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ABSTRACT

Introduction: The aim of this study is to evaluate the distribution of the most common etiological factors
responsible for the development of chronic temporomandibular disorders, and to test the pain - relief ef-
fectiveness of combined gallium-aluminum-arsenide laser (GaAlAs; 785 nm) and superluminiscent diods
(SLD; 633 nm) phototherapy (MedX 1100 device) for most common tension and compression pain-related di-
agnostic subgroups of chronic temporomandibular disorders.

Material and methods: This study includes 62 patients - 7 men and 55 women, aged between 21-74 years
with clinical signs and symptoms of chronic temporomandibular joint and myofascial pain. Using DC/TMD
instruments the most common causative factors were identified, and part of the TMDs assessed were clas-
sified to tension and compression related diagnostic subgroups. Trigger point oriented combination of la-
ser (MedX 1100 console with three GaAlAs laser diodes, 785 nm, 3x33 mW, 100 s, 8 J/cm 2 per spot) and SLD
red light sessions (633 nm, 200 mW, 300 s, 8 J/cm 2 per spot) was applied for temporomandibular joints and
affected muscles.

Results and conclusion: Using descriptive analysis and paired samples Student’s t-test, the most statisti-
cally manifested pain reduction is found for Arthralgia attributed to Tension-related TMDs (Subluxations,
Dislocations, Sprain and strain of joints, ligaments and TM] - related structures, Flexion-extension inju-
ries; p=0,000001), followed by Myalgia for the same disorders (p=0,000014), followed by Arthralgia attrib-
uted to Compression-related TMDs (bruxism, psychosomatic parafunctions, occlusal microtrauma, dento-
facial anomalies and malocclusions, p=0,000037), and Myalgia attributed to the same TMDs (p=0,000808).
This study shows that combined phototherapy provides

statistically significant reduction of pain symptoms
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INTRODUCTION

Temporomandibular disorders (TMD) is a
collective term applied for all pathologic conditions
involving the masticatory muscles, the temporoman-
dibular joint (TM]) and all functionally related oro-
facial structures. They are characterized with a spe-
cific pain symptoms and dysfunctions, affecting up
to 12% of the population of the developed countries
(20,21,22). Chronification is observed in 5 - 15% of
all patients, with symptoms that are present for more
than six months and the pain is persistent or remit-
tent (1,9). Patients with prolonged pain symptoms
are a difficulty to treat and influence by most of the
known methods.

The diagnostic of these disorders was always a
subject of many discussions, but in 2014 after the re-
alization of the Validation Project and TMJ Impact
Project of the National Institute for Dental and Cra-
niofacial Research (NIDCR) and International Asso-
ciation for Dental Research (IADR), a new taxono-
my was developed, that is based on the definitions of
the American Academy of Orofacial Pain (AAOP).
Recommendations on new diagnostic criteria and
the appropriate tools were also adopted (Diagnos-
tic Criteria for Temporomandibular Disorders, DC/
TMD), which are modifications of the Research Di-
agnostic Criteria for TMD (RDC/TMD) from 1992.
(20,22,25) The American Association for Orofacial
Pain (AAOP) has included 12 most common pain-
related TMDs in a new revision of their Guidelines
manual such that the DC/TMD and the AAOP taxo-
nomic system for TMDs are now consistent (20). The
DC/TMD are synchronized with the nosology of the
Tenth Revision of the International Classification
of Diseases (ICD-10). The criteria according to DC/
TMD Axis I have sensibility >0.86, specificity > 0.98,
and inter-examiner reliability >0.85 (22).

A specific feature of this diagnostic system is
that the majority of cases require multiple coding of
the disorder. For example, a complicated case of os-
teoarthritis with internal derangements and myo-
fascial complaints which usually have multiple signs
and symptoms, is coded as arthralgia+ degenerative
disorder+ type of disc displacement+ type of myal-
gia (22). This approach refines the diagnostics, and
brings specificity of all structures involved. Howev-
er, in ICD-10 there are summarized diagnoses like

K07.6 Temporomandibular joint-pain-dysfunction
syndrome, as well as etiologically based diagnoses
like S03 Dislocation, sprain and strain of joints and
ligaments of head, which are more useful in every-
day practice (27).

