidence reviews are
updated periodically, please check our website for the most up-to-date version of this review). We
included harms alerts from relevant organisations such as the US Food and Drug Administration (FDA)
and the UK Medicines and Healthcare products Regulatory Agency (MHRA). RESULTS: We found 80
systematic reviews, RCTs, or observational studies that met our inclusion criteria. We performed a
GRADE evaluation of the quality of evidence for interventions. CONCLUSIONS: In this systematic review
we present information relating to the effectiveness and safety of the following interventions:
acupuncture, autologous whole blood injections, corticosteroid injections, combination physical
therapies, exercise, extracorporeal shock wave therapy, iontophoresis, low-level laser therapy,
manipulation, non-steroidal anti-inflammatory drugs (oral and topical), orthoses (bracing), platelet-rich
plasma injections, pulsed electromagnetic field treatment, surgery, and ultrasound.
BMJ, Clin Evid 2011
http://www.ncbi.nlm.nih.gov/pubmed/?term=21708051

Different Power Settings of LLLT on the Repair of the Calcaneal Tendon.
Neves MA, Pinfildi CE, Wood VT, Gobbato RC, da Silva FM, Parizotto NA, Hochman B, Ferreira LM
1 Department of Plastic Surgery, Universidade Federal de Sao Paulo (UNIFESP) , Sao Paulo, Brazil .
Abstract Objective: The purpose of this study was to evaluate the effect of an 830-nm GaAlAs diode laser
operating at output powers of 40, 60, 80, and 100 mW and energy density of 30 J/cm(2) on the repair of
partial calcaneal tendon ruptures in rats. Methods: A partial tendon rupture was induced in all animals,
which were treated with laser irradiation for 5 consecutive days. Six days after injury, the injured tendons
were removed and examined by polarized light microscopy. Collagen fiber organization was evaluated
by birefringence measurements, and collagen content was determined by Picrosirius Red staining.
Results: It was observed that the higher the output power (60-100 mW) the greater the amount of type III
collagen (p<0.01). The amount of type I collagen was significantly greater (p=0.05) in the 80 mW group
than in the control group (sham stimulation). A non-statistically significant improvement in the
realignment of collagen fibers was observed in the irradiated groups. Conclusions: Low-level laser
therapy resulted in significantly greater amounts of type III collagen (output powers of 60 mW or more)
and type I collagen (output power of 80 mW), however, no significant differences between groups were
found in the realignment of collagen fibers.
Photomed Laser Surg 2011 Jun 13
http://www.ncbi.nlm.nih.gov/pubmed/?term=21668375

Comparison of the effects of low energy laser and ultrasound in treatment
of shoulder myofascial pain syndrome: a randomized single-blinded
clinical trial.
Rayegani SM, Bahrami MH, Samadi B, Sedighipour L, Mokhtarirad MR, Eliaspoor D
Physical Medicine and Rehabilitation Department, Shohada Medical Center, Shaheed Beheshti Medical
University of Medical Sciences, Tehran, Iran - bahrami7mh@gmail.com.
BACKGROUND: Myofascial pain syndrome (MPS) is one of the most prevalent musculoskeletal diseases.
MPS impaired quality of life in the patients. There is a lot of controversy about different treatment options
which include medical treatments, physical therapy, injections, ultrasound and laser. The effects of laser
in MPS are challenging. AIM: To assess the effects of laser and ultrasound in treatment of MPS. DESIGN:
Randomized single blinded clinical trial SETTING: Outpatient physical therapy clinic at university
hospital POPULATION:Sixty three subjects (females: 46, males: 17), (age range: 17-55 year old) who had
a RESULTS: Ultrasound was effective in VAS improvement during activity (46%), at rest (39%) and at
night (35%). It also improved NDI scores (34%) and algometric assessment (37%). Laser was effective in
VAS improving during activity (54%), at night (51%) and at rest (51%) and also improved NDI scores
(73%). It was also found effective in algometric assessment improvement (105%). Laser resulted in more
NDI score and algometric assessment improvements comparing to ultrasound (p<0.05). CONCLUION:
This study introduces laser as one of the preferred treatments of myofascial pain syndrome in shoulder.
Eur J Phys Rehabil Med 2011 Jun 13
http://www.ncbi.nlm.nih.gov/pubmed/?term=21666573

An experimental study of low-level laser therapy in rat Achilles tendon
injury.
Joensen J, Gjerdet NR, Hummelsund S, Iversen V, Lopes-Martins RA, Bjordal JM
Department of Physiotherapy, Faculty of Health and Social Science, Bergen University College, Bergen,
Norway, jon.joensen@hib.no.
The aim of this controlled animal study was to investigate the effect of low-level laser therapy (LLLT)
administered 30 min after injury to the Achilles tendon. The study animals comprised 16 Sprague Dawley
male rats divided in two groups. The right Achilles tendons were injured by blunt trauma using a mini
guillotine, and were treated with LLLT or placebo LLLT 30 min later. The injury and LLLT procedures
were then repeated 15 hours later on the same tendon. One group received active LLLT (lambda = 904
nm, 60 mW mean output power, 0.158 W/cm(2) for 50 s, energy 3 J) and the other group received
placebo LLLT 23 hours after LLLT. Ultrasonographic images were taken to measure the thickness of the
right and left Achilles tendons. Animals were then killed, and all Achilles tendons were tested for ultimate
tensile strength (UTS). All analyses were performed by blinded observers. There was a significant increase
in tendon thickness in the active LLLT group when compared with the placebo group (p < 0.05) and there
were no significant differences between the placebo and uninjured left tendons. There were no
significant differences in UTS between laser-treated, placebo-treated and uninjured tendons. Laser
irradiation of the Achilles tendon at 0.158 W/cm(2) for 50 s (3 J) administered within the first 30 min after
blunt trauma, and repeated after 15 h, appears to lead to edema of the tendon measured 23 hours after
LLLT. The guillotine blunt trauma model seems suitable for inflicting tendon injury and measuring the
effects of treatment on edema by ultrasonography and UTS. More studies are needed to further refine this
model.
Lasers Med Sci 2011 May 6
http://www.ncbi.nlm.nih.gov/pubmed/?term=21547473

Conservative Management of Achilles Tendon Wounds: Results of a
Retrospective Study.
Kleinman Y, Cahn A

Achilles tendon wounds are therapeutically challenging. The tendon`s functional importance, the paucity
of soft tissue surrounding the ankle, and common patient comorbidities often limit surgical reconstructive
procedure options. Depending on wound depth and overall patient health, secondary intention healing
of these wounds can take many months. At the authors' wound care center, patients who are referred
with recalcitrant, deep Achilles tendon wounds and who are able to visit the center two to three times
per week are offered a protocol of topical hyperbaric oxygen (THBO) followed by low-level laser therapy
(LLLT) and moisture-retentive dressings. A retrospective study was conducted to evaluate the outcomes of
patients who received treatment for a deep Achilles tendon wound during the years 2004 through 2008.
Patients who were seen but did not obtain care at the center were contacted via telephone. Of the 80
patients seen, 15 were referred for amputation, 52 obtained treatment elsewhere, and 13 received the
THBO/LLLT protocol. Patient median age was 73 years (range 52-90 years) and most (85%) had diabetes
mellitus. Average wound size was 90 cm2 (range 6.25-300 cm2) with an average duration of 11.7
months (range 2-60 months) before treatment. Complete re-epithelialization was achieved in 10 patients
(77%) following a mean treatment time of 19 +/- 10 weeks (range 5-42 weeks). Of those, seven remained
ambulatory and ulcer-free at mean follow-up of 3.3 +/- 1.8 years. Eight of the 52 patients (15%) who
were not treated in the authors' center reported their ulcer was healed and 15 (29%) underwent
amputation. Considering the severity of these wounds, the observed treatment outcomes are encouraging
and may present a reasonable alternative for some patients with Achilles tendon wounds. Research is
needed to clarify the role of these modalities in the conservative treatment of patients with Achilles
tendon ulceration.
Ostomy Wound Manage 2011 Apr 57(4) 32-40
http://www.ncbi.nlm.nih.gov/pubmed/?term=21512191

Conflicting findings on effectiveness of low level laser therapy for
tendinopathy.
Steffens D, Maher CG
Centre for Evidence-Based Physiotherapy, The George Institute for Global Health, PO Box M201,
Missenden Road, Sydney, NSW 2050, Australia. dsteffens@georgeinstitute.org.au.

Br J Sports Med 2011 Apr 45(5) 459
http://www.ncbi.nlm.nih.gov/pubmed/?term=21393263

Low-level laser therapy (LLLT; 780 nm) acts differently on mRNA
expression of anti- and pro-inflammatory mediators in an experimental
model of collagenase-induced tendinitis in rat.
Pires D, Xavier M, Araujo T, Silva JA Jr, Aimbire F, Albertini R
Institute of Research and Development, Av. Shishima Hifumi, 2911, Urbanova, CEP, 12.244-000, Sao
Jose dos Campos, SP, Brazil.
Low-level laser therapy (LLLT) has been found to produce anti-inflammatory effects in a variety of
disorders. Tendinopathies are directly related to unbalance in expression of pro- and anti-inflammatory
cytokines which are responsible by degeneration process of tendinocytes. In the current study, we
decided to investigate if LLLT could reduce mRNA expression for TNF-alpha, IL-1beta, IL-6, TGF-beta
cytokines, and COX-2 enzyme. Forty-two male Wistar rats were divided randomly in seven groups, and
tendinitis was induced with a collagenase intratendinea injection. The mRNA expression was evaluated
by real-time PCR in 7th and 14th days after tendinitis. LLLT irradiation with wavelength of 780 nm
required for 75 s with a dose of 7.7 J/cm(2) was administered in distinct moments: 12 h and 7 days post
tendinitis. At the 12 h after tendinitis, the animals were irradiated once in intercalate days until the 7th or
14th day in and them the animals were killed, respectively. In other series, 7 days after tendinitis, the
animals were irradiated once in intercalated days until the 14th day and then the animals were killed.
LLLT in both acute and chronic phases decreased IL-6, COX-2, and TGF-beta expression after tendinitis,
respectively, when compared to tendinitis groups: IL-6, COX-2, and TGF-beta. The LLLT not altered IL
-1beta expression in any time, but reduced the TNF-alpha expression; however, only at chronic phase.
We conclude that LLLT administered with this protocol reduces one of features of tendinopathies that is
mRNA expression for pro-inflammatory mediators.
Lasers Med Sci 2010 Aug 25
http://www.ncbi.nlm.nih.gov/pubmed/?term=20737183

Collagen changes and realignment induced by low-level laser therapy and
low-intensity ultrasound in the calcaneal tendon.
Wood VT, Pinfildi CE, Neves MA, Parizoto NA, Hochman B, Ferreira LM
Division of Plastic Surgery, Universidade Federal de Sao Paulo (UNIFESP), CEP 04023-002 Sao Paulo, SP,
Brazil. vivianewood@gmail.com
BACKGROUND AND OBJECTIVE: The treatment of calcaneal tendon injuries requires long-term
rehabilitation. Ultrasound (US) and low-level laser therapy (LLLT) are the most used and studied physical
agents in the treatment of tendon injuries; however, only a few studies examined the effects of the
combination of US and LLLT. Therefore, the purpose of this study was to investigate which treatment (the
exclusive or combined use of US and LLLT) most effectively contribute to tendon healing. STUDY
DESIGN/MATERIALS AND METHODS: This was a controlled laboratory study with 50 rats whose
Achilles tendon was injured by direct trauma. The rats were randomly divided into five groups and
treated for 5 consecutive days, as follows: group 1 (control) received no treatment; group 2 was treated
with US alone; group 3 was treated with LLLT alone; group 4 was treated first with US followed by LLLT;
and group 5 was treated first with LLLT followed by US. On the sixth post-injury day, the tendons were
removed and examined by polarized light microscopy. The organization of collagen fibers was assessed
by birefringence measurements. Picrosirius-stained sections were examined for the presence of types I
and III collagen. RESULTS: There was a significantly higher organization of collagen fibers in group 2
(US) than in the control group (P = 0.03). The amount of type I collagen found in groups 2 (US), 3 (LLLT),
and 5 (LLLT + US) was significantly higher than that in the control group (P <or= 0.01), but no significant
differences were found between treatment groups. There were no differences in the amount of type III
collagen between groups. CONCLUSION: Ultrasound, LLLT, and the combined use of LLLT and US
resulted in greater synthesis of type I collagen; US was also effective in increasing collagen organization
in the early stages of the healing process.
Lasers Surg Med 2010 Aug 42(6) 559-65
http://www.ncbi.nlm.nih.gov/pubmed/?term=20662033

