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Abstract 
      Early diagnosis and treatment of masticatory muscle hypertonicity is one of the pressing 
challenges of today’s dentistry.  Its importance is highlighted by the fact that masticatory muscle 
spasm gives rise to a number of dental complications caused by limited mouth opening. An 
incompetent dentist may recommend and provide treatments, which do not only have a positive 
effect but may also aggravate the condition of the oral cavity making its course persistent, long-
lasting and flaccid.  
       The present article analyzes the prevalence of dental complications provoked by masticatory 
muscle spasm. The investigation was conducted in two stages and involved 68 patients. At the first 
stage a clinical examination was performed. The second stage involved the functional investigation 
of local blood flow in masticatory muscles both extraorally and intraorally based on laser Doppler 
flowmetry.  
        Early diagnosis, expedient correction of the impairments revealed, and prevention of dental 
complications are the priorities of dental examination of patients with masticatory muscle spasm.  
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 Introduction 
 
 Masticatory muscle spasm alongside with 
diseases of oral mucosa and periodontal 
membrane is one of the most frequent causes of 
the majority of maxillofacial defects1. According 
to the statistics, this pathology is found in 85.6% 
of adult population2. Female patients prevalently 
show a long-lasting, persistent, and excessive 
hypertonicity of dentomaxillofacial muscles. 
 Such patients complain of a pain in 
muscles, which may even cause difficulty in 

opening their mouth3. Objectively, bruxism 
manifestations are observed4. The American 
Academy of Orofacial Pain defines bruxism as 
total parafunctional daily or nightly activity that 
manifests itself as grinding, clenching of the teeth 
and takes place in the absence of subjective 
consciousness. It does not aim to accomplish 
any physiological goals. Neither it is controlled by 
the proprioceptive system.  Bruxism manifests 
itself as involuntary contraction of masticatory 
muscles while sleeping, on exertion, in time of 
mental or emotional strain. Muscle contractions 
occur as a result of exposure to 
psychoneurological stress and act as 
unconscious attempts of the body to restore 
impaired centric occlusion due to abnormal 
occlusal contact. These contractions are 
isometric, long-lasting (without pauses) and 
highly intensive5,6.  
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Predictive factors of the development of 
masticatory muscle spasm are numerous. 
However, no comprehensive approach to treating 
this pathology is known7. The predisposing 
factors include psychoemotional stress, occlusal 
abnormalities, poor quality dental fillings, and 
pathological conditions associated with locomotor 
system. The local predisposing factors comprise 
inflammatory processes of bone and periosteal 
tissue, injuries, mandibular dislocation, harmful 
habits, pathologies of the temporomandibular 
joint8.  

Currently, the etiology of masticatory 
muscle spasm remains controversial. There are 
several theories such as the theories of occlusal 
imbalance and stress management9, sleep-
related movement disorders (International 
Classification of Sleep Disorders 3rd ed.), 
somatoform disorder (F45.8. Other somatoform 
disorders according to the International 
Classification of Diseases, 10th Revision, class V), 
autonomic dysfunction, parafunctions. In addition, 
systemic pathologies such as intestinal parasites 
(especially seatworms, excreting toxic 
substances irritating the nervous system), 
endocrine diseases and some allergic reactions 
may cause masticatory muscle spasm10. 

However, the discussion of bruxism 
etiology is still centred round the two main 
points11. The former is related to the minimal 
mechanical factors occurring in patients with not 
ideal alignment of teeth in dental arches, namely, 
in people, whose dental arch elements are 
displaced and function otherwise than when they 
are physiologically positioned. The latter deals 
with the psychological aspect: bruxism is 
regarded as a manifestation of one of nervous 
twitch types consisting in night teeth grinding due 
to the stress experienced in the daytime12. 

The so-called occlusal interferences have 
proved to be a powerful bruxism trigger in 
patients exposed to stress. They also act as a 
trigger for many patients, who do not experience 
intensive stress. It has been proved that even 
insignificant teeth interference may provoke a 
high level of muscular activity, which returns to 
normal as soon as the occlusal interference is 
removed.  

The following clinical forms of masticatory 
muscle parafunctions are recognized depending 
on the leading symptom, course and severity of 
the disease13: 

1. Teeth clenching causing a disturbance of 

mandibular relative rest due to tonic contractions 
of the muscles lifting it. Unconscious clenching of 
teeth occurs when they are occluded in the 
central or alternately in the right or left buccal 
areas. The intensity of teeth clenching depends 
on the level of psychological load or stressors 
and other external irritants. Contractions of 
masticatory muscles proper are frequently 
accompanied by formation of indurated areas or 
knots in them. 