Schiffman et al. (22) define as a strategic goal
for the refinement of the contemporary diagnos-
tic protocols, the development of diagnostic cri-
teria based on the mechanisms and etiology of the
TMD. According to Dworkin the correct diagnosis
should be based on the knowledge about the etiology
and pathophysiology of the disease. A known patho-
physiology provides the identification of an etiologic
agent and the description of the pathogenetic mech-
anism leading to the onset of the disease and to its
natural course. The biopsychosocial model for TMD,
which is still considered the best-fitting model for
TMD assessment, has to be taken into full account
when reporting findings of any kind of investigations
in the field of TMD and orofacial pain (15).

In contrary to the similarity of the symptoms,
Greene points out that a specific etiopathogene-
sis is rarely demonstrable, since most cases seem to
have a multifactorial etiopathogenetic pathway (15).
The complex etiopathogenesis and the variability of
symptoms makes it difficult to adopt standardized
diagnostic and therapeutic protocols. The limited
knowledge about the TMD etiology prevents clini-
cians from pursuing a causative therapy and to de-
fine a successful treatment on the basis of the eradi-
cation of the causal factor.

Following the logic of the TMD classification to
common and rare, the etiological factors can also be
divided according to this scheme. Orlova et al. (19)
found that approximately 50 % of the patients associ-
ate the beginning of the TMD with surgical or den-
tal trauma when the procedure took longer than an
hour. The myofascial pain symptoms developed 10-
12 days after the procedure with periodic pains and/
or muscle stiffness. The trauma is a single act and
the pain reactivation afterwards may be due to oth-
er circumstances. The trauma to the cervical part of
the vertebrae and the whiplash trauma may initiate
temporomandibular symptoms in 10% of the cases.
In 40% of the patients with TMD the diagnosis in-
cludes stress, anxiety, depression and psychosomat-
ic induced parafunctions; the intensity of the pain in
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such cases increases in the next 2-3 months after its
initiation. For that group of patients is characteristic
the remittent type of pain, it periodically disappears
but under the influence of provoking factors it reap-
pears again. As time passes by the periods of remis-
sion grow shorter and gradually the pain becomes
chronic.

The disorders caused by the action of abnormal
tension or compression forces may be divided into
two main subgroups - tension related (TR) and com-
pression related (CR). Tension type forces act in lux-
ations, subluxations, iatrogenic strains, flexion-ex-
tension type cervical traumas, etc. Abnormal com-
pression forces are found in bruxism, stress and be-
havioral - induced parafunctions, chronic occlusal
trauma, orthodontic anomalies such as distal class
IT occlusion, distal crossbite, muscular hypertro-
phy etc. The clinical practice also indicates the need
of pathophysiologically — based disorder subgroup-
ing; for example, the standard use of occlusal splints
has mainly decompression effect on the intra artic-
ular structures. On the contrary, the hypermobili-
ty and dislocations demand partial or complete im-
mobilization of the mandible. These are totally op-
posite procedures for treatment of the same disorder
due to the difference in the causative factors. A typi-
cal example are the disk displacements which can be
found in mandibular hypermobility, but can also be
caused by a chronic compression of the articular disk
in bruxism.

For symptomatic treatment of the pain in pa-
tients with TMD can be used lasers and super lumi-
nous diodes (SLD). The energy they release provides
temporary increase of the microcirculation, tempo-
rary pain relief, relaxation of the musculature and
muscle spasms overcome. The most commonly used
laser is the GaAlAs laser operating in the diapason of
780-870 nm (3,5,6,7,16,26). Brosseau et al. (4) report
for a short relief of the morning pain and stiffness af-
ter low level laser therapy in patients with rheuma-
tism, while for patients with osteoarthritis there is
not enough data. Concerning myofascial pain Laak-
so et al. (13) support the positive therapeutic effect of
the lasers with 670nm, 10mW and 820nm, 25 mW,
accounting better effect with 820 nm. Fikachkova et
al. (10,11) treat 61 patients with GaAlAs laser using
doses of 10 and 15J/cm?, 400 mW power output, 830
nm wave length, 10 procedures, and report a positive

pain reducing effect especially in chronic cases. Bax-
ter et al. (2) offer energy density of 8 to 12 J/cm? for
the mandibular joint. Maia et al. (14) perform a sys-
tematic analysis of 14 articles on the use of LLLT in
the treatment of TMD, in thirteen of them a positive
effect on the reduction of pain is observed. Accord-
ing to a meta analysis of Chang et al. (8) the analgesic
effect achieved with laser therapy with a wave length
of 830 and 780 nm is moderate to superior.

