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Abstract

Despite many reports from basic research (in vitro, in vivo, 
and animal experiments), practitioners still have some do-
ubts about the effectiveness and usefulness of polarized light 
in treating musculoskeletal disorders. It has even been wi-
dely accepted that the commercial use of these treatments is 
supported by a satisfactory level of scientific evidence based 
on reliable clinical articles. The main purpose of this paper is 
to present an original review of the literature on the subject 
in relation to the principles of evidence-based physiothera-
py (EBP). This article comprises a critical review of relevant 
studies available in scientific databases, such as the Cochrane 
Library, Physiotherapy Evidence Database (PEDro), MEDLINE, 
and PubMed, along with an attempt to assess the methodolo-
gical quality of these publications.
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Background

Despite the numerous controversies surrounding 
the clinical use of polarized light, it is becoming 
more and more widely utilized in the treatment 
of musculoskeletal disorders and soft tissue da-
mage. Based on the results of in vitro, in vivo, 
and animal experiments, many authors report 
beneficial effects at the cellular and tissue levels 
[1, 2, 3, 4]. Some potential benefits of irradiation 
treatment include the improvement of local blo-
od circulation and the stimulation of regenera-
tive processes. These phenomena occur due to 
the biostimulatory effect of microcirculation in 
the form of restoration of the vascular network, 
increased local blood supply, improvement of 
blood rheological properties, and an increase in 
collagen production by stimulation of fibroblast 
proliferation [5, 6]. Some researchers have also 
pointed to the analgesic and anti-inflammatory 
effects associated with the application of polari-
zed light [7, 8].
Despite existing basic research reports on this 
physical agent, practitioners have a number of 
doubts about its effectiveness during therapeutic 
management. It has even been widely accepted 
that the commercial use of these treatments is 
supported by a satisfactory level of scientific evi-
dence based on reliable clinical articles. There-
fore, the main purpose of this paper is to present 
the author’s original review of the relevant lite-
rature through the lens of evidence-based phy-
siotherapy (EBP).

Critical literature review

So far, it has been impossible to find scientific re-
ports on the clinical use of polarized light under 
the auspices of the Cochrane Collaboration. No 
such report has been published in the MEDLI-
NE, PubMed, Physiotherapy Evidence Database 
(PEDro), or other professional databases either. 
In addition, a search for meta-analyses and sys-
tematic reviews also did not yield any results. 
The lack of level-1 (the highest level) publications 
according to evidence-based medicine (EBM) 
within the scope of the discussed subject signifi-

cantly hinders an unambiguous and fully reliable 
assessment of the usefulness of polarized light 
for broadly defined physiotherapy.  In addition, 
the PEDro search engine only lists four randomi-
zed clinical trials (RCTs), among which only one 
from 2019 [9] is relatively up-to-date.
Zlatkovic-Svenda et al. [9] used polarized light 
in a case of Sudeck atrophy (complex regional 
pain syndrome) due to a distal radius fracture. 
The study included 52 women who had previo-
usly used a hand orthosis. After the limb immo-
bilization was discontinued, the patients were 
assigned to one of two comparison groups. In 
group A (n=26), local cryotherapy and hand exer-
cises were performed, and oral analgesics were 
administered occasionally. In group B (n=26), in 
addition to the conventional treatment received 
by group A, the patients underwent irradiation of 
the dorsal wrist and hand region (a 10-cm diame-
ter area) using a biostimulative lamp (480–3400 
nm wavelength, 95% polarization, 40 mW/cm2 
power density, and 2.4 J/cm2/min energy flux 
density). Non-contact irradiation was conducted 
from a distance of 10 cm from the skin at 5 points 
within the treatment area for 10 min (2 min per 
location) once a day, every day for 15 consecutive 
days. A visual analogue scale (VAS) for subjecti-
ve pain sensation and a goniometer for forearm 
pronation and supination range of motion were 
used. Immediately after the treatment, a more 
significant reduction in pain (p=0.046) and an in-
crease in the range of hand supination (p=0.001) 
were observed in group B compared to group A. 
There was no significant statistical difference in 
hand pronation (p=0.284). During the follow-up 
observations (6 months after the end of the re-
search project), four patients in group A had a re-
lapse of the disease, while no patients in group B 
had a relapse. Unfortunately, the study has many 
limitations. First of all, there is a lack of accurate 
and objective measurement tools (the goniome-
ter is considered a tool with large measurement 
errors and low repeatability of measurements). 
Second, the use of analgesic drugs among the 
study participants significantly affected the cor-
rectness of the conclusions. This is because, in 
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the absence of standardized medication doses 
and a unified algorithm of drug administration, 
it is difficult to reliably determine whether the 
analgesic effect was due to physical treatment or 
pharmacotherapy. The publication received only 
a 4/10 score for the methodological quality on 
the PEDro scale. 
In addition, authors from Beijing University [10] 
convincingly showed the significant usefulness 
of polarized light in musculoskeletal disorders. In 
2006, an RCT was conducted involving 77 patients 
with low back pain syndrome (n=40 in the study 
group, n=32 in the control group). All participants 
received Diclofenac (75 mg a day), while the pa-
tients in the study group were also subjected to 
acupuncture and polarized light irradiation. At 
the end of the project, there was a statistically si-
gnificant higher pain reduction according to the 
VAS score among the patients in the study group 
compared to those in the control group (p≤0.01), 
who only received pharmacological treatment. 
The article scored 5/10 points on the PEDro sca-
le, with the main methodological shortcomings 
being the lack of objective outcome assessment 
and the fact that—as in [9]—pharmacotherapy 
was used, which could affect the clinical picture 
and the correctness of conclusions. Unfortuna-
tely, even the combined use of acupuncture and 
exposure to polarized light was a methodologi-
cal error. It seems that phototherapy cannot be 
unequivocally assessed as useful since it did not 
constitute the only difference in treatment be-
tween the study and the control groups.   
In turn, the Greek authors of an article published 
in the journal Clinical Rehabilitation in 2006 
(5/10 PEDro score) [11] reported that polarized 
light is less effective in supporting conventional 
physiotherapy for musculoskeletal disorders. Se-
venty-five patients with lateral epicondylitis were 
randomly assigned into three groups (n=25 in 
each group). In the first group, the patients un-
derwent a 10-min session of manual therapy (a 
deep friction massage according to Cyriax and 
Mill’s manipulation). The patients in the second 
group received individual physiotherapeutic tra-
ining, consisting of stretching, eccentric exerci-

