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Long-term efficacy of low level laser therapy
In women with fiboromyalgia: A
placebo-controlled study

Onur Armagaf, Funda Tascioglu, Ayse Ekim and Cengiz Oner
Osmangazi University, Faculty of Medicine, Departments of Physical Therapy and Rehabilitation, Eskisehir, Turkey

Abstract. Aim: To investigate the efficacy of low level laser therapy (LLLT) in fibromyalgia patients.
Materials and Methods. Thirty-four fibromyalgia patients were randomly assigned to LLET= 16) and placebo laser groups

(n = 16). Outcome measures included number of tender points (NTP), Fibromyalgia Impact Questionnaire (FIQ), morning
stiffness, global improvement as reported on a verbal scale (VSGI), and total myalgia score. Clinical evaluations were performed
before, immediately after, and six months after the treatment.

Results: In the LLLT group, significant improvement was observed in clinical parameters at the end of the treatreh0().

On the other hand, significant improvements were observed only in the number of tender points and morning stiffness in the
placebo groupxi < 0.05). In comparing the groups, significant improvements were detected in scores of FIQ, VSGI, and total
myalgia in the active laser group & 0.05). The clinical evaluations performed after six months demonstrated improvements

in the clinical parameters only in the LLLT group & 0.05). When the groups were compared with each other, significant

improvements were found in the LLLT group & 0.05).

Conclusion: Our results suggest that LLLT has both short- and long-term effectiveness in the treatment of fibromyalgia.
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1. Introduction

Fibromyalgia syndrome (FMS) is a chronic painful
condition of unknown etiology that affects the quality
of life for about 3.4% of the female population [35,36].
The typical patient is a middle-aged woman, although
fibromyalgia can also occurin men and children. More-
over, it is the second most common condition seen by
rheumatologists [23].

According to the 1990 classification criteria of the
American College of Rheumatology (ACR), fibromyal-
gia syndrome is defined as widespread pain in combi-
nation with tenderness at 11 or more of certain spe-
cific tender point sites [36]. The most frequent addi-
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tional symptoms are unrestorative sleep patterns, fa-
tigue, headaches, irritable bowel and bladder syn-
drome, morning stiffness, paresthesias, anxiety, and
depression [11].

The basic pathophysiologic mechanisms in FMS are
unknown, and until such mechanisms are clarified,
treatments will be based on hypotheses. Therefore, itis
not surprising that little is known about treatment [12].
In addition, FMS patients have high rates of comple-
mentary and alternative medicine use, and they expe-
rience dissatisfaction with or ineffectiveness of tradi-
tional medical therapy [21].

Treatment modalities for FMS include tricyclic an-
tidepressants [21], seratonin antagonists [7], nons-
teroidal anti-inflammatory drugs [10], trigger point in-
jections [13], massage [20], exercise, physical therapy,
electrotherapy, and biofeedback training [27]. All of
these diverse treatment procedures have shown only
limited success [26].
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According to experimental and clinical studies that
have been performed since 1967, LLLT has been
claimed to have biostimulant and pain reduction ef-
fects [30]. Low level laser therapy is increasingly used
as a modality of physical therapy in the management
of a variety of musculoskeletal diseases. However, the
results of studies investigating the effectivenss of low
level laser treatment show considerable variation [4,14,
17,25,31,33]. Moreover, very few controlled clinical
studies of low-power lasers applied in the treatment of
FMS have been reported, and the long-term efficacy
of LLLT has not been investigated in any of these tri-
als [15,16].

Therefore, the aim of the present study was to evalu-
ate the short- and long-term effects of low power laser
therapy on clinical symptoms in female fibromyalgia
patients.

2. Materialsand methods

The study was carried out at the Physical Therapy
and Rehabilitation Department of Osmangazi Univer-
sity Hospital. The sample for the study consisted of
thirty-four female patients who had fibromyalgia ac-
cording to the criteria of American College of Rheuma-
tology 1990[36]. These criteriainclude 1) the presence
of widespread pain for at least 3 months located on both
sides of the body and above and below the waist, and 2)
the presence of at least 11 of 18 tender points on digital
palpation (cervical spine, anterior chest, thoracic spine,
low back pain) [36]. Exclusion criteria for the study
were:

1. Inflammatory cause of the pain;

2. Inability to interrupt therapy with analgesic,
anti-inflammatory medications, antidepressants,
sleeping medications, or any other central ner-
vous system-active drugs;

. Presence of neurological, inflammatory, en-

docrine, or clinically significant chronic disease,

such as inflammatory bowel disease, rheumatoid
arthritis, systemic lupus eritamotosis, or diabetes
mellitus;

Another severe disease such as a tumor or liver

or renal disease;

5. Pregnancy;

6. History of major psychiatric disorders.

4.