Anti-inflammatory effects of low-level light emitting diode therapy on
Achilles tendinitis in rats.
Xavier M, David DR, de Souza RA, Arrieiro AN, Miranda H, Santana ET, Silva JA Jr, Salgado MA, Aimbire
F, Albertini R
Institute of Research and Development, IP&D, Vale do Paraiba University, UNIVAP, Av. Shishima
Hifumi, 2911, 12244-000 Sao Jose dos Campos, Sao Paulo, Brazil.
BACKGROUND AND OBJECTIVES: The present study investigated the effects of low-level light emitting
diode (LED) therapy (880 +/- 10 nm) on inflammatory process in a experimental model of Achilles
tendinitis induced by collagenase. STUDY DESIGN/MATERIALS AND METHODS: Fifty-six male Wistar
were separated into seven groups (n = 8), three groups in the experimental period of 7 days and four
groups in the experimental period of 14 days, the control group (CONT), tendinitis group (TEND), LED
therapy group (LEDT) for both experimental periods, and LED therapy group 7th to 14th day (LEDT delay)
for 14 days experimental period. The LED parameters was 22 mW CW of optical output power,
distributed in an irradiation area of 0.5 cm(2), with an irradiation time of 170 seconds, the applied energy
density was 7.5 J/cm(2) in contact. The therapy was initiated 12 hours after the tendinitis induction, with
a 48-hour interval between the irradiations. The histological analysis and inflammatory mediators were
quantified. RESULTS: Our results showed that LED decreases the inflammatory cells influx and mRNA
expression to IL-1 beta, IL-6, tumor necrosis factor-alpha (TNF-alpha) in both phase, and cyclooxygenase
-2 (COX-2) just in initial phase (P < 0.05). CONCLUSION: Our results suggest that the anti-inflammatory
therapy with low-power LED (880 nm) enhanced the tissue response in all groups. We can conclude that
the LED was able to reduce signs of inflammation in collagenase-induced tendinitis in rats by reducing
the number of inflammatory cells and decrease mRNA expression of cytokines.
Lasers Surg Med 2010 Aug 42(6) 553-8
http://www.ncbi.nlm.nih.gov/pubmed/?term=20662032

Frozen shoulder: the effectiveness of conservative and surgical
interventions--systematic review.
Favejee MM, Huisstede BM, Koes BW
Department of Rehabilitation Medicine, Erasmus University Medical Center, Rotterdam, The Netherlands.
Background A variety of therapeutic interventions is available for restoring motion and diminishing pain
in patients with frozen shoulder. An overview article concerning the evidence for the effectiveness of
these interventions is lacking. Objective To provide an evidence-based overview regarding the
effectiveness of conservative and surgical interventions to treat the frozen shoulder. Methods The
Cochrane Library, PubMed, Embase, Cinahl and Pedro were searched for relevant systematic reviews and
randomised clinical trials (RCTs). Two reviewers independently selected relevant studies, assessed the
methodological quality and extracted data. A best-evidence synthesis was used to summarise the results.
Results Five Cochrane reviews and 18 RCTs were included studying the effectiveness of oral medication,
injection therapy, physiotherapy, acupuncture, arthrographic distension and suprascapular nerve block
(SSNB). Conclusions We found strong evidence for the effectiveness of steroid injections and laser
therapy in short-term and moderate evidence for steroid injections in mid-term follow-up. Moderate
evidence was found in favour of mobilisation techniques in the short and long term, for the effectiveness
of arthrographic distension alone and as an addition to active physiotherapy in the short term, for the
effectiveness of oral steroids compared with no treatment or placebo in the short term, and for the
effectiveness of SSNB compared with acupuncture, placebo or steroid injections. For other commonly
used interventions no or only limited evidence of effectiveness was found. Most of the included studies
reported short-term results, whereas symptoms of frozen shoulder may last up to 4 years. High quality
RCTs studying long-term results are clearly needed in this field.
Br J Sports Med 2010 Jul 20
http://www.ncbi.nlm.nih.gov/pubmed/?term=20647296

Review conclusion for low-level laser therapy in shoulder impingement
syndrome appears to be sensitive to alternative interpretations of trial
results.
Bjordal JM

J Rehabil Med 2010 Jul 42(7) 700-1; author reply 701-2
http://www.ncbi.nlm.nih.gov/pubmed/?term=20603704

Low Level Laser Treatment of Tendinopathy: A Systematic Review with
Meta-analysis.
Tumilty S, Munn J, McDonough S, Hurley DA, Basford JR, Baxter GD
1 Centre for Physiotherapy Research, School of Physiotherapy, University of Otago , Dunedin, New
Zealand .
Abstract Objectives: To assess the clinical effectiveness of Low Level Laser Therapy (LLLT) in the
treatment of tendinopathy. Secondary objectives were to determine the relevance of irradiation
parameters to outcomes, and the validity of current dosage recommendations for the treatment of
tendinopathy. Background: LLLT is proposed as a possible treatment for tendon injuries. However, the
clinical effectiveness of this modality remains controversial, with limited agreement on the most
efficacious dosage and parameter choices. Method: The following databases were searched from
inception to 1(st) August 2008: MEDLINE, PubMed, CINAHL, AMED, EMBASE, All EBM reviews, PEDro
(Physiotherapy Evidence Database), SCOPUS. Controlled clinical trials evaluating LLLT as a primary
intervention for any tendinopathy were included in the review. Methodological quality was classified as:
high (>/=6 out of 10 on the PEDro scale) or low (<6) to grade the strength of evidence. Accuracy and
clinical appropriateness of treatment parameters were assessed using established recommendations and
guidelines. Results: Twenty-five controlled clinical trials met the inclusion criteria. There were conflicting
findings from multiple trials: 12 showed positive effects and 13 were inconclusive or showed no effect.
Dosages used in the 12 positive studies would support the existence of an effective dosage window that
closely resembled current recommended guidelines. In two instances where pooling of data was
possible, LLLT showed a positive effect size; in studies of lateral epicondylitis that scored >/=6 on the
PEDro scale, participants' grip strength was 9.59 kg higher than that of the control group; for participants
with Achilles tendinopathy, the effect was 13.6 mm less pain on a 100 mm visual analogue scale.
Conclusion: LLLT can potentially be effective in treating tendinopathy when recommended dosages are
used. The 12 positive studies provide strong evidence that positive outcomes are associated with the use
of current dosage recommendations for the treatment of tendinopathy.
Photomed Laser Surg 2009 Aug 26
http://www.ncbi.nlm.nih.gov/pubmed/?term=19708800

Effectiveness of interventions of specific complaints of the arm, neck, or
shoulder (CANS): musculoskeletal disorders of the hand.
van Middelkoop M, Huisstede BM, Glerum S, Koes BW
Department of General Practice, Erasmus Medical Center, Rotterdam, The Netherlands.
OBJECTIVES: The aim of this study was to provide an evidence-based overview of the effectiveness of
(conservative and surgical) interventions for the 4 specific pain disorders of the hand: trigger finger,
primary Raynaud's phenomenon, Dupuytren disease, and De Quervain's disease. This information can
help clinicians in the selection of interventions in daily practice, and may give direction to future
research. METHODS: Relevant review publications and randomized clinical trials (RCTs) in PubMed
were searched. Data extraction and quality assessment were performed. To summarize the results of the
included reviews and RCTs, a best-evidence synthesis was used. RESULTS: For primary Raynaud's
phenomenon (1 review, 20 RCTs), we found strong evidence for calcium channel blockers and moderate
evidence for laser therapy. Limited evidence was found for Ketanserin, Prozasin, Buflomedil, transdermal
glyceryl trinitrate patches, Ginkgo biloba, and behavioral treatment with temperature feedback. Other
interventions did not show clear favorable treatment effects. For Trigger finger one very small RCT was
found that showed limited evidence for steroid injection. For Dupuytren disease (4 RCTs) limited
evidence was found in favor of use of staples versus sutures in the Dupuytren's surgery, and for
intermittent compression on the postoperative hand after surgery. For other interventions no clear positive
effects could be demonstrated. For De Quervain's disease (2 RCTs), we found no efficacy of Nimesulide
as addition to a Triamcinolone injection, and no clear differences between a corticosteroid injection and
a splint in pregnant patients or patients breast-feeding. DISCUSSION: Well-designed and well-conducted
RCTs are clearly needed in this field.
Clin J Pain 2009 Jul-Aug 25(6) 537-52
http://www.ncbi.nlm.nih.gov/pubmed/?term=19542803

Comparing the effects of exercise program and low-level laser therapy with
exercise program and polarized polychromatic non-coherent light (bioptron
light) on the treatment of lateral elbow tendinopathy.
Stasinopoulos D, Stasinopoulos I, Pantelis M, Stasinopoulou K
Rheumatology and Rehabilitation Centre, Athens, Greece. d_stasinopoulos@yahoo.gr
BACKGROUND DATA: The use of low-level laser therapy (LLLT) and polarized polychromatic noncoherent light as supplements to an exercise program has been recommended for the management of
lateral elbow tendinopathy (LET). OBJECTIVE: To investigate whether an exercise program supplemented
with LLLT is more successful than an exercise program supplemented with polarized polychromatic noncoherent light in treating LET. MATERIALS AND METHODS: Patients with unilateral LET for at least 4 wk
were sequentially allocated to receive either an exercise program with LLLT or an exercise program with
polarized polychromatic non-coherent light. The exercise program consisted of eccentric and static
stretching exercises of wrist extensors. In the LLLT group a 904-nm Ga-As laser was used in continuous
mode, and the power density was 130 mW/cm(2), and the dose was 0.585 J/point. In the group receiving
polarized polychromatic non-coherent light the Bioptron 2 was used to administer the dose
perpendicularly to the lateral epicondyle at three points at an operating distance of 5-10 cm for 6 min at
each position. The outcome measures were pain and function and were evaluated at baseline, at the end
of the treatment (week 4), and 3 mo after the end of treatment (week 16). RESULTS: Fifty patients met the
inclusion criteria. At the end of treatment there was a decline in pain and a rise in function in both
groups compared with baseline (p < 0.0005 on the paired t-test). There were no significant differences in
the reduction of pain and the improvement of function between the groups at the end of treatment and at
the 3-mo follow-up (p > 0.0005 on the independent t-test). CONCLUSIONS: The results suggest that the
combination of an exercise program with LLLT or polarized polychromatic non-coherent light is an
adequate treatment for patients with LET. Further research to establish the relative and absolute
effectiveness of such a treatment approach is needed.
Photomed Laser Surg 2009 Jun 27(3) 513-20
http://www.ncbi.nlm.nih.gov/pubmed/?term=19473072

Effect of low level laser therapy (830 nm) with different therapy regimes
on the process of tissue repair in partial lesion calcaneous tendon.
Oliveira FS, Pinfildi CE, Parizoto NA, Liebano RE, Bossini PS, Garcia EB, Ferreira LM
Department of Plastic Surgery, Sao Paulo Federal University-UNIFESP, Sao Paulo, SP 04024-900, Brazil.
BACKGROUND AND OBJECTIVE: Calcaneous tendon is one of the most damaged tendons, and its
healing may last from weeks to months to be completed. In the search after speeding tendon repair, low
intensity laser therapy has shown favorable effect. To assess the effect of low intensity laser therapy on
the process of tissue repair in calcaneous tendon after undergoing a partial lesion. STUDY
DESIGN/MATERIALS AND METHODS: Experimentally controlled randomized single blind study. Sixty
male rats were used randomly and were assigned to five groups containing 12 animals each one; 42 out
of 60 underwent lesion caused by dropping a 186 g weight over their Achilles tendon from a 20 cm
height. In Group 1 (standard control), animals did not suffer the lesion nor underwent laser therapy; in
Group 2 (control), animals suffered the lesion but did not undergo laser therapy; in Groups 3, 4, and 5,
animals suffered lesion and underwent laser therapy for 3, 5, and 7 days, respectively. Animals which
suffered lesion were sacrificed on the 8th day after the lesion and assessed by polarization microscopy to
analyze the degree of collagen fibers organization. RESULTS: Both experimental and standard control
Groups presented significant values when compared with the control Groups, and there was no
significant difference when Groups 1 and 4 were compared; the same occurred between Groups 3 and 5.
CONCLUSION: Low intensity laser therapy was effective in the improvement of collagen fibers
organization of the calcaneous tendon after undergoing a partial lesion.
Lasers Surg Med 2009 Apr 41(4) 271-6
http://www.ncbi.nlm.nih.gov/pubmed/?term=19347936

Laser therapy of painful shoulder and shoulder-hand syndrome in treatment
of patients after the stroke.
Karabegovic A, Kapidzic-Durakovic S, Ljuca F
Clinic for Physical Medicine and Rehabilitation, University Clinical Centre, Faculty of Medicine,
University of Tuzla, Trnovac b.b., 75 000 Tuzla, Bosnia and Herzegovina.
The common complication after stroke is pain and dysfunction of shoulder of paralyzed arm, as well as
the swelling of the hand. The aim of this study was to determine the effects of LASER therapy and to
correlate with electrotherapy (TENS, stabile galvanization) in subjects after stroke. We analyzed 70
subjects after stroke with pain in shoulder and oedema of paralyzed hand. The examinees were divided
in two groups of 35, and they were treated in the Clinic for Physical Medicine and Rehabilitation in Tuzla
during 2006 and 2007. Experimental group (EG) had a treatment with LASER, while the control group
(CG) was treated with electrotherapy. Both groups had kinesis therapy and ice massage. All patients were
examined on the admission and discharge by using the VAS, DASH, Barthel index and FIM. The pain
intensity in shoulder was significantly reduced in EG (p<0,0001), swelling is lowered in EG (p=0,01).
Barthel index in both groups was significant higher (p<0,01). DASH was significantly improved after
LASER therapy in EG (p<0,01). EG had higher level of independency (p<0,01). LASER therapy used on
EG shows significantly better results in reducing pain, swelling, disability and improvement of
independency.
Bosn J Basic Med Sci 2009 Feb 9(1) 59-65
http://www.ncbi.nlm.nih.gov/pubmed/?term=19284397