2. Chewing without food in the mouth is 
characterized by mandibular lateral movements 
of small amplitude. As a rule, the teeth are 
occluded at that. Normally, this habit is typical of 
elderly people and may be associated with the 
improper fixation of removable dentures. By 
clenching teeth they try to fix their removable 
denture to the prosthetic bed tissues. At first, 
chewing without food in the mouth is practiced 
only at rest in the evening, but later the harmful 
habit progresses and is also observed in the 
daytime. 

3. Teeth-grinding involves lateral mandibular 
movements with dental arches occluded. It is 
accompanied by a characteristic sound13.  

It should be emphasized that when muscles 
are well-balanced, their spasm can be easily 
eliminated14. Prosthodontic and orthodontic 
treatment will have a positive effect. If 
masticatory muscles are not well-balanced, their 
hypertonicity may progress, which can result in 
the emergence of various imbalance conditions. 
In their turn, the latter, if long-lasting, can induce 
various dental diseases15.  

The purpose of the study: To analyze the 
prevalence rate of dental complications in 
patients with masticatory muscle spasm. 
   

Materials and methods 
 

The study of the prevalence of dental 
complications in patients with masticatory muscle 
spasm involved the examination of 68 patients. It 
was conducted in two stages. At the first stage a 
comprehensive clinical examination was 
performed. A special emphasis was placed on 
taking a patient’s social history and the past 
history of the pathology development.  

A patient’s history comprised the 
information on the presence/absence of the 
primary and concomitant pathologies – diabetes 
mellitus, hypertensive disease, cardiovascular 
diseases, gastrointestinal, hepatic and biliary 
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diseases, thyroid pathologies. The history of 
allergies was also collected. All the patients were 
carefully interviewed. They reported that at night 
they grind and clench their teeth intensively, 
which is proved by a pain in their masticatory 
muscles upon awakening.  

The dental examination included the 
assessment of the patients’ periodontal condition 
and functional parameters. A special emphasis 
was put on the condition of facial skin, oral 
mucosa, teeth (radiology findings were also 
considered), periodontal membrane (panoramic 
radiography findings were used), functional 
parameters, restored teeth, and other revealed 
pathologies. 

Diagnosis involved the examination of facial 
and trunk skin (as far as a dental visit can afford 
it). Subsequently, we performed the palpation of 
submandibular and cervical lymph nodes, the 
examination of the vermilion border of lips, oral 
vestibule and oral cavity proper, revealed local 
traumatic factors such as cusps, fillings, poor 
quality crowns, dentures and dental arch defects. 
When periodontal tissues were inspected, we 
searched for the signs of stippling, gum bleeding, 
hypertrophy, edema, purulent discharge, the 
presence of supra- and subginvival dental 
calculus, soft dental plague, teeth mobility 
(degrees I, II, III), the presence of periodontal 
and periapical fistulas. A volumetric probe was 
used to assess the condition of dentogingival 
junction, the correlation between marginal and 
alveolar gingival areas (1:5 and 1:4 – normal, 1:3 
and 1:2 – insufficient area of the junction of 
alveolar gingiva, 1:1 and 1:0 – alveolar gingival is 
absent). The objective examination helped to 
reveal the bite type: orthognathia, neutral bite, 
straight bite, overbite, underbite, deep bite, open 
bite, crossbite, the presence/absence of 
hyperemia, the presence/absence of teeth 
indentations on the buccal mucous membrane. 
The investigation employed the standardized 
approach to the comprehensive assessment of 
the condition of teeth, periodontal membrane and 
restorations. When assessing the condition of 
teeth, implants and adjacent tissues we 
registered caries lesions, abrasive defects, and 
improper fitting of dentures. Palpation of 
masticatory muscles was also performed. 

Depending on the group of teeth, which bear 
the maximum load when they are clenched or 
ground, dental abrasion either localized or 
generalized was assessed. When patients 

showed no signs of physiological abrasion of 
hard tooth tissues, masticatory muscle 
parafunctions gave rise to traumatic articulation 
and periodontitis development. Furthermore, in 
case of night time parafunctions the highest 
extent of pathological teeth mobility was 
observed in the morning. Transitory morning 
fatigue or pain in masticatory muscles and/or 
temporal headache, and/or clenched jaws upon 
awakening were also registered.  