This study was designed as a clinical, prospective,
randomized, placebo-controlled study. Thirty-two fe-
male patients met the entry criteria. After admission
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to the study, each patient was randomly assigned to
the LLLT group (» = 16) or the placebo laser therapy
group (@ = 16). The patients were assessed by an in-
dependent physician who was blind to the study proto-
col. The ethics committee of the Osmangazi University
Medical School approved this study, and all patients
gave their informed consent.

2.1. Therapy

For low level laser source, a Gal-Al-As diode laser
device (Endolaser 476, Enraf Nonius, Netherlands) was
used with a power output of 50 mW and a wavelength
of 830 nm. The diameter of the laser beam at the
treatment point was 1 mm. The laser was set to deliver
a continuous form of energy. In the LLLT group, a
one-minute period of irradiation at each tender point
was considered to be one irradiation dose. The dose
per tender joint was 2 joules.

The patients in the control group were treated with
a placebo laser. For the placebo laser application, the
same laser device seemed to be working, but with no
laser beams transferring to the treated area, and all
painful points were irradiated.

All patients received treatments once a day, five days
a week, for a total duration of 10 days. All patients
were treated by the same physician.

2.2. Evaluation

Clinical assessments were performed at baseline, at
the end of the treatment, and six months after the treat-
ment by a blinded evaluator.

The assessments included the following:

Number of tender points (NTP): The 18 tender points
were examined by means of digital palpation according
to the ACR [36]. For a tender point to be considered
positive, the patient had to report pain on palpation.

Morning stiffness. An ordinal Likert scale scoring
system for grading the severity of the outcomes was
used: no (0), mild (1), moderate (2), severe (3), extreme
(4) [6].

Fibromyalgia Impact Questionnaire (FIQ): The FIQ
is a 10-item, self-administered instrument measuring
physical functioning, work status, depression, anxiety,
sleep, pain, stiffness, fatigue, and well-being in persons
with FMS [5]. The Turkish version of the questionnaire
was administered [29]. Scores ranged from 0 to 100
with a higher score indicating more severe effects on
the person’s life.
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Table 1
Baseline demographic and sociodemographic characteristics of the study
population
LLLT Group  Placebo Group
(n = 16) (n = 16)
Age (years) 38.94 485  37.63:5.90
Duration of pain (years) 5.56 3.03 6.12+ 3.44
Education
(%) completed elementary school 8 (50%) 7 (44%)
(%) completed high school 5 (42%) 5 (42%)
(%) completed university 3 (18%) 4 (25%)
Employment status
(%) employed 4 (25%) 3(19%)
(%) not working/retired 4 (25%) 4 (25%)
(%) homemaker 8 (50%) 9 (56%)
Marital status
(%) Married 9 (56%) 8 (50%)
(%) Single/divorced/widow 7 (44%) 8 (50%)
Table 2
Baseline values and the follow-up data on efficacy for the patients treated
with LLLT
Pre-treatment  Post-treatment Month 6
Tender point count 13.6&2.12 11.814+1.80* 12.50+1.7F
Morning stiffness 3.0 0.63 2.38+ 0.62* 2.56+ 0.89"
VSIQ 3.44+ 1.03 2.56+ 0.63* 3.00+ 0.73*
FIQ 65.50+9.01 58.50+ 10.3* 62.02+ 8.99"

Total myalgia score  25.0& 8.66  19.50+ 6.95* 22.44+ 6.79

*p < 0.01, baseline versus post-treatment.
2p < 0.05, baseline versus month 6.

Table 3
Baseline values and the follow-up data on efficacy for the patients treated
with placebo laser

Pre-treatment  Post-treatment Month 6
Tender point count 13.94 2.11  12.88+ 2.09* 13.95+ 1.88
Morning stiffness 3.06: 0.77 2.50+ 0.89* 3.25+£ 0.58
VSIQ 3.384+0.96 3.19+ 0.75 3.69+ 0.70
FIQ 65.38+ 9.44  63.63+ 9.59 66.94+ 8.44

Total myalgia score  27.56 9.67  26.00+ 8.952  28.75f 9.86
p < 0.05baseline versus post-treatment.