The effectiveness of low-level laser therapy on shoulder function in
subacromial impingement syndrome.
Yeldan I, Cetin E, Ozdincler AR
School of Physical Therapy and Rehabilitation, Istanbul University, Istanbul, Turkey.
Purpose. To investigate the effectiveness of low-level laser therapy (LLLT) in addition to exercise
programme on shoulder function in subacromial impingement syndrome (SAIS). Method. Sixty-seven
patients with SAIS were randomly assigned to either a group that received laser (n = 34) or a group that
received placebo Laser (n = 26). Pain, functional assessment, disability and muscle strength of shoulder
were assessed before and after a 3-week rehabilitation programme. Besides Laser or placebo Laser,
superficial cold and progressive exercise programme were administered to both groups, 5 days a week,
for 3 weeks. A progressive exercise programme that was done daily twice under supervision in clinic and
at home was given to the patients. Results. After the treatment, all outcome measurements had shown
significant improvement except muscle strength in both the groups. When the parameters of the
improvement were compared, there were no significant differences between the two groups after
treatment. Conclusion. We concluded that there is no fundamental difference between LLLT and placebo
LLLT when they are supplementing an exercise programme for rehabilitation of patients with shoulder
impingement syndrome.
Disabil Rehabil 2008 Nov 21 38503
http://www.ncbi.nlm.nih.gov/pubmed/?term=19031167

Low-level laser irradiation promotes cell proliferation and mRNA
expression of type I collagen and decorin in porcine Achilles tendon
fibroblasts in vitro.
Chen CH, Tsai JL, Wang YH, Lee CL, Chen JK, Huang MH
Department of Physical Medicine and Rehabilitation, College of Medicine, Kaohsiung Medical
University, Taiwan.
Achilles tendon problems are commonly encountered in sports medicine and low-level laser therapy
(LLLT) is widely used in rehabilitative applications to decrease pain, reduce inflammatory processes, and
promote tissue healing. This study examined the effects on the proliferation of porcine Achilles tendon
fibroblasts and gene expression, using different doses of low-level laser irradiation (LLLI). Four groups of
identically cultured fibroblasts were exposed to LLLI and harvested after 24 h. The control group (Group
1) was subjected to no LLLI. Other groups received 1 J/cm2 (Group 2), 2 J/cm2 (Group 3), and 3 J/cm2
(Group 4), respectively. Cell proliferation and mRNA expressions of type I collagen and decorin were
then measured. When compared to the control group, the cell proliferation of irradiated Achilles tendon
fibroblasts in the other three groups increased significantly by 13% +/- 0.8% (Group 2), 30% +/- 0.4%
(Group 3), and 12% +/- 0.6% (Group 4) respectively. But progressively higher laser intensity did not
achieve a correspondingly higher cell proliferation effect in Achilles tendon fibroblasts. The mRNA
expressions of decorin and type I collagen in fibroblasts with LLLI were significantly higher (p < 0.05).
Therefore, suitable dosages of LLLI may result in more effective tissue healing by promoting type I
collagen and decorin synthesis. However, these positive effects of LLLI on the repair of the Achilles
tendon in humans should be further investigated in clinic.
J Orthop Res 2009 May 27(5) 646-50
http://www.ncbi.nlm.nih.gov/pubmed/?term=18991342

The effects of low-level light emitting diode on the repair process of
Achilles tendon therapy in rats.
Casalechi HL, Nicolau RA, Casalechi VL, Silveira L Jr, De Paula AM, Pacheco MT
Instituto de Pesquisa e Desenvolvimento, Universidade do Vale do Paraiba, Avenida Shishima Hifumi,
2911, Urbanova, Sao Jose dos Campos, Sao Paulo, Brasil.
Thirty Wistar rats (350 +/- 20 g) were subjected to total Achilles tendon tenotomy of the right fore limb.
They were submitted to a daily dose of 20 J/cm(2) light emitting diode (LED) (640 +/- 20 nm) therapy. The
LED was applied punctually and transcutaneously to the lesioned region. The animals were separated
into six groups, C1 and L1, C2 and L2, C3 and L3. The C groups were used for control and the L groups,
treated for 7, 14 and 21 consecutive days, respectively. The animals were killed on the 7th, 14th and 21st
days after surgery. After the animals had been killed, their tendons were extracted and dissected, fixed in
formaldehyde at 10%, and sent for histological analysis by light microscopy in which the repair process
was analysed. This study demonstrated that LED interfered in the repair process of the tendon tissue,
reducing the number of fibroblasts in the initial periods and improving the quality of the repair in all
periods studied.
Lasers Med Sci 2008 Sep 16
http://www.ncbi.nlm.nih.gov/pubmed/?term=18795398

A systematic review with procedural assessments and meta-analysis of low
level laser therapy in lateral elbow tendinopathy (tennis elbow).
Bjordal JM, Lopes-Martins RA, Joensen J, Couppe C, Ljunggren AE, Stergioulas A, Johnson MI
Institute of Physiotherapy, Faculty of Health and Social Sciences, Bergen University College,
Moellendalsvn, 6, 5009 Bergen, Norway. jmb@hib.no
BACKGROUND: Recent reviews have indicated that low level level laser therapy (LLLT) is ineffective in
lateral elbow tendinopathy (LET) without assessing validity of treatment procedures and doses or the
influence of prior steroid injections. METHODS: Systematic review with meta-analysis, with primary
outcome measures of pain relief and/or global improvement and subgroup analyses of methodological
quality, wavelengths and treatment procedures. RESULTS: 18 randomised placebo-controlled trials
(RCTs) were identified with 13 RCTs (730 patients) meeting the criteria for meta-analysis. 12 RCTs
satisfied half or more of the methodological criteria. Publication bias was detected by Egger's graphical
test, which showed a negative direction of bias. Ten of the trials included patients with poor prognosis
caused by failed steroid injections or other treatment failures, or long symptom duration or severe
baseline pain. The weighted mean difference (WMD) for pain relief was 10.2 mm [95% CI: 3.0 to 17.5]
and the RR for global improvement was 1.36 [1.16 to 1.60]. Trials which targeted acupuncture points
reported negative results, as did trials with wavelengths 820, 830 and 1064 nm. In a subgroup of five
trials with 904 nm lasers and one trial with 632 nm wavelength where the lateral elbow tendon insertions
were directly irradiated, WMD for pain relief was 17.2 mm [95% CI: 8.5 to 25.9] and 14.0 mm [95% CI:
7.4 to 20.6] respectively, while RR for global pain improvement was only reported for 904 nm at 1.53
[95% CI: 1.28 to 1.83]. LLLT doses in this subgroup ranged between 0.5 and 7.2 Joules. Secondary
outcome measures of painfree grip strength, pain pressure threshold, sick leave and follow-up data from
3 to 8 weeks after the end of treatment, showed consistently significant results in favour of the same LLLT
subgroup (p < 0.02). No serious side-effects were reported. CONCLUSION: LLLT administered with
optimal doses of 904 nm and possibly 632 nm wavelengths directly to the lateral elbow tendon
insertions, seem to offer short-term pain relief and less disability in LET, both alone and in conjunction
with an exercise regimen. This finding contradicts the conclusions of previous reviews which failed to
assess treatment procedures, wavelengths and optimal doses.
BMC Musculoskelet Disord 2008 9 75
http://www.ncbi.nlm.nih.gov/pubmed/?term=18510742

Treatment of tendinopathy: what works, what does not, and what is on the
horizon.
Andres BM, Murrell GA
Orthopaedic Research Institute, St George Hospital, University of New South Wales, Level 2 Research
and Education Building, 4-10 South Street, Kogarah, Sydney, NSW, 2217, Australia. bandres@yahoo.com
Tendinopathy is a broad term encompassing painful conditions occurring in and around tendons in
response to overuse. Recent basic science research suggests little or no inflammation is present in these
conditions. Thus, traditional treatment modalities aimed at controlling inflammation such as
corticosteroid injections and nonsteroidal antiinflammatory medications (NSAIDS) may not be the most
effective options. We performed a systematic review of the literature to determine the best treatment
options for tendinopathy. We evaluated the effectiveness of NSAIDS, corticosteroid injections, exercisebased physical therapy, physical therapy modalities, shock wave therapy, sclerotherapy, nitric oxide
patches, surgery, growth factors, and stem cell treatment. NSAIDS and corticosteroids appear to provide
pain relief in the short term, but their effectiveness in the long term has not been demonstrated. We
identified inconsistent results with shock wave therapy and physical therapy modalities such as
ultrasound, iontophoresis and low-level laser therapy. Current data support the use of eccentric
strengthening protocols, sclerotherapy, and nitric oxide patches, but larger, multicenter trials are needed
to confirm the early results with these treatments. Preliminary work with growth factors and stem cells is
promising, but further study is required in these fields. Surgery remains the last option due to the
morbidity and inconsistent outcomes. The ideal treatment for tendinopathy remains unclear. LEVEL OF
EVIDENCE: Level II, systematic review.
Clin Orthop Relat Res 2008 Jul 466(7) 1539-54
http://www.ncbi.nlm.nih.gov/pubmed/?term=18446422

Low-power laser treatment in patients with frozen shoulder: preliminary
results.
Stergioulas, A
Laboratory of Health, Fitness, and Rehabilitation Management, Faculty of Humam Movement and
Quality of Life, Peloponnese University, Sparta, Greece. asterg@uop.gr
OBJECTIVE: In this study I sought to test the efficacy of low-power laser therapy (LLLT) in patients with
frozen shoulder. Background Data: The use of low-level laser energy has been recommended for the
management of a variety of musculoskeletal disorders. MATERIALS AND METHODS: Sixty-three patients
with frozen shoulder were randomly assigned into one of two groups. In the active laser group (n = 31),
patients were treated with a 810-nm Ga-Al-As laser with a continuous output of 60 mW applied to eight
points on the shoulder for 30 sec each, for a total dose of 1.8 J per point and 14.4 J per session. In the
placebo group (n = 32), patients received placebo laser treatment. During 8 wk of treatment, the patients
in each group received 12 sessions of laser or placebo, two sessions per week (for weeks 1-4), and one
session per week (for weeks 5-8). RESULTS: Relative to the placebo group, the active laser group had: (1)
a significant decrease in overall, night, and activity pain scores at the end of 4 wk and 8 wk of treatment,
and at the end of 8 wk additional follow-up (16 wk post-randomization); (2) a significant decrease in
shoulder pain and disability index (SPADI) scores and Croft shoulder disability questionnaire scores at
those same intervals; (3) a significant decrease in disability of arm, shoulder, and hand questionnaire
(DASH) scores at the end of 8 wk of treatment, and at 16 wk posttreatment; and (4) a significant decrease
in health-assessment questionnaire (HAQ) scores at the end of 4 wk and 8 wk of treatment. There was
some improvement in range of motion, but this did not reach statistical significance. CONCLUSIONS:
The results suggested that laser treatment was more effective in reducing pain and disability scores than
placebo at the end of the treatment period, as well as at follow-up.
Photomed Laser Surg 2008 Apr 26(2) 99-105
http://www.ncbi.nlm.nih.gov/pubmed/?term=18341417

Effects of Low-Level Laser Therapy and Eccentric Exercises in the
Treatment of Recreational Athletes With Chronic Achilles Tendinopathy.
Stergioulas A, Stergioula M, Aarskog R, Lopes-Martins RA, Bjordal JM
Peloponnese University, Sparta, Laconia, Greece.
BACKGROUND: Eccentric exercises (EEs) are recommended for the treatment of Achilles tendinopathy,
but the clinical effect from EE has a slow onset. HYPOTHESIS: The addition of low-level laser therapy
(LLLT) to EE may cause more rapid clinical improvement. STUDY DESIGN: Randomized controlled trial;
Level of evidence, 1. METHODS: A total of 52 recreational athletes with chronic Achilles tendinopathy
symptoms were randomized to groups receiving either EE + LLLT or EE + placebo LLLT over 8 weeks in a
blinded manner. Low-level laser therapy (lambda = 820 nm) was administered in 12 sessions by
irradiating 6 points along the Achilles tendon with a power density of 60 mW/cm(2) and a total dose of
5.4 J per session. RESULTS: The results of the intention-to-treat analysis for the primary outcome, pain
intensity during physical activity on the 100-mm visual analog scale, were significantly lower in the LLLT
group than in the placebo LLLT group, with 53.6 mm versus 71.5 mm (P = .0003) at 4 weeks, 37.3 mm
versus 62.8 mm (P = .0002) at 8 weeks, and 33.0 mm versus 53.0 mm (P = .007) at 12 weeks after
randomization. Secondary outcomes of morning stiffness, active dorsiflexion, palpation tenderness, and
crepitation showed the same pattern in favor of the LLLT group. CONCLUSION: Low-level laser therapy,
with the parameters used in this study, accelerates clinical recovery from chronic Achilles tendinopathy
when added to an EE regimen. For the LLLT group, the results at 4 weeks were similar to the placebo
LLLT group results after 12 weeks.
Am J Sports Med 2008 Feb 13
http://www.ncbi.nlm.nih.gov/pubmed/?term=18272794