A semi-quantification scale was used to 
assess the severity of muscular pain, headache, 
glossalgia/stomalgia, the presence or absence of 
vertigo, entotic sound, intensity of muscle spasm. 
To objectively assess the masticatory muscle 
hypertonicity, the distance between the cutting 
edges of central incisors and the extent of mouth 
opening were measured. We used the Hosley-
Bergmann pain index to evaluate the severity of 
pain. Pain was assessed on a scale of 0-4 points 
before and after treatment: no pain – 0 points, 
mild pain – 1 point, moderate pain – 2 points, 
severe pain – 3 points, intolerable pain – 4 
points. 
Panoramic radiography, three-dimension 
computed tomography, and dental spot 
radiography were performed to evaluate the 
radiological parameters.  The study employed a 
Hyperion X9 dental digital scanner (MyRay, 
France). The exposure mode was 60-75kW, 70-
10 mA, the duration of the system movement 
was 10-12 seconds. 
 

 
Figure 1. LAKK-OP device appearance. 

  
The second stage involved laser Doppler 

flowmetry to perform a functional examination – 
assessment of the basal blood flow followed by 
the registration of an LDF-gram. Laser Doppler 
flowmetry was conducted in the dental chair in 
the sitting position using a LAKK-OP device, a 
laser analyzer of capillary blood flow, series-
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produced by the LASMA research and production 
enterprise (fig.1).  

It should be emphasized that mean 
indicators of blood flow may differ due to a 
number of anatomical and physiological 
parameters16. Therefore, we made reference 
measurements of LDF-grams in the same area of 
the oral cavity in the group of healthy individuals 
of similar mean age (aged 31-59) (control group). 

The investigation of basal blood flow in 
masticatory muscles was conducted both 
intraorally and extraorally on the facial surface 
(fig. 2,3). 

 

 
Figure 2. Laser Doppler flowmetry of the 
masticatory muscle performed intraorally.  

 

 
Figure 3. Registration of basal blood flow 
extrabuccally. 
 

Statistical mean values of the tissue 
perfusion with blood were determined: 

M – arithmetic mean of the microcirculation 
indicator. It characterizes the mean erythrocyte 
flow in a unit of tissue volume in the probed area 
within the time interval of registration; it is 
measured in perfusion units. 

δ – mean standard deviation (MSD), range 

of blood flow fluctuations compared to the 
arithmetic mean (M). It characterizes temporary 
variability of microcirculation (“flux”). It is 
measured in perfusion units. 

Kv – the intergral index of variation, whose 
calculated parameters make it possible to 
perform an overall assessment of 
hemomicrociculation: Кv = σ /М· 100%. 

To analyze and process the results of the 
study, we used the mathematical statistics 
method, which employed a personal computer, 
Microsoft Excel and MS Windows ХР /Microsoft 
Corporation (USA) software as well as Stat Soft 
Statistica v6.0. package in accordance with the 
generally accepted methods of medical statistics. 
Descriptive statistics was used for data analysis. 
For each parameter the following values were 
calculated: arithmetic means (M), mean error 
(±m). The statistically significant differences 
between the groups (p) were estimated using 
Student’s t-Test (t). The differences were 
considered statistically significant when р<0,05 
and р<0,01; t ≥ 2. 

 
Results 
 
Patients appear to find out that they 

experience masticatory muscle spasm by 
chance, when their partner can hear tooth-
grinding at night and informs them about it. 
Sometimes other clinical symptoms and 
complications arise (limited mouth opening, pain, 
strain or fatigue of masticatory muscles after 
sleep, TMJ dysfunction, hypertrophy of 
masticatory muscles, hypertrophy of mandibular 
angles, periodontal pathologies, pathological 
teeth abrasion, teeth hypersensitivity, facial pains 
and headaches, speech disturbances, esthetic 
problems (“square face”)), when the patient has 
to seek for the neurologist’s, dentist’s or 
cosmetologist’s help and undergo treatment.  

When conducting the investigation we 
placed a special emphasis on the patient’s 
behaviour. All the 68 patients recruited reported a 
severe and sometimes unbearable pain in the 
muscles. The Hosley-Bergmann pain index was 
3.4±0.3 points. 66 patients (97.1%) complained 
of severe headaches and dizziness. 63 patients 
(92.6%) reported discomfort episodes, a burning 
sensation in the oral cavity, which abated during 
meals. The presented complaints are typical of 
glossalgia and burning mouth syndrome. The 
joint clicking was observed in 100% of cases. 
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When temporal, lateral, pterygoid and 
masticatory muscles were palpated, the patients 
complained of a sharp pain, which was likely to 
be caused by excessive activity of these 
muscles. When the temporomandibular joint was 
examined, patients reported about pain and 
discomfort, which proves that the primary signs 
of the joint dysfunction are associated with 
masticatory muscle spasm.  

Oral cavity examination involved the 
assessment of teeth abrasion, the extent of 
destruction, tooth cracks and fractures, the 
presence of chipped teeth and restorations. 