Publications regarding the application of com-
bined infrared and red light phototherapy of patients
with chronic temporomandibular disorders and
myofascial pain are basically missing. Former re-
search have reviewed the subject on single laser ther-
apy for definite muscle groups or TMJ. Up till now
the combined cold laser therapy has been researched
in the context of seven of the DC/TMD diagnosis
with high specificity and sensibility (17,18,24). How-
ever, from a clinical point of view the evaluation of
any kind of treatment of bigger diagnostic subgroups
that are based on etiopathogenetic factors involved
is very expedient and in a total agreement with DC/
TMD methodology.

AIM OF THE STUDY

The aim of this study is to evaluate the distribu-
tion of the most common etiological factors respon-
sible for the development of chronic temporoman-
dibular disorders, and to test the pain - relief effec-
tiveness of combined gallium-aluminum-arsenide
laser (GaAlAs; 785 nm) and superluminiscent diods
(SLD; 633 nm) phototherapy (MedX 1100 device) for
most common tension and compression - related di-
agnostic subgroups in 62 individuals with chronic
temporomandibular disorders.

MATERIAL AND METHODS

This study includes 62 patients - 7 men and 55
women, aged between 21-74 years (avg. - 42,77; Std
Dev - 13,94). All cases had clinical signs and symp-
toms of chronic joint and / or myofascial pain. For
the purpose of the study were selected the etiolo-
gy - related questions from DC/TMD: Symptom
Questionnaire, Graded Chronic Pain Scale (v2), Pa-
tient Health Questionnarie-9, GAD-7, Oral Behav-
iors Checklist — for the presence of bruxism, stress
induced parafunctions; other specific questions like
the presence of iatrogenic trauma, etc. (17).
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Trigger point oriented combination of laser other orofacial structures) is highest of all stud-
(MedX 1100 console with three GaAlAs laser diodes, ied factors — 58,05 % in total. From them a large
785 nm, 3x33 mW, 100 s, 8 J/cm? per spot) and SLD percentage is due to iatrogenic strains (24,19%),
red light sessions (633 nm, 200 mW, 300s, 8 J/cm *per which should focus the attention of the clini-
spot) was applied for temporomandibular joints and cians on the length of the dental procedures
affected muscles. The outcome measurements for and the surgical interventions in the oral cav-
pain intensity before and after treatment included vi- ity, because these can cause permanent organic
sual analogue scale (VAS) scores. The pain intensity damage of the joint structures and formation of
measurements were recorded separately for the joints latent myofascial trigger points. The total per-
and muscles before and after the completion of six centage of bruxism (F45.8), muscle fatigue from
sessions (3 times per week) of photo therapy. A de- behavioral and psychologic (stress, anxiety, de-
scriptive analysis for the causative factors and a Stu- pression) parafunctions (Psychosomatic disor-
dent’s t-tests of paired samples for both tension - re- ders F45.9) is 35,47%, which comes to prove the
lated and compression - related subgroups were used importance of the chronic compressive hyper
for statistical analysis with STATISTICA software. functionally-dependent micro trauma. Den-

tofacial anomalies and malocclusions (K07.1-

RESULTS K07.4) consist 19,34% of the causative factors,

1. Descriptive statistics. The overall percent of the degenerative joint disease (M19.0 - M19.2)
the disorders caused by hypermobility, iatro- and systemic arthritides (rheumatoid arthritis,
genic strains and cervical trauma (ICD-10, S03 MO06.9) - 22,57%, and the group of the more un-

- Dislocation, sprain and strain of joints and

ligaments of head, S03- subluxation, Disloca- algia, temperature provoked myalgia (M79.1),
tion of jaw, S13.4 - Sprain and strain of cervi- dysphagia, (R13), neurologically related dysto-
cal spine, Flexion-extension injury, $03.4, - iat- nia or dyskinesia is 16,12%. The total percent-
rogenic Sprain and strain of jaw and $03.5- of age of the factors is above 100, because it is typ-

common causes such as posture provoked my-

Table 1. T-test for Dependent Samples for pain reduction for Tension-related and Compression-related TMDs