Laser therapy in the treatment of achilles tendinopathy: a pilot study.
Tumilty S, Munn J, Abbott JH, McDonough S, Hurley DA, Baxter GD
School of Physiotherapy, Centre for Physiotherapy Research, University of Otago, Dunedin, New
Zealand. steve.tumilty@otago.ac.nz
OBJECTIVE: To test the feasibility of a randomized controlled trial to assess the clinical effectiveness of
low-level laser therapy (LLLT) when used in addition to eccentric exercise in the management of Achilles
tendinopathy. BACKGROUND DATA: LLLT has emerged as a possible treatment modality for tendon
injuries. Over the past 20 years only three human studies have investigated LLLT for Achilles
tendinopathy. MATERIALS AND METHODS: Twenty patients were randomized into an active laser or
placebo group; all patients, therapists, and investigators were blinded to allocation. All patients were
given a 12-week eccentric exercise program and irradiated three times per week for 4 wk with either an
active or placebo laser at standardized points over the affected tendons. Irradiation parameters in the
active treatment group were: 810 nm, 100 mW, applied to six points on the tendon for 30 s, for a total
dose of 3 J per point and 18 J per session. Outcome measures were the VISA-A questionnaire, pain, and
isokinetic strength. Patients were measured before treatment and at 4 and 12 wk. Analysis of covariance
was used to analyze data, using the effects of baseline measurements as a covariate. RESULTS: Within
groups, there were significant improvements (p < 0.05) at 4 and 12 wk for all outcome measures, except
eccentric strength for the placebo group at 4 wk (p = 0.11). Based on the results of the current study,
recruitment of 20 subjects per group would be required to perform an adequately powered study based
on minimally important clinical differences in VISA-A scale. CONCLUSION: This study has demonstrated
the feasibility of undertaking a randomized controlled trial of LLLT for Achilles tendinopathy.
Conclusions regarding effectiveness cannot be made due to the low statistical power of this pilot study.
Photomed Laser Surg 2008 Feb 26(1) 25-30
http://www.ncbi.nlm.nih.gov/pubmed/?term=18248158

The effect of mastectomy and radiotherapy for breast carcinoma on soft
tissues of the shoulder and its joint mobility among Egyptian patients.
Saied GM, Kamel RM, Dessouki NR
Department of General Surgery, Faculty of Medicine, Cairo University, Egypt.
Patients with post mastectomy soft tissue shoulder disorders usually benefit from various lines of
physiotherapy treatment. However, the controversy about their efficacy persists. The aim of this work was
to study and assess the efficacy of each, and to identify the best intervention. One hundred female
patients with ipsilateral post mastectomy shoulder problems were enrolled in the study, from September
2003 until December 2004. They were followed up for 32 weeks. Mastectomy, both radical and
conservative and axillary lymph node clearance, was the standard surgery applied for operable breast
carcinoma in this series. Clinical examination was followed by testing for the shoulder complaint by
measuring maximal protrusion at the inferior scapular angle, scapular stabilization and the lift-off tests.
Approved physiotherapy modalities were then applied, viz: no treatment (randomly chosen 12 patients),
passive and active motion therapy (14 patients), oral diclofenac sodium (19 patients), local triamcinilone
injection (40 patients) and manually applied low intensity laser therapy (15 patients). Assessment was by
determining overall success rate for each intervention modality. Intervention outcome was assessed at 8,
16, and 32 weeks as shown by physical examination using the healthy shoulder as a reference, and by
measuring restricted mobility during passive lateral rotation and glenohumeral abduction. "Success rate"
was determined separately for each group at the end of the intervention period. The applied surgery was
followed by radiotherapy in 96%, chemotherapy in 24% and both in 11%. The presenting post
mastectomy symptoms at the shoulder were pain (100%), shoulder weakness (88%), winging of the
scapula (11%) and inability to perform everyday shoulder movements (23%). Evaluation was by overall
improvement score. The results were: 14.3% for untreated patients, 43.3% for those treated by motion
therapy, 42% for diclofenac therapy, 80.7% for local triamcinolone, and lastly 68% for low intensity
laser therapy. All treatment regimens for shoulder disabilities in those patients gave little long-term
advantage, local steroid injections were the most effective. Low level laser therapy may augment its
effect. It is concluded that all treatment regimens provide little long-term advantage; however,
trimcinilone local injections may be the most useful in terms of pain relief and improvement in shoulder
movement.
Tanzan Health Res Bull 2007 May 9(2) 121-5
http://www.ncbi.nlm.nih.gov/pubmed/?term=17722415

Comparative study using 685-nm and 830-nm lasers in the tissue repair of
tenotomized tendons in the mouse.
Carrinho PM, Renno AC, Koeke P, Salate AC, Parizotto NA, Vidal BC
Laboratory of Electro-Thermo-Phototherapy, Department of Physiotherapy, Federal University of Sao
Carlos, Sao Carlos, Brazil.
OBJECTIVE: The objective of this study was to evaluate the effects of 685- and 830-nm laser irradiations,
at different fluences on the healing process of Achilles tendon (Tendon calcaneo) of mice after tenotomy.
BACKGROUND DATA: Some authors have shown that low-level laser therapy (LLLT) is able to
accelerate the healing process of tendinuos tissue after an injury, increasing fibroblast cell proliferation
and collagen synthesis. However, the mechanism by which LLLT acts on healing process is not fully
understood. METHODS: Forty-eight male mice were divided into six experimental groups: group A,
tenomized animals, treated with 685 nm laser, at the dosage of 3 J/cm(2); group B, tenomized animals,
treated with 685-nm laser, at the dosage of 10 J/cm(2); group C, tenomized animals, treated with 830-nm
laser, at dosage of 3 J/cm(2); group D, tenomized animals, treated with 830-nm laser, at the dosage of 10
J/cm(2); group E, injured control (placebo treatment); and group F, non-injured standard control. Animals
were killed on day 13 post-tenotomy, and their tendons were surgically removed for a quantitative
analysis using polarization microscopy, with the purpose of measuring collagen fibers organization
through the birefringence (optical retardation [OR]). RESULTS: All treated groups showed higher values of
OR when compared to injured control group. The best organization and aggregation of the collagen
bundles were shown by the animals of group A (685 nm, 3 J/cm(2)), followed by the animals of group C
and B, and finally, the animals of group D. CONCLUSION: All wavelengths and fluences used in this
study were efficient at accelerating the healing process of Achilles tendon post-tenotomy, particularly
after the 685-nm laser irradiation, at 3 J/cm(2). It suggests the existence of wavelength tissue specificity
and dose dependency. Further studies are required to investigate the physiological mechanisms
responsible for the effects of laser on tendinuos repair.
Photomed Laser Surg 2006 Dec 24(6) 754-8
http://www.ncbi.nlm.nih.gov/pubmed/?term=17199477

An in-vivo experimental evaluation of He-Ne laser photostimulation in
healing Achilles tendons.
Elwakil, TF
National Institute of Laser Enhanced Sciences (NILES), Cairo University, Cairo, Egypt. tfelwakil@hotmail.
com
There is no method of treatment that has been proven to accelerate the rate of tendon healing or to
improve the quality of the regenerating tendon. Low level laser photostimulation has gained a
considerable attention for enhancing tissue repair in a wide spectrum of applications. However, there is
controversy regarding the effectiveness of laser photostimulation for improvement of the healing process
of surgically repaired tendons. Accordingly, the present study was conducted to evaluate the role of
helium-neon (He-Ne) laser photostimulation on the process of healing of surgically repaired Achilles
tendons. Thirty unilateral Achilles tendons of 30 Raex rabbits were transected and immediately repaired.
Operated Achilles tendons were randomly divided into two equal groups. Tendons at group A were
subjected to He-Ne laser (632.8 nm) photostimulation, while tendons at group B served as a control
group. Two weeks later, the repaired Achilles tendons were histopathologically and biomechanically
evaluated. The histopathological findings suggest the favorable qualitative pattern of the newly
synthesized collagen of the regenerating tendons after He-Ne laser photostimulation. The biomechanical
results support the same favorable findings from the functional point of view as denoted by the better
biomechanical properties of the regenerating tendons after He-Ne laser photostimulation with statistical
significance (p <or= 0.01) at most of the biomechanical parameters. He-Ne laser photostimulation
reported a great value after surgical repair of ruptured and injured tendons for a better functional
outcome. It could be applied safely and effectively in humans, especially with respect to the proposed
long-term clinical outcome.
Lasers Med Sci 2007 Mar 22(1) 53-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=17160585

Comparison in the effect of linear polarized near-infrared light irradiation
and light exercise on shoulder joint flexibility.
Demura S, Noguchi T, Matsuzawa J
Faculty of Education, Graduate School of Nature Science and Technology, Kanazawa University,
Kakuma-machi, Kanazawa, Ishikawa, Japan.
OBJECTIVE: This study aimed at comparing the effect of linear polarized near-infrared light irradiation (PL
irradiation) and bicycle exercise with 50%HRreserve on the flexibility of the shoulder joint. DESIGN:
Placebo-controlled trial. SETTING: Twenty-four healthy young adults (10 males: mean+/-SD, age 20.9+/
-3.1 y, height 171.0+/-3.9 cm, body mass 63.4+/-3.5 kg and 14 females: age 21.2+/-1.7 y, height 162.0+/
-7.8 cm, body mass 56.2+/-7.2 kg). INTERVENTIONS: PL-irradiation (100%, 1800 mW), placeboirradiation (10%,180 mW), and light exercise (50%HRreserve) for 10 minutes. OUTCOME
MEASUREMENTS AND RESULTS: The shoulder joint angles were measured twice-before and after each
intervention. We measured the angles when the right shoulder joint extended forward and flexed
backward maximally without support, and analyzed these shoulder joints and range of motion. Trial-totrial reliability (intraclass correlations) of each joint angle was very high, over 0.98. All joint angles
showed significant changes, and values in post-PL-irradiation and postlight exercise were significantly
greater than that in postplacebo-irradiation. Shoulder forward flexion and backward extension angles had
significantly greater change rates in PL-irradiation and light exercise than placebo-irradiation, and their
range of motion angle was in the order of PL-irradiation, light exercise, and placebo-irradiation.
CONCLUSIONS: It is suggested that PL-irradiation produces almost the same effect on shoulder joint
range of motion as light exercise.
Clin J Sport Med 2006 Jul 16(4) 293-7
http://www.ncbi.nlm.nih.gov/pubmed/?term=16858211

A randomised, placebo controlled trial of low level laser therapy for
activated Achilles tendinitis with microdialysis measurement of
peritendinous prostaglandin E2 concentrations.
Bjordal JM, Lopes-Martins RA, Iversen VV
Physiotherapy Science, University of Bergen, Bergen, Norway. jmbjor@broadpark.no
BACKGROUND: Low level laser therapy (LLLT) has gained increasing popularity in the management of
tendinopathy and arthritis. Results from in vitro and in vivo studies have suggested that inflammatory
modulation is one of several possible biological mechanisms of LLLT action. OBJECTIVE: To investigate
in situ if LLLT has an anti-inflammatory effect on activated tendinitis of the human Achilles tendon.
SUBJECTS: Seven patients with bilateral Achilles tendinitis (14 tendons) who had aggravated symptoms
produced by pain inducing activity immediately before the study. METHOD: Infrared (904 nm
wavelength) LLLT (5.4 J per point, power density 20 mW/cm2) and placebo LLLT (0 J) were administered
to both Achilles tendons in random blinded order. RESULTS: Ultrasonography Doppler measurements at
baseline showed minor inflammation through increased intratendinous blood flow in all 14 tendons and
measurable resistive index in eight tendons of 0.91 (95% confidence interval 0.87 to 0.95). Prostaglandin
E2 concentrations were significantly reduced 75, 90, and 105 minutes after active LLLT compared with
concentrations before treatment (p = 0.026) and after placebo LLLT (p = 0.009). Pressure pain threshold
had increased significantly (p = 0.012) after active LLLT compared with placebo LLLT: the mean
difference in the change between the groups was 0.40 kg/cm2 (95% confidence interval 0.10 to 0.70).
CONCLUSION: LLLT at a dose of 5.4 J per point can reduce inflammation and pain in activated Achilles
tendinitis. LLLT may therefore have potential in the management of diseases with an inflammatory
component.
Br J Sports Med 2006 Jan 40(1) 76-80; discussion 76-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=16371497