Teeth abrasion is the most significant 
diagnostic sign as when teeth occlude in the 
maximum intercuspation position, occlusal 
contacts are found on the abrasion facets. In 
case of progressing abrasion, the area of the 
contact surface and facets is increasing. So 
cracks on the vestibular surface of masticatory 
teeth were observed in 10 patients (6.8%), 
pathological abrasion was registered in 98.5%, 
gum recession in 91.2% of cases. Non-carious 
lesions arising after teeth eruption (wedge-
shaped defects) were seen in 86.7% of patients. 

Comprehensive oral examination was quite 
problematic as mouth opening was limited. The 
distance between the cutting edges of the central 
incisors was 33±1,3mm. The patients were 
unable to open their mouth wide due to 
tenderness of masticatory muscles.  

The functional condition of blood supply to 
the muscles of mastication was assessed by 
means of laser Doppler flowmetry. 

 

 
Figure 4. Laser Doppler flowmetry findings in the 
group of healthy individuals. 
 

When basal blood flow parameters were 
evaluated in the healthy individuals the following 
values were registered: M parameter was 
28.04±1.2 perfusion units, the mean standard 

deviation was 2.07±0.3 perfusion units, the 
variation index was 7.38±0.6%. The above listed 
values were obtained when the investigation was 
performed on the external facial surface of the 
muscle. On the internal muscle surface the local 
blood flow values were – M- 13.33±1.1 perfusion 
units, δ – 1.76±0.2 perfusion units and the 
variation index – 13.2±0.8% (fig.4). 

When similar parameters were assessed in 
patients with masticatory muscle spasm, the 
microcirculation value measured intraorally was 
21.85±1.2 perfusion units, δ – 8.18±0.5 perfusion 
units, the variation index – 37.43±2.1% (fig.5).  

 

 
Figure 5. Laser Doppler flowmetry findings in 
patients with masticatory muscle spasm. 
 

The variation index is the basic parameter 
demonstrating microcirculatory changes and 
disturbances. In patients with masticatory muscle 
spasm it is 2.8 times as high as compared to the 
control group. 

Local blood flow indices in the comparison 
group were as follows: М – 27.7±1,3 perfusion 
units, δ – 3.16±0.4 perfusion units and Кv – 
11.41±1.1%. Their vasomotior activity was 1.5 
times as high as that in the control group. 

The fact that masticatory muscles are 
constantly excited and activated, thereby 
continuously modulating the vasomotor activity of 
vessels, is likely to account for an increase in 
local blood flow velocity. 

Therefore, the patients with masticatory 
muscle spasm showed such dental complications 
as pains in muscles, headaches even causing 
dizziness, entotic sound, glossalgia and joint 
clicking. However, no changes in the 
temporomandibular joint were registered 
radiographically. The findings of the functional 
examination revealed that the muscles are in the 
state of continuous excitation, which accounts for 
high vasomotor activity of vessels. 
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Discussion 
 
Masticatory muscle spasm is considered to 

be a 21st century disease. As the range of 
diagnostic manipulations has increased, when 
performing a comprehensive dental examination 
the dentist has to do it holistically taking into 
account all the smallest details. Special 
emphasis should be placed on the patient’s 
behaviour and stressors he/she is exposed to17. 

Improper examination may result in incorrect 
diagnosis and, subsequently, in inadequate 
choice of a treatment regimen and the disorder 
management. This will provoke a long-lasting, 
chronic, persistent course of the pathology as the 
received therapy will have no positive effect. A 
great number of dental complications arising in 
the oral cavity will be also the evidence of the 
treatment failure18. The treatment of masticatory 
muscle spasm is a challenging task as it is 
difficult for the dentist to choose a specific 
method of therapy.  The reason for that is that to 
date there is no universal regimen of 
pathogenetic management of such dental 
patients. The suggested treatment methods can 
be not only ineffective, but also result in 
complications, which are not merely dental. 

 
Conclusions 
 
There is a wide range of manifestations of 

masticatory muscle spasm in the oral cavity, 
which makes its comprehensive diagnostics 
complicated. A treatment regimen should be 
chosen on the basis of etiopathogenetic factors 
and aim to eliminate the cause but not the 
consequences and manifestations of the 
pathology. As masticatory muscles tend to be in 
the state of permanent excitation, myorelaxation 
therapy should be provided.  This technique is 
promising; however, its further study and careful 
follow-up are required. Only after masticatory 
muscle spasm goes away, the dentist can start 
treating its consequences. In this case dental 
treatment will be sufficiently effective and 
rewarding. The pathogenetic approach to the 
therapy of masicatory muscle spasm will promote 
higher effectiveness of dental treatment. 
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