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Abstract

We read with interest the article by Gomes et al. entitled: “Exercise program combined with electrophysical modalities
in subjects with knee osteoarthritis: A randomised, placebo-controlled clinical trial’. Gomes et al. concluded that the
low-level laser therapy (LLLT) did not reduce knee osteoarthritis pain when applied as an adjunct to exercise
therapy. We argue that Gomes et al. neglected relevant laser treatment recommendations in the conduct and
reporting of the trial.

Gomes et al. did not state the Joules per treatment spot applied. We calculated the Joules applied from other laser
information in the report and found that it is too low of a dose according to the World Association for Laser
Therapy (WALT) guidelines. Furthermore, we have published a meta-analysis of 22 placebo-controlled trials
demonstrating a significant difference in pain-relieving effect between doses in adherence and non-adherence to
the WALT guidelines. However, neither the WALT guidelines, nor our meta-analysis was mentioned by Gomes et al.
Moreover, Gomes et al. did not state whether the output power of the laser device was measured, and this is
concerning because in the city of Sao Paulo, where the trial was conducted, most laser devices have been found to
deliver less of a dose than specified by the manufacturers.

In summary, we found that the best available evidence regarding effective and ineffective LLLT dosing from
systematic reviews was neglected in the conduct and reporting of the trial, and that the laser device may not have
been calibrated.
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We read with interest the article by Gomes et al. enti-
tled: “Exercise program combined with electrophysical
modalities in subjects with knee osteoarthritis: A rando-
mised, placebo-controlled clinical trial”. Gomes et al.
concluded that the addition of low-level laser therapy
(LLLT) “... did not increase the clinical benefit after 8
weeks of treatment (primary and secondary variables)
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when combined with an exercise protocol for knee osteo-
arthritis.” [1].

We argue that the results of the trial were not inter-
preted in the light of what was already known in terms
of LLLT dosing.

We are surprised that Gomes et al. did not state the
Joules per treatment spot applied [1] since this has been
found to be a crucial factor in LLLT [2-4]. However,
this dose parameter can be calculated from other LLLT
information in the report. Gomes et al. stated that a 904
nm wavelength laser device with a probe (spot) size of
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0.1309 cm® was utilized in skin contact mode and that
the energy density was 6 J/cm® [1]. This means that the
dose per treatment spot applied was 0.78] (6]/
¢cm?0.1309 cm” = 0.78 ).

In the World Association for Laser Therapy (WALT)
dose guidelines, irradiating the osteoarthritic knee with
at least 1] of 904 nm wavelength laser per treatment
spot is recommended [5]. Our research group has pub-
lished a systematic review and meta-analysis with 22
placebo-controlled trials on the topic. Here, we initially
found that pain was overall significantly reduced by
LLLT compared to placebo-control. Subsequently, we
sub-grouped the trials using the WALT recommenda-
tions for LLLT dose per treatment spot and this revealed
a significant dose-response relationship; the pain-relief
provided by the recommended LLLT doses was highly
significantly superior to placebo even at follow-up 12
weeks post-therapy, and the difference was greater than
20 mm on the 0-100 mm visual analogue scale from the
final 4—8 weeks of therapy through follow-ups 6—8 weeks
post-therapy. Importantly, we found that 904 nm wave-
length laser doses recommended against by WALT
(lower than 1] per treatment spot) provide no or little
positive effect in knee osteoarthritis [3].

The dose applied by Gomes et al. does not satisfy the
WALT recommendations and our LLLT dose-response
meta-analysis can explain the negative findings. How-
ever, neither the WALT recommendations [5], nor our
systematic review [3] is mentioned by Gomes et al. [1].
Gomes et al. claimed that they used a similar dose to
that applied by Hegedus et al. However, Hegedus et al.
stated that they applied 6] per treatment spot, not 6]/
cm? [6]. It is important to understand that J/em? s
equivalent to ] per treatment spot only in instances
where the laser beam covers exactly 1cm? which it
rarely does.

Gomes et al. did not state whether the output power
of the laser device was measured. It is a major concern
that in the greater Sdo Paulo area of Brazil, where the
study by Gomes et al. was conducted, 59 of 60 laser de-
vices tested delivered less of a dose than specified by the
manufacturers [7]. We conclude that is very likely that
the dose used in this study is ineffective.

In summary, we found that the best available evidence
regarding effective and ineffective LLLT dosing from
other trials was neglected in the conclusion by Gomes
et al. and that their laser device probably was not tested
and most likely delivered an ineffective dose.

Abbreviations
LLLT: Low-level laser therapy; WALT: World Association for Laser Therapy

Acknowledgements
None.

(2021) 22:71

Page 2 of 2

Authors’ contributions
MBS and JMB wrote the letter. The authors read and approved the final
manuscript.

Funding
This work is funded by the University of Bergen.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
None.

Received: 15 July 2020 Accepted: 21 December 2020
Published online: 12 January 2021

References

1. de Paula Gomes CAF, Politti F, de Souza Bacelar Pereira C, ACB d S, Dibai-
Filho AV, de Oliveira AR, Biasotto-Gonzalez DA. Exercise program combined
with electrophysical modalities in subjects with knee osteoarthritis: a
randomised, placebo-controlled clinical trial. BMC Musculoskelet Disord.
2020;21(1):258.

2. Stausholm MB, Bjordal JM, Lopes-Martins RAB, Joensen J. Methodological
flaws in meta-analysis of low-level laser therapy in knee osteoarthritis: a
letter to the editor. Osteoarthr Cartil. 2017;25:€9-e10.

3. Stausholm MB, Naterstad IF, Joensen J, Lopes-Martins RAB, Saebo H, Lund
H, Fersum KV, Bjordal JM. Efficacy of low-level laser therapy on pain and
disability in knee osteoarthritis: systematic review and meta-analysis of
randomised placebo-controlled trials. BMJ Open. 2019,9(10):031142.

4. Lopes-Martins RAB, Marcos RL, Leal-Junior ECP, Bjordal JM. Low-level laser
therapy and world Association for Laser Therapy Dosage Recommendations
in musculoskeletal disorders and injuries. Photomed Laser Surg. 2018;36:
457-9.

5. Recommended treatment doses for Low Level Laser Therapy 904 nm
wavelength [http://waltza.co.za/wp-content/uploads/2012/08/Dose_table_
904nm_for_Low_Level_Laser_Therapy_WALT-2010.pdf]. Accessed 6 May
2020.

6. Hegedus B, Viharos L, Gervain M, Galfi M. The effect of low-level laser in
knee osteoarthritis: a double-blind, randomized, placebo-controlled trial.
Photomed Laser Surg. 2009;27:577-84.

7. Fukuda TY, Jesus JF, Santos MG, Cazarini Junior C, Tanji MM, Plapler H.
Calibration of low-level laser therapy equipment. Rev Bras Fisioter. 2010;
14(4):303-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://waltza.co.za/wp-content/uploads/2012/08/Dose_table_904nm_for_Low_Level_Laser_Therapy_WALT-2010.pdf
http://waltza.co.za/wp-content/uploads/2012/08/Dose_table_904nm_for_Low_Level_Laser_Therapy_WALT-2010.pdf

	Abstract
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