Effect of In-Ga-Al-P diode laser irradiation on angiogenesis in partial
ruptures of Achilles tendon in rats.
Salate AC, Barbosa G, Gaspar P, Koeke PU, Parizotto NA, Benze BG, Foschiani D
Department of Physiotherapy, Federal University of Sao Carlos, Sao Paulo, Brazil.
OBJECTIVE: This study was conducted to analyze the effect of different irradiances of low-level laser
therapy (LLLT) on angiogenesis after partial rupture of Achilles tendon of rats. BACKGROUND DATA:
METHODS: Ninety-six animals were divided into three groups subject to treatment during 3, 5, and 7
days post-lesion. Thirty-two animals were used in each group. The groups were further divided into four
subgroups with eight animals in each, receiving In-Ga-Al-P laser (660 nm) treatment at (1) mean output
of 10 mW, (2) 40 mW during 10 sec, (3) a sham subgroup, and (4) a non-treatment subgroup. Each
animal was subjected to a lesion of the Achilles tendon by dropping a 186-g weight from a 20-cm height
over the tendon. Treatment was initiated 6 h post-injury for all the groups. Blood vessels were colored
with India ink injection and were examined in a video microscope. RESULTS: Laser exposure promoted
an increase in blood vessel count when compared to controls. The 40-mW group showed early
neovascularization, with the greatest number of microvessels after three laser applications. The 10-mW
subgroup showed angiogenesis activity around the same time as the sham laser group did, but the net
number of vessels was significantly higher in the former than in the controls. After seven irradiations, the
subgroup receiving 40 mW experienced a drop in microvessel number, but it was still higher than in the
control groups. CONCLUSIONS: LLLT of different intensities seems to promote neovascularization in
damaged Achilles tendons of rats after partial rupture compared to controls.
Photomed Laser Surg 2005 Oct 23(5) 470-5
http://www.ncbi.nlm.nih.gov/pubmed/?term=16262576

Low-power laser treatment for shoulder pain.
Bingol U, Altan L, Yurtkuran M
Faculty of Medicine, Ataturk Rehabilitation Center, Rheumatic Disease and Hydrotherapy Section,
Uludaa University, Cekirge, Bursa, Turkey. ubingol@uludag.edu.tr
OBJECTIVE: The objective of this study is to investigate the effect of low-power gallium-arsenide laser
treatment on the patients with shoulder pain. BACKGROUND DATA: Low-energy laser therapy has
recently been popularized in the treatment of various rheumatologic, neurologic, and musculoskeletal
disorders such as osteoarthritis, rheumatoid arthritis, fibromyalgia, carpal tunnel syndrome, rotator cuff
tendinitis, and chronic back pain syndromes. METHODS: A total of 40 patients who applied to our clinic
with shoulder pain and complied with the selection criteria were included in the study. The patients were
randomly assigned into Group I (n = 20, laser treatment) and Group II (n = 20, control). In Group I,
patients were given laser treatment and an exercise protocol for 10 sessions during a period of 2 weeks.
Laser was applied over tuberculum majus and minus, bicipital groove, and anterior and posterior faces of
the capsule, regardless of the existence of sensitivity, for 1 min at each location at each session with a
frequency of 2000 Hz using a GaAs diode laser instrument (Roland Serie Elettronica Pagani, wavelength
904 nm, frequency range of 5-7000 Hz, and maximum peak power of 27 W, 50 W, or 27 x 4 W). In
Group II, placebo laser and the same exercise protocol was given for the same period. Patients were
evaluated according to the parameters of pain, palpation sensitivity, algometric sensitivity, and shoulder
joint range of motion before and after treatment. RESULTS: Analysis of measurement results within each
group showed a significant posttreatment improvement for some active and passive movements in both
groups, and also for algometric sensitivity in Group I (p < 0.05-0.01). Posttreatment palpation sensitivity
values showed improvement in 17 patients (85%) for Group I and six patients (30%) for Group II.
Comparison between two groups showed superior results (p < 0.01 and p < 0.001) in Group I for the
parameters of passive extension and palpation sensitivity but no significant difference for other
parameters. CONCLUSIONS: The results of our study have shown better results in palpation sensitivity
and passive extension, but no significant improvement in pain, active range, and algometric sensitivity in
laser treatment group compared to the control group in the patients with shoulder pain.
Photomed Laser Surg 2005 Oct 23(5) 459-64
http://www.ncbi.nlm.nih.gov/pubmed/?term=16262574

Low-level laser therapy (LLLT) prevents oxidative stress and reduces
fibrosis in rat traumatized Achilles tendon.
Fillipin LI, Mauriz JL, Vedovelli K, Moreira AJ, Zettler CG, Lech O, Marroni NP, Gonzalez-Gallego J
Department of Physiology, Universidade Federal de Rio Grande do Sul, Brazil.
BACKGROUND AND OBJECTIVES: The present study investigated the effects of low-level laser therapy
(LLLT) on oxidative stress and fibrosis in an experimental model of Achilles tendon injury induced by a
single impact trauma. STUDY DESIGN/MATERIALS AND METHODS: Male Wistar rats were randomly
divided into four groups (n = 8): control, trauma, trauma+LLLT for 14 days, and trauma+LLLT for 21 days.
Achilles tendon traumatism was produced by dropping down a load with an impact kinetic energy of
0.544 J. A low level Ga-As laser was applied with a 904 nm wavelength, 45 mW average power, 5 J/cm
(2) dosage, for 35 seconds duration, continuously. Studies were carried out at day 21. RESULTS:
Histology showed a loss of normal architecture, with inflammatory reaction, angiogenesis, vasodilatation,
and extracellular matrix formation after trauma. This was accompanied by a significant increase in
collagen concentration when compared the control group. Oxidative stress, measured by the
concentration of thiobarbituric acid reactive substances and hydroperoxyde-initiated chemiluminiscence,
was also significantly increased in the trauma group. Administration of LLLT for 14 or 21 days markedly
alleviated histological abnormalities reduced collagen concentration and prevented oxidative stress.
Superoxide dismutase activity was significantly increased by LLLT treatment over control values.
CONCLUSION: LLLT by Ga-As laser reduces histological abnormalities, collagen concentration, and
oxidative stress in an experimental model of Achilles tendon injury. Reduction of fibrosis could be
mediated by the beneficial effects on the oxidant/antioxidant balance.
Lasers Surg Med 2005 Oct 37(4) 293-300
http://www.ncbi.nlm.nih.gov/pubmed/?term=16196040

Effectiveness of low-level laser therapy for lateral elbow tendinopathy.
Stasinopoulos DI, Johnson MI
School of Health and Human Sciences, Leeds Metropolitan University, Leeds, UK.
d_stasinopoulos@yahoo.gr
OBJECTIVE: Our aim was to determine the effectiveness of low-lever laser therapy (LLLT) in the
management of lateral elbow tendinopathy (LET) and to provide recommendations based on this
evidence. BACKGROUND DATA: LET is a common clinical condition, and a wide array of
physiotherapy treatments is used for treating LET. METHODS: Randomized controlled trials (RCTs)
identified by a search strategy in six databases were used in combination with reference checking. RCTs
that included LLLT, patients with LET, and at least one of the clinically relevant outcome measure were
selected. Aqualitative analysis of the selected studies was conducted using the Chalmers' technique.
RESULTS: Nine RCTs fulfilled the criteria and were included in the review. Although these studies had
satisfactory methodology, shortcomings were not absent; poor results were revealed as to the
effectiveness of LLLT for LET management. CONCLUSIONS: LLLT need not be ruled out for LET as it is a
dose-response modality, and the optimal treatment dose has obviously not yet have been discovered.
Further research with well-designed RCTs is needed to establish the absolute and relative effectiveness of
this intervention for LET.
Photomed Laser Surg 2005 Aug 23(4) 425-30
http://www.ncbi.nlm.nih.gov/pubmed/?term=16144488

Cryoultrasound therapy and tendonitis in athletes: a comparative evaluation
versus laser CO2 and t.e.ca.r. therapy.
Costantino C, Pogliacomi F, Vaienti E
Department of Surgical Sciences, University of Parma, Parma, Italy. cosimo.costantino@unipr.it
Aim of this study is to compare the different kinds of tendonitis in athletes using cryoultrasound therapy,
lasertherapy CO2 and t.e.ca.r. therapy (transfert energetic capacitive and resistive). Forty five athletes
were selected; they were all affected by severe insertional tendonitis of the Achilles tendon (15 of them),
of the patellar tendon (15 of them) and of the epicondylar region (15 of them) during the last two months.
They were divided into three groups. The first group underwent a treatment of 12 lasertherapy CO2
sessions, the second group 12 cryoultrasound therapy sessions and the last group 12 t.e.ca.r. therapy
sessions. Each patient was registered by an independent observer according to the pain before (initial V.
A.S.) and after treatment (final V.A.S.) using the analogic visual range from 0 (lack of pain) to 10
(unbearable pain) and the indicator of efficacy (difference between initial V.A.S. and final V.A.S./initial V.
A.S.x 100). The obtained results were expressed as a difference between the two V.A.S. values and as a
parameter of effectiveness (value ranging from 0 to 100) in order to correlate the initial condition of the
patients with the performed physiotherapic treatment. The obtained V.A.S. score was submitted to
statistic evaluation by analysis of variance through repeated measures, taking into consideration a value
of p<0.05. Possible differences among the group of patients were shown by analysis of variance through
one single way by comparison among groups. Every patient benefited from the treatment. Analyzing the
initial and final V.A.S. values in the three groups, statistically significant variations emerged (p<0.05). A
meaningful difference resulted among the different kinds of treatment; a marked difference was noticed
between laser CO2 and cryoultrasound therapy (p<0.01). No statistically significant differences were
observed between t.e.ca.r. and laser CO2 therapy or between t.e.ca.r. and cryoultrasound therapy. It
must be admitted that the mean difference between initial and final V.A.S. is higher in the Cryoultrasound
group (7.40), than in the Laser group (6.33) compared to t.e.ca.r. group (6.74). This result would explain
a higher range of effectiveness in the Cryoultrasound group (85) compared to the laser CO2 (71.9 ) and t.
e.ca.r. group (77.3). It can be asserted that cryoultrasound is a useful instrument for the physician
working in the sports field. It offers advantages in comparison with laser CO2. It does not show
significant differences with t.e.ca.r. therapy, although it shows a better mean range of effectiveness.
Acta Biomed 2005 Apr 76(1) 37-41
http://www.ncbi.nlm.nih.gov/pubmed/?term=16116824

The use of polarized polychromatic non-coherent light as therapy for acute
tennis elbow/lateral epicondylalgia: a pilot study.
Stasinopoulos, D
Rheumatolory and Rehabilitation Centre, Orfanidou 16, Patissia, Athens 11141, Greece.
d_stasinopoulous@yahoo.com
OBJECTIVE: The aim of this study was to assess the efficacy of polarized, polychromatic, non-coherent,
low energy light (Bioptron 2, Bioptron AG, Switzerland) in the treatment of acute tennis elbow.
BACKGROUND: Tennis elbow, or lateral epicondylitis, is one of the most common lesions affecting the
arm. A plethora of treatment regimes have been described for this condition, but no specific therapy has
emerged as a gold standard. METHODS: A pilot study was carried out with 25 patients who had acute
tennis elbow. Bioptron 2 device was applied over lateral epicondyle three times per week for 4 weeks.
Pain on VAS, function on VAS, and painfree grip strength were measured at the beginning (week 0) and
at the end of the study (week 4). RESULTS: The pain on VAS was reduced at the end of treatment (t(24) =
3.84, p = 0.001). Function on VAS was increased at the end of treatment (t(24) = 4.23, p < 0.001). Painfree grip strength was increased at the end of treatment (t(24) = 4.23, p < 0.004). CONCLUSION:
Although the results suggested that the Bioptron 2 could reduce patients' symptoms with acute tennis
elbow, future controlled studies are needed to establish the relative and absolute effectiveness of
Bioptron 2.
Photomed Laser Surg 2005 Feb 23(1) 66-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=15782036