ses, and post-isometric muscle relaxation. In the 
third group, irradiation sessions using a biosti-
mulation lamp were performed at three points (6 
min per point). Standard treatment parameters—
wavelength 480–3400 nm, polarization 95%, and 
power density 40 mW/cm2—were used. The tre-
atment was conducted for four weeks in all gro-
ups, and no pharmacological agents were used. 
Functional tests (the Mill and Thomson tests), a 
dynamometer test (which measures handgrip 
strength), and a pain sensation threshold (VAS) 
test were performed to evaluate the therapeu-
tic progress. The measurements were conducted 
before and immediately after treatment and after 
1, 3, and 6 months as follow-up observations. It 
was found that the individual physiotherapy pro-
gram based on exercise therapy (kinesiotherapy) 
was the most effective in the treatment of tennis 
elbow and with respect to long-term results. In 
the researchers’ opinion, this algorithm should 
be the primary therapeutic program. Slightly less 
effective were manual therapy and phototherapy, 
which were only recommended as complementa-
ry management strategies. Despite the similarity 
of its PEDro score to those of the above-mentio-
ned papers [9, 10], this article seems to be more 
methodologically well designed. Both subjective 
and objective measurement tools were used for 
the diagnostic evaluation, and the comparison 
groups were representative as well.
Polarized light has also been used for other geria-
tric conditions, such as pressure ulcers. In 2008, 
Durovic et al. [12] conducted an RCT on a sample 
of 40 patients with chronic pressure ulcers (gra-
des I–III). In the experimental group, polarized 
light irradiation and standard wound care (debri-
dement and hydrocolloid dressings) were used. 
In the control group, only standard wound care 
was provided. The exposures to electromagnetic 
radiation occurred for 6 min and were perfor-
med once a day, five days a week, for one month. 
The Pressure Ulcer Scale for Healing (PUSH) tool, 
which is dedicated to analyzing wound areas and 
quality of life indicators, was used to evaluate the 
healing process. After the treatment, the authors 
concluded that biostimulation with polarized li-
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ght benefited the patients in the experimental 
group significantly (p=0.0003) compared to the 
control group. The study was scored 6/10 on the 
PEDro scale.
Summarizing the above resources from the PE-
Dro database, it should be noted that the metho-
dological quality of the discussed reports is “ave-
rage” (level 2) because the scores range from 4 to 
7 points. Unfortunately, the small number of stu-
dies and the lack of unified conclusions are also 
a concern, since not all of them support the high 
efficacy of this therapeutic modality and their re-
sults are contradictory. 
In turn, when reviewing the PubMed and MEDLI-
NE engines, after excluding duplicated publica-
tions, four more RCTs (levels 2 and 3) could be 
identified. 
In 2017, Dimitrios and Stasinopoulos [13] pu-
blished the results of a study on the effectiveness 
of polarized light in the treatment of carpal tun-
nel syndrome in pregnant women. The project 
involved 46 female patients treated for 2 weeks 
with a series of irradiations at 5–10 cm from the 
skin surface (2 treatments per day, 5 times per 
week). The treatment efficiency was evaluated 
using the VAS, with a follow-up observation one 
month after therapy. The researchers concluded 
that this physical agent was highly effective, but 
unfortunately, a major disadvantage was the lack 
of a comparison group (there was only one gro-
up treated with polarized light) as a reference for 
standard management and the estimation of the 
placebo effect, as well as a lack of objective me-
asurement tools (only the VAS was used).
Another study performed at the same research 
center [14], also published in 2017 but in the jour-
nal Disability and Rehabilitation, demonstrated 
the positive effects of polarized light on patients 
after an acute ankle sprain. Fifty participants 
were randomly allocated into two comparison 
groups (n=25 in each group). In the first group, 
local cryotherapy was applied to the ankle joint 
area (20 min of cold packs, every 2 h for 5 days). 
In the second group, in addition to cryotherapy, 
phototherapy (480–3400 nm wavelength, 95% 
polarization, 40 mW/cm2 power density, and 2.4 