Verbal scale of global evaluation by the patient con- biochemistry tests.
cerning her well-being (VSGI): A score from 1 to 5was
used (1= great improvement, 2 moderate improve- 2.3. Statistical analysis
ment, 3= slight improvement, 4= no improvement,
and 5= worsening) [18]. Baseline characteristics of the treatment groups were

Total myalgia score: The 18 tender points and the  compared using an unpaired t test for independent sam-
myalgia score were assessed in all patients. Inresponseples and a chi-square test for homogeneity of propor-
to a digital force of 4 kg, subjects were asked to indicate tions. Friedman’s one-way analysis of variance was
whether they felt no discomfort (scored 0 points), ten- used to test for changes in index values between the
derness (scored 1 points), pain with no grimace, flinch- three periods in each group. A Mann-Whitney U test
ing, or withdrawal (scored 2 points), or pain with gri-  was used to compare the two groups with respect to
mace, flinching, or withdrawal (scored 3 points). The parameters.
total myalgia score can range from 0 to 54 [9]. All analyses were performed using the SPSS 10.0 for

Laboratory assessment was performed only at base- Windows software program. Results were expressed
line and included routine haematological and blood as meant SD. Differences withP values< 0.05 were
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Table 4
The overall assessment by the patients in pretreatment, post-treatment, and
month 6 time periods

Pre-treatment Post-treatment Month 6
Tender point count
LLLT group 13.69+ 2.12 11.814+1.80 12.50+ 1.71
Placebo group 13.94 2.11 12.88+ 2.09 13.94+ 1.88
p < 0.05
Morning stiffness
LLLT group 3.00+ 0.63 2.384+0.62 2.56+ 0.89
Placebo group 3.06: 0.77 2.50+ 0.89 3.25+ 0.58
p < 0.05
vSQ
LLLT group 3.44+1.03 2.56+ 0.63 3.00+0.73
Placebo group 3.3% 0.96 3.19+ 0.75 3.69+ 0.70
p < 0.05 p < 0.05
FIQ
LLLT group 65.50+ 9.01 58.50+ 10.33  62.06+ 8.99
Placebo group 65.3% 9.44 63.63+ 9.59 66.94+ 8.44
p < 0.05 p < 0.05
Total myalgia score
LLLT group 25.00+ 8.66 19.50+ 6.95 22.44+ 6.79
Placebo group 27.5¢ 9.67 26.00+ 8.92 28.75+ 9.86
p < 0.05 p < 0.05

considered statistically significant, and all results have the end of the treatmenp (< 0.05). In comparing the
been expressed as 95% confidence intervals. groups at month 6, significant improvements in all pa-
rameters were detected in the LLLT groyp< 0.05).
No systemic or local side effects were reported dur-

3. Results ing or after the treatment period.

Thirty-two female patients with FMS with ages be-
tween 26—47 years were included in the trial, and all 4. Discussion
of them completed the study. The demographic and
socio-demographic characteristics of the patients are  This study was designed to assessthe effects of LLLT
presented in Table 1. There were no significant differ- on the clinical manifestations of patients with FMS.
ences in the baseline characteristics of the 32 patients The results that we have obtained reveal that LLLT is

randomised in the study.

The patients in both groups had similar pretreat-
ment conditions. In the LLLT group, significant im-
provement was observed in all clinical parameters at
the end of the treatmentP( < 0.01). The clinical
evaluations performed after six months demonstrated
improvements in all clinical parameters in this group
(P < 0.05) (Table 2). On the other hand, significant
improvements were observed only in the number of
tender points and in morning stiffness in the placebo
laser group at the end of the treatment. At month 6,
no significant difference was observed in the placebo
group as compared to baselire € 0.05) (Table 3).

effective in treating the clinical symptoms of FMS in
both short- and long-term assessments.