Comparison of the effects of laser, ultrasound, and combined laser +
ultrasound treatments in experimental tendon healing.
Demir H, Menku P, Kirnap M, Calis M, Ikizceli I
Erciyes University Medical Faculty, Department of Physical Medicine & Rehabilitation, Kayseri, Turkey.
demirh@erciyes.edu.tr
BACKGROUND AND OBJECTIVE: Therapeutic ultrasound (US) and laser (L) treatments accelerate and
facilitate wound healing, and also have beneficial effects on tendon healing. This randomized control
study was designed to evaluate the effects of low-intensity US and low-level laser therapy (LLLT) on
tendon healing in rats. STUDY DESIGN/MATERIALS AND METHODS: Eighty-four healthy male SwissAlbino rats were divided into three groups consisting of 28 rats, the left Achilles tendons were used as
treatment and the right Achilles tendons as controls. The right and left Achilles tendons of rats were
traumatized longitudinally. The treatment was started on postinjury day one. We applied the treatment
protocols including low-intensity US treatment in Group I (US Group), Sham US in Group II (SUS Group),
LLLT in Group III (L Group), Sham L in Group IV (SL Group), US and LLLT in Group V (US + L Group),
and Sham US and Sham L in Group VI (SUS + SL Group). The US treatment was applied with a power of
0.5 W/cm2, a frequency of 1 MHz, continuously, 5 minutes daily. A low-level Ga-As laser was applied
with a 904 nm wavelength, 6 mW average power, 1 J/ cm2 dosage, 16 Hz frequency, for 1 minute
duration, continuously. In the control groups, the similar procedures as in the corresponding treatment
groups were applied with no current (Sham method). The treatment duration was planned for 9 days
(sessions) in all groups, except the rats used for biochemical evaluation on the 4th day of treatment,
which were treated for 4 days. We measured the levels of the tissue hydroxyproline for biochemical
evaluation on the 4th, 10th, and 21st days following the beginning of treatment and the tendon breaking
strength on the 21st day following the beginning of treatment for biomechanical evaluation. Seven rats in
each group were killed on the 4th, 10th, and 21st days for biochemical evaluation and on the 21st day
for biomechanical evaluation. RESULTS: The hydroxyproline levels were found to be significantly
increased in the treatment groups on the 10th and 21st days compared to their control groups (P < 0.05).
In comparison of the treatment groups on the 4th, 10th, and 21st days of the treatment, the levels of
tissue hydroxyproline were found to be more increased in combined US+L Group compared with US
Group and L Group, but the difference was not significant (P > 0.05). In comparison of the tendon
breaking strengths, it was found as significantly increased in the treatment groups compared with their
control groups (P < 0.05), although there was no significant difference between the treatment groups.
CONCLUSIONS: Although US, L, and combined US + L treatments increased tendon healing
biochemically and biomechanically more than the control groups, no statistically significant difference
was found between them. Also we did not find significantly more cumulative positive effects of
combined treatment. As a result, both of these physical modalities can be used successfully in the
treatment of tendon healing.
Lasers Surg Med 2004 35(1) 84-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=15278933

Investigation of the supplementary effect of GaAs laser therapy on the
rehabilitation of human digital flexor tendons.
Ozkan N, Altan L, Bingol U, Akln S, Yurtkuran M
Ataturk Rehabilitation Center, Rheumatic Disease and Hydrotherapy Section, Uludag University Medical
Faculty, Bursa, Turkey.
OBJECTIVE: To investigate the effect of laser photostimulation in rehabilitation of human digital flexor
tendons with a placebo-controlled double-blind prospective study model. BACKGROUND DATA: Lowenergy laser therapy has been applied in several rheumatoid and soft tissue disorders with a varying rate
of success and it has also been shown to have a positive effect on tendon healing in animal experiments,
but no clinical study on laser photostimulation in the treatment of human tendons has been reported to
date. MATERIALS AND METHODS: This study was performed in a total of 25 patients with 41 digital
flexor tendon injuries in five anatomical zones. In Group I (21 digits in 13 patients), whirlpool and
infrared GaAs diode laser with a frequency of 100 Hz. was applied between the 8th and 21st days
postoperatively and all patients were given the Washington rehabilitation program until the end of the
12th week. In Group II (20 digits in 12 patients), the same treatment protocol was given but the laser
instrument was switched off during applications. RESULTS: The results of the study showed a significant
improvement in the laser-treated group only for the parameter of edema reduction (p < 0.01) but the
difference between the two groups was non-significant for pain reduction, hand grip strength, and
functional evaluation performed according to Strickland and Buck-Gramcko systems using total active
motion and fingertip-to distal palmar crease distance parameters (p > 0.05). CONCLUSIONS: Significant
improvement obtained in edema reduction both immediately and 12 weeks after supplementary GaAs
laser application in our study has been interpreted as an important contribution to the rehabilitation of
human flexor tendon injuries because edema is known to have a detrimental effect on functional
recovery during both early and late stages of tendon healing. However, our study has failed to show a
significant positive effect of supplementary GaAs laser application on the other functional recovery
parameters of human flexor tendon injury rehabilitation and we suggest further clinical study in this topic
be done using different laser types and dosages in order to delineate the role of this promising treatment
modality.
J Clin Laser Med Surg 2004 Apr 22(2) 105-10
http://www.ncbi.nlm.nih.gov/pubmed/?term=15165384

Physiotherapy interventions for shoulder pain.
Green S, Buchbinder R, Hetrick S
Australasian Cochrane Centre, Monash University, Australasian Cochrane Centre, Locked Bag 29,
Clayton, Victoria, Australia. sally.green@med.monash.edu.au
BACKGROUND: The prevalence of shoulder disorders has been reported to range from seven to 36% of
the population (Lundberg 1969) accounting for 1.2% of all General Practitioner encounters in Australia
(Bridges Webb 1992). Substantial disability and significant morbidity can result from shoulder disorders.
While many treatments have been employed in the treatment of shoulder disorders, few have been
proven in randomised controlled trials. Physiotherapy is often the first line of management for shoulder
pain and to date its efficacy has not been established. This review is one in a series of reviews of varying
interventions for shoulder disorders, updated from an earlier Cochrane review of all interventions for
shoulder disorder. OBJECTIVES: To determine the efficacy of physiotherapy interventions for disorders
resulting in pain, stiffness and/or disability of the shoulder. SEARCH STRATEGY: MEDLINE, EMBASE, the
Cochrane Clinical Trials Regiter and CINAHL were searched 1966 to June 2002. The Cochrane
Musculoskeletal Review Group's search strategy was used and key words gained from previous reviews
and all relevant articles were used as text terms in the search. SELECTION CRITERIA: Each identified
study was assessed for possible inclusion by two independent reviewers. The determinants for inclusion
were that the trial be of an intervention generally delivered by a physiotherapist, that treatment allocation
was randomised; and that the study population be suffering from a shoulder disorder, excluding trauma
and systemic inflammatory diseases such as rheumatoid arthritis. DATA COLLECTION AND ANALYSIS:
The methodological quality of the included trials was assessed by two independent reviewers according
to a list of predetermined criteria, which were based on the PEDro scale specifically designed for the
assessment of validity of trials of physiotherapy interventions. Outcome data was extracted and entered
into Revman 4.1. Means and standard deviations for continuous outcomes and number of events for
binary outcomes were extracted where available from the published reports. All standard errors of the
mean were converted to standard deviation. For trials where the required data was not reported or not
able to be calculated, further details were requested from first authors. If no further details were provided,
the trial was included in the review and fully described, but not included in the meta-analysis. Results
were presented for each diagnostic sub group (rotator cuff disease, adhesive capsulitis, anterior instability
etc) and, where possible, combined in meta-analysis to give a treatment effect across all trials. MAIN
RESULTS: Twenty six trials met inclusion criteria. Methodological quality was variable and trial
populations were generally small (median sample size = 48, range 14 to 180). Exercise was demonstrated
to be effective in terms of short term recovery in rotator cuff disease (RR 7.74 (1.97, 30.32), and longer
term benefit with respect to function (RR 2.45 (1.24, 4.86). Combining mobilisation with exercise
resulted in additional benefit when compared to exercise alone for rotator cuff disease. Laser therapy was
demonstrated to be more effective than placebo (RR 3.71 (1.89, 7.28) for adhesive capsulitis but not for
rotator cuff tendinitis. Both ultrasound and pulsed electromagnetic field therapy resulted in improvement
compared to placebo in pain in calcific tendinitis (RR 1.81 (1.26, 2.60) and RR 19 (1.16, 12.43)
respectively). There is no evidence of the effect of ultrasound in shoulder pain (mixed diagnosis),
adhesive capsulitis or rotator cuff tendinitis. When compared to exercises, ultrasound is of no additional
benefit over and above exercise alone. There is some evidence that for rotator cuff disease, corticosteroid
injections are superior to physiotherapy and no evidence that physiotherapy alone is of benefit for
Adhesive Capsulitis REVIEWER'S CONCLUSIONS: The small sample sizes, variable methodological
quality and heterogeneity in terms of population studied, physiotherapy intervention employed and
length of follow up of randomised controlled trials of physiotherapy interventions results in little overall
evidence to guide treatment. There is evidence to support the use of some interventions in specific and
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Shoulder disorders: a state-of-the-art review
van der Heijden, GJ
Institute for Rehabilitation Research, Hoensbroek, The Netherlands.
This paper provides an up-to-date overview of the occurrence, diagnosis, risk factors, prognostic
indicators and outcome of shoulder disorder (SD), and of the validity and reproducibility of diagnostic
classifications and diagnostic imaging techniques for SD. Furthermore, the available evidence on the
effectiveness of non-steroidal anti-inflammatory drugs (NSAIDs), corticosteroid injections and
physiotherapy for SD is summarized on the basis of randomized controlled trials with an acceptable
quality of their methods. The annual incidence of SD is estimated at about 7%, its 1-year period
prevalence at about 51% and its lifetime prevalence at about 10%. While approximately 50% of all
patients with SD seek medical care, about 95% are treated in primary health care. Of all new episodes of
SD presenting to primary care, approximately 50% seem to resolve within 6 months, while about 40%
seem to persist for up to 12 months. Several prognostic indicators for a favourable or a poor outcome of
SD have been identified, but a comprehensive prognostic model is not available. While evidence for the
prognostic validity of popular diagnostic classifications of SD is lacking, their reproducibility has been
shown to be poor. The accuracy and clinical usefulness of diagnostic imaging techniques appear to be
sufficiently verified for SD in secondary care, while their clinical usefulness in primary care and
prognostic validity are not. NSAIDs and steroid injections for SD have been shown to be effective within
6 weeks, but their effect on long-term outcome remains unclear. There is very limited evidence for the
effectiveness in SD of physiotherapy, including exercise therapy, ultrasound, electrotherapy, laser,
mobilization and manipulation.
Baillieres Clin Rheumatol 1999 Jun 13(2) 287-309
http://www.ncbi.nlm.nih.gov/pubmed/?term=10445116

Treatment of medial and lateral epicondylitis--tennis and golfer's elbow-with low level laser therapy: a multicenter double blind, placebo-controlled
clinical study on 324 patients.
Simunovic Z, Trobonjaca T, Trobonjaca Z
Laser Center, Locarno, Switzerland. tzlatko@mamed.medri.hr
BACKGROUND AND OBJECTIVE: Among the other treatment modalities of medial and lateral
epicondylitis, low level laser therapy (LLLT) has been promoted as a highly successful method. The aim
of this clinical study was to assess the efficacy of LLLT using trigger points (TPs) and scanner application
techniques under placebo-controlled conditions. STUDY DESIGN/MATERIAL AND METHODS: The
current clinical study was completed at two Laser Centers (Locarno, Switzerland and Opatija, Croatia) as
a double-blind, placebo controlled, crossover clinical study. The patient population (n = 324), with either
medial epicondylitis (Golfer's elbow; n = 50) or lateral epicondylitis (Tennis elbow; n = 274), was
recruited. Unilateral cases of either type of epicondylitis (n = 283) were randomly allocated to one of
three treatment groups according to the LLLT technique applied: (1) Trigger points; (2) Scanner; (3)
Combination Treatment (i.e., TPs and scanner technique). Bilateral cases of either type of epicondylitis (n
= 41) were subject to crossover, placebo-controlled conditions. Laser devices used to perform these
treatments were infrared (IR) diode laser (GaAlAs) 830 nm continuous wave for treatment of TPs and
HeNe 632.8 nm combined with IR diode laser 904 nm, pulsed wave for scanner technique. Energy doses
were equally controlled and measured in Joules/cm2 either during TPs or scanner technique sessions in
all groups of patients. The treatment outcome (pain relief and functional ability) was observed and
measured according to the following methods: (1) short form of McGill's Pain Questionnaire (SF-MPQ);
(2) visual analogue scales (VAS); (3) verbal rating scales (VRS); (4) patient's pain diary; and (5) hand
dynamometer. RESULTS: Total relief of the pain with consequently improved functional ability was
achieved in 82% of acute and 66% of chronic cases, all of which were treated by combination of TPs
and scanner technique. CONCLUSIONS: This clinical study has demonstrated that the best results are
obtained using combination treatment (i.e., TPs and scanner technique). Good results are obtained from
adequate treatment technique correctly applied, individual energy doses, adequate medical education,
clinical experience, and correct approach of laser therapists. We observed that under- and overirradiation
dosage can result in the absence of positive therapy effects or even opposite, negative (e.g., inhibitory)
effects. The current clinical study provides further evidence of the efficacy of LLLT in the management of
lateral and medial epicondylitis.
J Clin Laser Med Surg 1998 Jun 16(3) 145-51
http://www.ncbi.nlm.nih.gov/pubmed/?term=9743652