J/cm2 dose/energy density) was applied for 10 
min once a day for 5 days. After the project was 
completed, significantly better (p<0.0005) thera-
peutic results in reducing ankle pain and edema 
and improving ankle range of motion were found 
in the patients additionally treated with polari-
zed light. Unfortunately, the weaknesses of this 
study are the use of imperfect measurement tools 
(subjective tests, goniometer, and tailor’s tape 
measure) and a short-term follow-up period (only 
5 days). Furthermore, physical exercise, which 
seems to be the primary ankle sprain manage-
ment strategy (e.g., joint stabilization, stretching, 
post-isometric relaxation, or cross friction mas-
sage), was not performed.
On the other hand, a paper published in 2009 [15] 
in the journal Photomedicine and Laser Surgery 
supported the usefulness of both polarized li-
ght and laser biostimulation (904 nm wavelength 
and 130 mW/cm2 energy density) as an adjuvant 
to primary treatment through monthly physi-
cal rehabilitation in patients with tennis elbow. 
The authors concluded in favor of such a claim 
because they obtained a significantly statisti-
cal pain reduction and functional improvement 
(p<0.0005) in both groups according to pre- and 
post-treatment comparisons. However, there is 
some uncertainty about the lack of intergroup 
differences; thus, this claim cannot be considered 
entirely justified. 
Medenica and Lens [16] examined 25 elderly pa-
tients with venous leg ulcers. The patients were 
treated with daily exposure to phototherapy 
using a polarized polychromatic non-coherent 
light (once a day for four weeks). No other thera-
peutic agent was used. At the end of the clinical 
trial, there was a decrease of 57.15% on average 
(p<0.01) in the wound area. The shortcomings of 
this study should also be pointed out: the placebo 
effect was not estimated and there was no com-
parison group. 
Search engines with lower scientific reliability, 
namely SCOPUS and Google Scholar, are useful 
in finding significantly more preclinical reports 
and case reports than the previously mentioned 
RCTs from journals indexed in the Web of Science 
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Core Collection database. However, case reports 
and expert opinions have low reliability level (only 
3–5) according to EBM criteria.  

Summary and practical guidance

To date, it has been difficult to unambiguously 
assess the efficacy of polarized light in musculo-
skeletal disorders and for elderly conditions. It 
seems that polarized light irradiation may ef-
fectively support the treatment of hard-to-heal 
wounds, which is confirmed in two of the above 
cited papers [12, 16]. Concerning other musculo-
skeletal conditions, most reports (but not all of 
them) also attest to the beneficial effects of pho-
totherapy. 
The biggest concerns are currently the lack of 
meta-analyses and systematic reviews of the hi-

ghest credibility and the small number of high-
-reliability publications (a lack of RCTs with a PE-
Dro score above 8/10).
It can be concluded that the level of scientific evi-
dence ranges between 2 and 4 (medium or weak 
level) according to EBP; thus, biostimulation 
using polarized light should be used only as an 
adjunctive and supportive physical agent. From a 
practical point of view, the following parameters 
are recommended: a treatment duration of 10 min 
(which should correlate with the size of the sur-
face area and would need to be adjusted individu-
ally), wavelength of 480–3400 nm, beam polari-
zation of 95%, power density of 40 mW/cm2, and 
dose/energy density of 2.4 J/cm2. Undoubtedly, 
there is a need for further well-designed studies 
in this subject area.
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