Pain inten-
ain inten Conf. Conf+

-95,00% 95,00%

sity mean
VAS scores

Arthralgia attributed to Tension-

related TMDs before treatment 3193 3,253

Arthralgia attributed to Tension-

related TMDs after treatment 0,612 1,121 62 742 0,000001 1,885 3,275

Myalgia attributed to Tension-related 2.274 3.811

TMDs before treatment

Myalgia attributed to Tension-related

TMDs after treatment 0,338 1,447 62 4,72 0,000014 1,116 2,754
Arthralgia attributed to Compression-

related TMDs before treatment L7al 3,061

Arthralgia attributed to Compression- 0,306 0.667 62 445 0,000037 0.790 2,080

related TMDs after treatment

Myalgia attributed to Compression-re-

lated TMDs before treatment 1,838 4113

Myalgia attributed to Compression-

related TMDs after treatment 0,290 0,894 62 3,52 0,000808 0,670 2,426
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ical for these disorders that there is more than

one factor that the patients report.

2. T-test for Dependent Samples. The most statis-
tically manifested pain reduction is found for
Arthralgia attributed to Tension-related TMDs
(subluxations, dislocations, sprain and strain of
joints, ligaments and other TM] - related struc-
tures, flexion-extension injuries; p=0,000001),
followed by Myalgia attributed to the same
TMDs (p=0,000014), followed by Arthralgia at-
tributed to Compression-related TMDs (brux-
ism, psychosomatic parafunctions, occlusal mi-
cro trauma and malocclusions, p=0,000037),
and Myalgia attributed to the same disorders
(p=0,000808). The data proved that Arthralgia
and Myalgia attributed to tension-related disor-
ders are better influenced by combined photo-
therapy than compression-related ones.

The present study established that the com-
bined phototherapy is an effective pain reducing mo-
no-therapy in 96,77% of the cases. From the whole
group only in two of the cases there was not thera-
peutic effect observed. The first case is of a 44 years
old woman with manifest bilateral subluxation, flat-
tening of the condyles, anterior disk displacement
without reduction and limited opening (33 mm),
myofascial pain in the temporal muscle, the inser-
tions of the medial pterygoid muscle and masseter
unilaterally, with referred pain towards the pharynx
and the molar area of the mandible. The second case
is of a 36 years old male patient with bilateral sub-
luxation, spasms of the lateral pterygoid muscle uni-
laterally with referred pain towards the maxillary si-
nus and the upper molars. These single cases come
to prove that in some hypermobile conditions sin-
gle laser therapy does not provide the desired effect
and has to be combined with medications and other
physiotherapeutic and/ or orthopedic therapies.

DISCUSSION

This study shows that GaAlAs photo therapy
provides statistically significant reduction of pain
symptoms in the most common pain-related tem-
poromandibular disorders. Subgrouping according
to the most common causative factors that have sim-
ilar pathophysiological mechanism assists the prog-
nosis of the treatment. Pain assessment is the tar-
get of all studies on treatment effectiveness. The best

outcome measure for clinical trials on TMD patients
is the Visual Analogue Scale (VAS) which is broadly
employed and valid method to assess pain in clinical
conditions. Fifteen percent decrease in VAS ratings
was interpreted by subjects as being insignificant.
The fluctuant nature of the symptoms and the high
rate of spontaneous remission characterizing myo-
fascial pain lead to a rate of improvement of about
26% in non-treated patients. Clinically significant
improvement is a 40% decrease in VAS ratings (15).
In the present study the mean reduction of pain in-
tensity is 83.11% (SD 1,90), which is a result compara-
tive to the studies of Simonovic et al. (23) on 243 pa-
tients, in which the pain is reduced with more than
70% following mono laser therapy with wavelength
of 820 nm, very close to the wavelength used in this
study - 785 nm.

CONCLUSION

The findings about combined phototherapy
pain reduction for TMD suggest that it may be of a
great benefit to the clinicians for the symptomatic
treatment of these complex cases. The effectiveness
of the combined laser- SLD therapy in both the ten-
sion- and compression-related TMD groups is high.
There are single cases in which there is no treat-
ment effect observed. In most of the cases using a to-
tal dose of up to 30 J per visit, the therapeutic course
rarely exceeds more than six visits which is a total of
two - three weeks.
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