Biochemistry and biomechanics of healing tendon: Part II. Effects of
combined laser therapy and electrical stimulation.
Reddy GK, Gum S, Stehno-Bittel L, Enwemeka CS
Department of Physical Therapy, University of Kansas Medical Center, Kansas City 66160-7601, USA.
PURPOSE: In previous studies we demonstrated that early mechanical loading and laser photostimulation independently promoted tendon healing. Thus, we tested the hypothesis that a combination
of laser phototherapy and mechanical load would further accelerate healing of experimentally
tenotomized and repaired rabbit Achilles tendons. METHODS: Following surgical tenotomy and repair,
the tendons of experimental and control rabbits were immobilized in polyurethane casts for 5 d. The
repaired tendons of experimental rabbits received mechanical load via electrical stimulation-induced
contraction of the triceps surae for 5 d. In addition, experimental tendons were treated with daily doses of
1 J.cm-2 low intensity helium-neon laser throughout the 14-d experimental period. RESULTS: The
combination of laser photostimulation and mechanical load increased the maximal stress, maximal
strain, and Young's modulus of elasticity of the tendons 30, 13, and 33%, respectively. However,
MANOVA revealed no statistically significant differences in these biomechanical indices of repair of
control and experimental tendons. Biochemical assays showed a 32% increase in collagen levels (P <
0.05) and an 11% decrease in mature cross-links in experimental tendons compared with that in controls
(P > 0.05). Electron microscopy and computer morphometry revealed no significant differences in the
morphometry of the collagen fibers and no visible differences in the ultrastructure of cellular and matrical
components of control and experimental tendons. CONCLUSIONS: These findings indicate that the
combination of laser photostimulation and early mechanical loading of tendons increased collagen
production, with marginal biomechanical effects on repaired tendons.
Med Sci Sports Exerc 1998 Jun 30(6) 794-800
http://www.ncbi.nlm.nih.gov/pubmed/?term=9624633

Combined ultrasound, electrical stimulation, and laser promote collagen
synthesis with moderate changes in tendon biomechanics.
Gum SL, Reddy GK, Stehno-Bittel L, Enwemeka CS
Department of Physical Therapy, University of Kansas Medical Center, Kansas City 66160-7601, USA.
The biomechanical, biochemical, and ultrastructural effects of a multitherapeutic protocol were studied
using regenerating rabbit Achilles tendons. The multitherapeutic protocol was composed of low-intensity
Ga:As laser photostimulation, low intensity ultrasound, and electrical stimulation. Achilles tendons of 63
male New Zealand rabbits were tenotomized, sutured, immobilized, and subjected to the
multitherapeutic protocol for five days, after which casts were removed and the therapy was continued
for nine more days without electrical stimulation. The tendons were excised and compared with control
tendons. Multitherapy treatment produced a 14% increase in maximal strength, a 42% increase in loadat-break, a 20% increase in maximal stress, a 45% increase in stress-at-break, a 21% increase in maximal
strain, and a 14% increase in strain-at-break. Similarly, multitherapy treatment was associated with an
increase in Young's modulus of elasticity of 31%, an increase in energy absorption at maximum load of
9%, and an increase in energy absorption at load-at-break of 11%. Biochemical analysis of the tendons
showed an increase of 23% in the total amount of collagen in the multitherapy-treated tendons, with
fewer mature crosslinks (decrease of 6%). Electron micrographs revealed no ultrastructural or
morphologic changes in the tendon fibroblasts or in the extracellular matrix. The improvements
measured in tendons receiving multitherapy were consistent but less remarkable compared with our
earlier works with single modality protocols. The results warrant the hypothesis that the beneficial effects
of ultrasound and laser photostimulation on tendon healing may counteract one another when applied
simultaneously.
Am J Phys Med Rehabil 1997 Jul-Aug 76(4) 288-96
http://www.ncbi.nlm.nih.gov/pubmed/?term=9267188

Physiotherapy for patients with soft tissue shoulder disorders: a systematic
review of randomised clinical trials.
van der Heijden GJ, van der Windt DA, de Winter AF
Institute for Rehabilitation Research, Hoensbroek, Netherlands.
OBJECTIVE: To assess the effectiveness of physiotherapy for patients with soft tissue shoulder disorders.
DESIGN: A systematic computerised literature search of Medline and Embase, supplemented with
citation tracking, for relevant trials with random allocation published before 1996. SUBJECTS: Patients
treated with physiotherapy for disorders of soft tissue of the shoulder. MAIN OUTCOME MEASURES:
Success rates, mobility, pain, functional status. RESULTS: Six of the 20 assessed trials satisfied at least five
of eight validity criteria. Assessment of methods was often hampered by insufficient information on
various validity criteria, and trials were often flawed by lack of blinding, high proportions of withdrawals
from treatment, and high proportions of missing values. Trial sizes were small: only six trials included
intervention groups of more than 25 patients. Ultrasound therapy, evaluated in six trials, was not shown
to be effective. Four other trials favoured physiotherapy (laser therapy or manipulation), but the validity of
their methods was unsatisfactory. CONCLUSIONS: There is evidence that ultrasound therapy is
ineffective in the treatment of soft tissue shoulder disorders. Due to small trial sizes and unsatisfactory
methods, evidence for the effectiveness of other methods of physiotherapy is inconclusive. For all
methods of treatment, trials were too heterogeneous with respect to included patients, index and
reference treatments, and follow up to merit valid statistical pooling. Future studies should show whether
physiotherapy is superior to treatment with drugs, steroid injections, or a wait and see policy.
BMJ 1997 Jul 5 315(7099) 25-30
http://www.ncbi.nlm.nih.gov/pubmed/?term=9233322

A double-blind study of the effectiveness of low level laser treatment of
rotator cuff tendinitis.
Vecchio P, Cave M, King V, Adebajo AO, Smith M, Hazleman BL
Rheumatology Research Unit, Addenbrooke's Hospital, Cambridge.
Thirty-five patients with rotator cuff tendinitis were randomly allocated to active (CB Medico Master III
830 nm Ga As AL diode) laser or dummy laser treatment twice weekly for 8 weeks. Movement range,
painful arc score, resisted movement score and responses to visual analogue scales for night pain, rest
pain, movement pain and functional limitation were measured second weekly. All responses improved
from baseline but there was no difference between the two groups. These results fail to demonstrate the
effectiveness of laser therapy in rotator cuff tendinitis.
Br J Rheumatol 1993 Aug 32(8) 740-2
http://www.ncbi.nlm.nih.gov/pubmed/?term=8348278

[Treatment of chronic shoulder tendinitis]
Brox JI, Bohmer AS, Ljunggren AE, Staff PH
Avdeling for fysikalsk medisin og rehabilitering, Ulleval sykehus, Oslo.
The authors review current treatment modalities and present a study comparing supervised exercises and
arthroscopic surgery in patients with rotator cuff disease. Exercises supervised by a physiotherapist
emphasize relearning of normal patterns of movement and local endurance training to improve tendon
and muscle tissue, and are supplemented by ergonomic advice. The clinician should try to elucidate
whether the patient is supposed to benefit solely from information and self-treatment. For several of the
currently used treatment modalities, such as ultrasound, soft laser, heat and massage, no effect has been
documented. Surgery should be reserved for persons who do not benefit from supervised exercises.
Careful rehabilitation is necessary for patients who report having a physically demanding job.
Tidsskr Nor Laegeforen 1994 Feb 20 114(5) 575-7
http://www.ncbi.nlm.nih.gov/pubmed/?term=8209342

[Laser therapy of Achilles tendinitis]
Darre EM, Klokker M, Lund P, Rasmussen JD, Hansen K, Vedtofte PE
Forsvarets Sundhedstjeneste, Jaegersborg Kaserne, Gentofte.
The effects of low level laser treatment in soldiers with achilles tendinitis were studied in a prospective,
randomized and double blind trial. Eighty-nine soldiers were enrolled in the study. Forty-six were
randomized to treatment with active laser and 43 to treatment with placebo laser. No statistically
significant differences in the number of consultations, morning stiffness, tenderness, crepitation, swelling,
redness, VAS-score of pain and degree of unfitness for duty were found between the two treatment
groups.
Ugeskr Laeger 1994 Nov 7 156(45) 6680-3
http://www.ncbi.nlm.nih.gov/pubmed/?term=7839480

Effect of laser versus placebo in tennis elbow.
Lundeberg T, Haker E, Thomas M
Department of Physiology II, Karolinska Institutet, Stockholm, Sweden.
The purposes of this study were to compare the pain alleviating effects of laser treatment and placebo in
tennis elbow. Also, the effects of laser radiation on the radial sensory nerve conduction, and the
temperature changes in the tissue surrounding the treated radial nerve were studied. The results show that
laser treatment is not significantly better than placebo in treating tennis elbow. Furthermore, no
significant change was noted in the evoked sensory potential as well as subcutaneous temperatures in
either experimental or control groups as a result of the applications of the laser radiation treatment.
Scand J Rehabil Med 1987 19(3) 135-8
http://www.ncbi.nlm.nih.gov/pubmed/?term=3441775

Low power laser therapy of shoulder tendonitis.
England S, Farrell AJ, Coppock JS, Struthers G, Bacon PA
Department of Rheumatology, Coventry & Warwickshire Hospital, UK.
30 patients with supraspinatus or bicipital tendonitis were randomly allocated to active infrared laser
therapy at 904 nm three times weekly for 2 weeks, dummy laser or drug treatment for 2 weeks.
Objectively maximum active extension, flexion and abduction of the shoulder, and subjectively pain
stiffness movement and function were measured at 0 and 2 weeks. Significant improvement of active
over dummy laser was noted for all seven assessments. Active laser therapy produced significant
improvement over drug therapy for all three objective measures and pain. Naproxen sodium significantly
improved only movement and function compared to dummy laser. These results demonstrate the
effectiveness of laser therapy in tendonitis of the shoulder.
Scand J Rheumatol 1989 18(6) 427-31
http://www.ncbi.nlm.nih.gov/pubmed/?term=2694356

[Low energy laser treatment--effect in localized fibromyalgia in the neck
and shoulder regions]
Thorsen H, Gam AN, Jensen H, Hojmark L, Wahlstrom L
Frederiksberg Hospital, medicinsk blok, reumatologisk afdeling C.
The effect of low-level laser therapy (GaAlAs, 830 nm, continuous) for chronic myofascial pain in the
neck and shoulder girdle was assessed in a double-blind randomized study with 36 female participants.
Treatments were given six times during two weeks with a total effect of 4.5-22.5 J per treatment
depending on the number of tender points. No significant effect was found, neither in pain relief nor in
tablet intake between the laser and the placebo group. None of the participants reported any side-effects.
Ugeskr Laeger 1991 Jun 17 153(25) 1801-4
http://www.ncbi.nlm.nih.gov/pubmed/?term=1853462

Low level laser versus placebo in the treatment of tennis elbow.
Vasseljen O Jr, Hoeg N, Kjeldstad B, Johnsson A, Larsen S
Trondheim Fysikalske Institutt, Norway.
The effect of low level laser (GaAs) on lateral epicondylitis was investigated in a double-blind,
randomized, controlled study. Thirty patients were assigned equally to a laser (n = 15) or a placebo laser
(n = 15) group. All patients received eight treatments and were evaluated subjectively and objectively
before, at the end of, and four weeks after treatment. Patients also completed a follow-up questionnaire
on an average of five to six months after treatment. A significant improvement in the laser compared to
the placebo group was found on visual analog scale (p = 0.02) and grip strength (p = 0.03) tests four
weeks after treatment. In this study low level laser therapy was shown to have an effect over placebo;
however, as a sole treatment for lateral epicondylitis it is of limited value. Further studies are needed to
evaluate the reliability of our findings and to compare laser to other established treatment methods.
Scand J Rehabil Med 1992 24(1) 37-42
http://www.ncbi.nlm.nih.gov/pubmed/?term=1604260

Low level laser therapy for myofascial pain in the neck and shoulder
girdle. A double-blind, cross-over study.
Thorsen H, Gam AN, Svensson BH, Jess M, Jensen MK, Piculell I, Schack LK, Skjott K
Department of General Practice, University of Copenhagen, Denmark.
In a controlled, cross-over study the effect of low level laser therapy (LLLT) was evaluated. During a five
weeks period forty-seven female laboratory technicians received six laser and six placebo treatments to
tender points in the neck and shoulder girdle. Subjects rated the placebo treatment significantly more
beneficial than LLLT (p = .04). There was no reduction in consumption of analgesics associated with
either laser or placebo treatment. The results indicate no beneficial effect of LLLT for myofascial pain.
Scand J Rheumatol 1992 21(3) 139-41
http://www.ncbi.nlm.nih.gov/pubmed/?term=1604252