The efficacy of LLLT in FMS has been investigated
only in a few studies. In an earlier study by Gur et al.,
LLLT was compared to placebo in a single-blind and
placebo controlled study. In that study, a Ga-As laser
with a 904 nm wavelength was used, and patients were
treated for 3 min at each point daily for two weeks.
The results showed a significant decrease in pain score,
muscle spasm, morning stiffness, and number of tender
points in favor of laser group after therapy [16]. In
another placebo controlled study, Gur et al. compared
the effectiveness of LLLT, amitriptyline, and placebo

Pretest and posttest scores for the outcome measure-laser. Patients were treated with the same laser therapy
ments performed in this study are given in Table 4. protocol. A significant difference was observed in clin-
When we compared the groups with each other, sig- ical parameters such as pain intensity, fatigue, morning
nificant improvements were found in the FIQ, VSGI, stiffness, FIQ, and depression score in favor of the laser
and total myalgia scores in favor of the LLLT group at  group over the other groups after therapy [15].
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The duration of therapy in this study was similar to
that of Gur’s study, in which 10 sessions of laser therapy
were applied. In contrast to the studies mentioned
above, a Gal-Al-As diode laser was used in our study,
and each tender point was treated for 1 minute. In spite
of these differences in design, our results are similar to
those reported by Gur et al.

Previous studies of the analgesic effects of low level
laser applications in musculoskeletal disorders have
yielded conflicting results. There are reports of use-
ful pain relief [17,31], amongst growing evidence of a
significant placebo action [14,33,4]. This controversy
may be related to various factors. Different lasers may
have different levels of effectiveness in different diag-
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various factors, such as the condition of the subjects,
the characteristics of the laser (wavelength, dosage, and
pulse), the irradiated areas, and the application time
and period, and itis possible that unknown mechanisms
may be involved in the pain reduction following low
power laser treatment [19].

In this study, we additionally investigated the long-
term effects of laser treatment in fibromyalgia syn-
drome. The results of our study revealed that laser treat-
ment is effective in improving the long-term symptoms
of fiboromyalgia syndrome. Since there were no studies
investigating the long-term effects of laser treatment
on the fibromiyalgia syndrome in the literature, it is
difficult for us to comment on this subject. We do not

noses, and parameters such as wavelength, duration ofknow the exact mechanisms of the long-term beneficial

treatment, energy density, number of treatments, and
mode of delivery may be important [2]. In the evalua-
tion of atherapy, it is often difficult to determine the op-
timal dosage and treatment schedule. For laser therapy,
the minimal effective dosage is in most cases unknown,
and an additional question is which wavelength will be
optimal [3]. There is little evidence in the literature

effects provided by laser therapy. It is possible to spec-
ulate that different analgesic effects, which have been
described in experimental and clinical studies, may lead
to this recovery.

In conclusion, the results of this study indicate that
low level laser treatment is effective in both acute
and long-term symptoms of fibromyalgia syndrome.

giving clues to the optimal dosage of laser energy with Therefore it seems reasonable to use such lasers in
regard to intensity, frequency, wavelength, and peak treatment of fioromyalgia syndrome. In addition, the
pu'se on the one hand and to the Various patho'ogicaJ gallium—aluminium—arsenide|aserS haVe been ShOWI’] to
conditions on the other [32]. Because of these reasons, Pe safe in several controlled studies [17,1]. On the
the findings of these clinical studies must be interpreted Other hand, there are questions to be answered about

against this background.

The exact mechanism of pain reduction by laser
therapy is not completely understood. Different ex-
perimental studies suggest that low level laser ther-
apy has anti-inflammatory and analgesic effects [19,34,
8]. It has been reported that LLLT therapy had anti-
inflammatory and anti-oedematous actions due to its re-
duction effect in prostaglandin synthesis. Its inhibition
effect on prostacyclin has especially been reported to
provide pain and inflammation regression [24]. In an-
other study, the authors had suggested that an inhibition
of neuronal activity might be responsible for the thera-
peutic effect, and the laser irradiation selectively inhib-
ited nociceptive signals at peripheral nerves [22]. Sev-
eral observations have shown that serotonin metabolism
abnormalities may be involved in the pathogenesis of
FMS. Both serum and cerebrospinal fluid concentra-
tions of serotonin and its precursors have been found
to be significantly lower in patients with FMS than in
controls [28,37]. Additionally, Walker has stated that
laser therapy decreased pain by increasing serotonin
and endogen opioid oscillation and that laser therapy
cantherefore be effective on serotonin metabolism [34].
The results of these studies have also been affected by

the optimal treatment protocol. Because of this reason,
we believe that future well-designed studies are needed
to confirm the efficacy of low level laser therapy.
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