Conservative therapy for tennis elbow.
Ernst, E
Department of Physical Medicine and Rehabilitation, Medical School, University of Vienna.
Tennis elbow is a common overuse syndrome. It is accompanied by degenerative changes in the enthesis
of the extensor carpi radialis brevis muscle. It may be best diagnosed clinically by eliminating other
possible causes of lateral elbow pain. Physical methods should always be selected as initial treatment.
Immobilisation is the initial advice that most doctors give: ultrasound has been shown to be effective in a
placebo-controlled, double-blind trial, and low energy laser has been found to reduce objective but not
subjective symptoms. Other forms of physical treatment like electrotherapy, thermotherapy and massages
can be tried, even though proof of their efficacy needs to be established more firmly. When physical
treatments have failed, steroid injections can help. If symptoms still persist, then surgery is called for.
There are still many open questions surrounding the syndrome of tennis elbow. Research into this
common soft tissue disease should be intensified.
Br J Clin Pract 1992 Spring 46(1) 55-7
http://www.ncbi.nlm.nih.gov/pubmed/?term=1419555

Low level laser therapy for tendinopathy: evidence of a dose-response
pattern
Bjordal J M, Couppe C, Ljunggren A E

This review assessed the effects of low-level laser therapy (LLLT) on pain from tendinopathy. The authors
concluded that LLLT can reduce pain in subacute and chronic tendinopathy if a valid treatment
procedure and location-specific dose is used. Differences among the studies were not examined and only
the short-term outcomes were assessed. The authors' conclusions may not be reliable.
Physical Therapy Reviews 2001; 6: 91-99
http://www.ncbi.nlm.nih.gov/pubmed/?term=NBK68932

Low Power Laser Therapy of Shoulder Tendonitis
S. ENGLAND,.' A. J.. FARREI.[-. .1. S. COP[IOCK G. SI'RUTHERS and P. A. BACON'
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LOW LEVEL LASER VERSUS PLACEBO.IN THE TREATMENT
OF TENNIS ELBOW

Ottar Vasseljen Jr,' Nils Hoeg,' Berit Kjeldstad,' Anders Johnsson'
and Stig Larsen'
From the'Trondheim Fysikalske Instittilt, Sverres gt. 3, 7045, Trondheim, 'Orkanger Fysikalske Ittstitiiii,
7300 Orkanger,
3Department of Physics, A VH, Universit v of Trondlieim, Al- 7055 Dragvoll and 4AIedstal, Pb. 37, N
-2011 Strotninen, Norwav

ABSTRACT. The effect of low level laser (GaAs) on
lateral epicondylitis was investigated in a double-blind, ' randomized, controlled study. Thirty patients
were assigned equally to a laser (n=15) or a placebo laser (n=15) group. All patients received eight
treatments and were evaluated subjectively and objectively before, at the end of, and four weeks after
treatment. Patients also completed a follow-up questionnaire on an average of five to six months after
treatment. A significant improvement in the laser compared to the placebo group was found on visual
analog scale (p=0.02) and grip strength (p=0.03) tests four weeks after treatment. In this study low level
laser therapy was shown to have an effect over placebo; however, as a sole treatment for lateral
epicondylitis it is of limited value. Further studies are needed to evaluate the reliability of our findings
and to compare laser to other established treatment methods.
Key words: low level laser, tennis elbow, epicondylitis.

From the mid-eighties the interest in low level laser therapy has increased considerably (2 1). Most
scientific work in this field has utilized continuous Hel ium_ neon (HeNe) lasers with red light and/or
pulsed Gaiiium-arsenide (GaAs) lasers with infrared light. The use of low level laser therapy is, however,
hampered by the lack of systematic tests and investigations on the mechanisms and medical effects of
low level laser light. Doubt has been raised about the efficacy of infrared lasers in pain (23),
woundhealing (32), knee arthrosis (19) and nerve conduction (16, 26). Others have found effects in the
treatment of woundhealing (12), pain (7) and rheumatoid arthritis (10, 15). In addition there exists a
substantial amount of research that focus on the therapeutic use of HeNe lasers.
Few studies have focused on laser therapy for tendinitis (13, 14, 17, 18, 25, 30). The therapeutic effect of
this treatment is'reported to range from none (25,
30) to 80% cure rate (14). Two studies on lateral
epicondylitis, commonly named tennis elbow, have given contradictory results. In one study, 30% of the
patients were cured and another 68% improved at one month follow-up (I 7), whereas in a similiar study
no significant improvement was noted (25).

Laser Versus Ultrasound In The Treatment Of Supraspinatus Tendinosis
Randomised Controlled Trial
Liz Saunders PhD MS MCSP Clinical specialist physiotherapist
Derby City General Hospital, Uttoxeter Road, Derby DE22 3NE

Summary Thirty-six patients were randomly assigned to three groups to compare the effectiveness of low
power laser therapy, ultrasound and no therapy for supraspinatus tendinosis. All three groups were given
the same advice and educational material.
Measurements were taken before and after treatment for muscle weakness secondary to pain, disability
and tenderness. Treatment for the experimental groups comprised nine therapeutic doses over a threeweek period of either laser therapy or ultrasound; the control group had no treatment for three weeks.
The degree of muscle weakness, pain functional disability and tenderness for the three groups, was
similar before treatment. Comparisons after treatment showed that the laser group had less muscle
weakness (p<0.01) and pain (p<0.01) than the ultrasound and control groups and had less disability
(p<0.05) and tenderness (p<0.01) after treatment than the control group.
These data suggest that the dose if laser therapy used in the study, advice and education improve the
symptoms of supraspinatuc tendinosis. Ultrasound also improved the control group that received advice
only. Based on these results laser therapy should be the treatment of choice for suraspinatus tendinosis
rather than ultrasound.

Physiotherapy 2003, 89, (6), 365-73

Low level laser therapy for tendinopathy. Evidence of a dose - response
pattern
Bjordal Jan Magnus, Couppe, Christian, Willemoes
University of Bergen, Section of Physiotherapy Science, 5020 Bergen, Norway
To investigate if low level laser therapy (LLLT) can reduce pain from tendinopathy, we performed a
review of randomized placebo-controlled trials with LLLT for tendinopathy. A literature search for trials
published after 1980 using LLLT was conducted on Medline, Embase, Cochrane Library and handsearch
of physiotherapy journals in English and Scandinavian languages. Validity assessment of each trial was
done according to predefined criteria for location-specific dosage and irradiation of the skin directly
overlying the affected tendon..
The literature search identified 78 randomized controlled trials with LLLT, of which 20 included
tendinopathy. Seven trials were excluded for not meeting validity criteria on treatment procedure or trial
design. Twelve of the remaining thirteen trials investigated the effect of LLLT for patients with subacute
and chronic tendinopathy provided a pooled mean effect of 21 % [5.9-36.1, 95%CI]. If only results from
the nine trials adhering to assumed optimal treatment parameters were included, the mean effect over
placebo increased to 32 % [23.0-41.0, 95% CI].
Low level laser therapy can reduce pain in subacute and chronic tendinopathy if a valid treatment
procedure and location-specific dose is used.
Physical therapy reviews 2001 vol. 6, No2 91-99

The Effectiveness Of Low Level Laser Therapy (Lllt) For Shoulder
Periarthritis
Yoshiro Musha1), Takao Kaneko1), Toshio Shigemitsu1), Ikuko Okuni2), Nobuyuki Ushigome2), Takashi
Harada2), Toshio Ohshiro3) and Kazuhiro Mizutani1)
1) Department of Second Orthopedic Surgery, Toho University School of Medicine
2) Department of Rehabilitation Medicine, Toho University School of Medicine
3) Japan Medical Laser Laboratory
Abstract
The effectiveness of low level laser therapy (LLLT) for pain relief and improved range of motion (ROM) in
shoulder periarthritis was investigated, and serum prostaglandin E2 (PGE2) levels were measured to
evaluate the underlying mechanism of LLLT action. This study included 40 women with a mean age of
62.7 years and mean symptom duration of 2.8 months. LLLT was effective in 32 patients (80%). In the
“effective” treatment group, visual analog scale (VAS) pain scores, range of abduction, flexion, and
internal rotation, and serum PGE2 levels improved significantly. A correlation was observed between
improvement in each ROM and VAS scores, and both were useful as indices of symptom improvement
and treatment efficacy. PGE2 also decreased significantly after laser therapy and played a role in pain
symptoms, but there was no correlation with improvement in the ROM or VAS scores. Thus, serum PGE2
levels did not reflect the degree of shoulder function or pain. In the “ineffective” treatment group, no
improvement, no correlation between ROM and VAS scores, and no change in serum PGE2 levels after
laser therapy were observed. This seems to represent a special group.
Vol. 18 (2009) , No. 1 pp.39-43
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the effectiveness of low level laser therapy (LLLT) for pain relief and improved range of motion (ROM) in
shoulder periarthritis was investigated, and serum prostaglandin E2 (PGE2) levels were measured to
evaluate the underlying mechanism of LLLT action. This study included 40 women with a mean age of
62.7 years and mean symptom duration of 2.8 months. LLLT was effective in 32 patients (80%). of the
“effective” treatment group, visual analog scale (VAS) pain scores, range of abduction, flexion, and
internal rotation, and serum PGE2 levels improved significantly. A correlation was observed between
improvement in each ROM and VAS scores, and both were useful as indices of symptom improvement
and treatment efficacy. PGE2 also decreased significantly after laser therapy and played a role in pain
symptoms, but there was no correlation with improvement in the ROM or VAS scores. Thus, serum PGE2
levels did not reflect the degree of shoulder function or pain. of the “ineffective” treatment group, no
improvement, no correlation between ROM and VAS scores, and no change in serum PGE2 levels after
laser therapy were observed. This seems to represent a special group.
LASER THERAPY. 2009, Vol. 18,
http://www.jstage.jst.go.jp/article/islsm/18/1/18_39/_article

Efficacy of Low Level Laser Therapy for Treatment Myofascial Trigger
Points of Shoulder Pain
1Abeer A. Yamany and 2Samir Elsaid Salim
1Department of Basic Science, Faculty of Physical Therapy, Cairo University, Egypt 2Consultant and
Chairman of Orthopedic Surgery in El Sahel Teaching Hospital, Egypt
Abstract: Myofascial trigger points (MTrPs) are recognized by many clinicians to be one of the most
common causes of pain and dysfunction in the musculoskeletal system. Low-level laser Therapy (LLLT) is
a relatively uncommon, non-invasive treatment for musculoskeletal pain, in which non-thermal laser
irradiation is applied to sites of pain. Forty patients with MTrPs of shoulder pain were randomly assigned
into active laser group (ALG, n = 20) and placebo laser group (PLG, n = 20). In ALG, patients were
received Gallium-Arsenide I.R laser of 904 nm wave length with 3J / point for 90 sec pulse exercise
therapy and in PLG, patients were received placebo laser pulse exercise therapy. Stretching and
strengthening exercises program was done daily under supervision in clinic and at home for all patients.
Pain intensity by visual analogue scale (VAS), active shoulder flexion and abduction by electrogonimeter
and pain pressure threshold (PPT) of trigger points by electronic digital algometer were measured before
and after 4-weeks of treatment. After treatment, all the outcome measurements had shown significant
improvement in both groups except PPT was significantly increased in active laser group only (p <
0.0001). When the improved parameters were compared between the two groups, there were significant
differences after treatment in favor of active laser group (p < 0.01). LLLT plus exercise could be effective
method to decrease pain, increase shoulder range of motion and increase PPT of trigger point of shoulder
pain compared with placebo laser pulse exercise.
World Applied Sciences Journal 12 (6): 758-764, 2011
http://www.idosi.org/wasj/wasj12(6)/4.pdf

The efficacy of low-level laser therapy in supraspinatus tendinitis
Liz Saunders
Physiotherapy Department, Derby City General Hospital, Derby
Twenty-four subjects were randomly assigned to two groups to assess the effectiveness of low-power
laser therapy for supraspinatus tendinitis. A low- power laser using a 820 nm, 40 mW probe operating at
5000 Hz to produce a dose of 30 J/cm2 was used to treat one group (L); the other group was treated with
a similar, but dummy, laser (DL). The design of the trial was double-blind; patients, therapists and
assessors being ignorant of the form of treatment used. The two groups each received a course of nine
treatments and identical advice and educational material. Perceived pain was assessed and tenderness
and secondary muscle weakness measured before and after the course of treatment.
The data revealed that the L group had less pain (p < 0.05), less secondary weakness (p < 0.01) and
tenderness (p < 0.05) after the treatment than before. No such changes occurred in the DL group; indeed,
secondary weakness and tenderness increased slightly in the latter group after treatment.
The degree of pain, tenderness and weakness of the two groups was similar before treatment. Comparing
the two groups after treatment, L had less pain (p < 0.05) and less weakness (p < 0.001) than DL.
These data suggest that, in this small group of patients, laser therapy, advice and education improved
certain symptoms of supraspinatus tendinitis, while the same advice and education but treatment with a
dummy laser had no such beneficial consequences. Based on the results, low-power laser therapy with
the parameters and dosage used in this study is recommended as a useful treatment for tendinitis, but the
trial was limited by small numbers.

Clin Rehabil May 1995 vol. 9 no. 2 126-134
http://cre.sagepub.com/content/9/2/126.abstract

