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A b s t r a c t — Occlusal disorders caused by missing teeth
and without timely and proper treatment, lead to poorly
diagnosed pathology of the masticatory muscles and
the temporomandibular joint. Our study included 31
patients with dental defects, impaired canine guidance,
and TMJ pathology. With a specifically developed
computer program we accomplished the differentiation
of various degrees of muscle and joint dysfunction in
the temporomandibular joint. The results obtained by
examining the patients prior to, and after the treatment,
provide evidence to the effect that the modified occlusal
splint has on the upper jaw.
K e y w o r d s — muscle and joint dysfunction,
temporomandibular joint, canine guidance.

I n t r o d uc t i o n

A common dental pathology affecting adult
population involves functional occlusal disorders, the
prevalence of which reaches 40–70% in Russia. Most
often, it is the first lower permanent molars that are
removed, and their share in the entire pool of all removed teeth is 9.38% [4, 13]. Оcclusal disorders affect
the lower jaw biomechanics, while the front teeth –
given the loss of the lateral ones — have to compensate
for a function that is not conventional in this case,
namely, a masticatory function. Long-term occlusion
defects lead to change in the functional and static
occlusion, which comes along with disturbed canine
guidance or the teeth group contact on the working
side [5, 11, 12, 17–19, 22].
Occlusal interferences caused by missing teeth is
accompanied by an increase in the number of chewing
movements and the time that a single act of chewing
takes, the result of that, in turn, being compensatory
contraction and hyperactivity of the chewing muscles,

followed by poor metabolism and the muscle pain
syndrome [1, 6, 7, 10, 21, 23].
Comprehensive treatment offered duly to patients
with occlusal defects helps relieve the symptoms of the
TMJ muscle-and-joint dysfunction, which has already
been proven through numerous studies, held both
nationally and internationally [2, 3, 8, 9, 14–16, 20].

Aim of study:

to improve the treatment effectiveness in patients with
lateral occlusion interferences complicated by the
temporomandibular joint dysfunction, as well as by
disturbed canine guidance.

M ATERIALS AND M ETHODS

To achieve the goal set for the study, 31 patients
suffering from lateral occlusion defects, disturbed
canine guidance and symptoms of the temporomandibular joint dysfunction were examined at the
Department of Orthopedic Dentistry of the Saratov
State Medical University. The main group included 16
(51.61%) females and 15 (48.39%) males. The control
group consisted of 30 patients (19 females and 11
males) featuring orthognathic occlusion, intact dentition, and no symptoms of muscle-and-joint dysfunction. A written voluntary consent to participate in the
study was obtained from each of the patients.
The planning and selection of rational treatment
methods were carried out based on the data obtained
from the outcomes of the basic and special examination methods. The severity of the temporomandibular
joint dysfunction was identified using specifically
developed software — Program for Identifying the
Degree of Muscle-and-Joint Dysfunction (Certificate
of Official Registration for Software, #2016614212
from 04/18/2016). The functional status of the masticatory and temporal muscles was evaluated using the
surface electromyography method.
While aiming at restoring the occlusal contact
and canine guidance, the comprehensive treatment
relied on an occlusal splint was fixed on the upper jaw,
whereas the splint was modified following some specific features proposed by the authors (Utility Model
Patent #175428).
The statistical analysis was performed using
the Statistica 6.0 and Microsoft Office Excel 2016
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software, whereas the Student’s parametric t-test was
employed to determine the significance of the difference between the two averages.

the temporomandibular joint adjustment (based on
the electromyography data), all patients underwent rational prosthetics using removable and non-removable
dentures.
Upon analyzing the data on the time of the occlusal splint being used by the patient, a conclusion was
made that the time of getting adjusted to the restored
occlusal dentition relationship in patients with a mild
muscle-and-joint dysfunction was significantly shorter
compared to patients with moderate and severe degrees, and averaged 27.27 ± 4.29 days. In patients with
a moderate degree of the TMJ dysfunction, adjustment took an average of 35.50 ± 8.23 days; in cases of a
severe degree — 81.75 ± 14.12 days.
Following the treatment, the TMJ muscle-andjoint dysfunction symptoms disappeared in 48.39%
of the patients. The number of patients with mild
dysfunction went down by 3.22%, which could be
explained by the shifting from a moderate to a severe
degree. During that, the number of patients with a
moderate TMJ dysfunction decreased by 22.58%, with
a severe degree — by 22.59% of the cases observed.
After the treatment, a reliably significant
(p < 0.001) increase in the average action potential
amplitude of the masticatory and temporal muscles
was detected subject to the electromyographic data
(see Table 1). The obtained data had normal indicators
and revealed no significant differences when matched
against the same indicators for the patients in the
comparison group.
Following the rational comprehensive treatment,
the occlusiogram index rose from 67.87 ± 2.09% to
86.15 ± 1.51% (p < 0.001).
Matching the data from the respective literature
focusing on this pathology treatment terms, while
using occlusal splint, against the results of our own
research as described above, allows concluding that the
proposed modification of the occlusal splint is more
effective if compared to its counterparts.

RES U LTS AND DIS C U SSION

All the patients in the main group had uni- and
bilateral occlusal interferences as well as terminal
defects of the lateral guidance, including disturbed canine guidance and symptoms of the muscle-and-joint
dysfunction in the temporomandibular joint.
External examination of the patients belonging to
the main group with their teeth closed in the conventional occlusion, allowed identifying facial asymmetry
in 61.29 % of the cases. Restricted vertical movements
in the lower jaw were observed in 77.42% of the patients, while lateral and anterior movements accounted
for 74.19% of the patients. Premature contacts in the
static and dynamic occlusion were observed in 70.97%
of the patients. Besides, all the patients featured disturbed canine guidance.
Painless palpation of the masticatory muscles
was observed in 64.52%, and the temporomandibular
joint — in 61.29% of the patients. The TMJ palpation resulted in unpleasant sensations in 25.81% of the
patients, causing pain in 12.90% of the cases. Painful
palpation of the masticatory muscles was observed in
35.48% of the patients involved in the study. Following the auscultation results, joint noise was detected in
61.29% of the patients.
The software used to detect the degree of the
muscle-and-joint dysfunction reported mild dysfunction symptoms in 35.48% of the patients of the main
group; moderate symptoms in 38.71% of the patients
and severe symptoms in 25.81%.
The occlusiogram index determined subject to
the method by N. Khamitova (1986) in patients with
mild muscle-and-joint dysfunction was 76.89%; with
an average degree of the dysfunction it was 68.28%,
and in cases of a severe degree of the dysfunction the
index value was 54.86%.
Spontaneous activity of the masticatory muscles
remaining in a state of relative physiological rest, according to the electromyographic study (EMG), was
observed in 6.45% of the patients, and reached 85 µV;
in 9.68% of the patients — 170 µV. All the patients revealed a significant (p <0.001) decrease in the bioelectric activity of the masticatory and temporal muscles if
compared with the control group (see Table 1).
The treatment of patients with lateral occlusion
defects, disturbed canine guidance and symptoms of
the muscle-and-joint dysfunction included two stages.
At Stage 1 (preparatory), a modified splint for the
upper jaw was used to restore occlusal relationship and
canine guidance. After the masticatory muscles and

C ON C L U SION

When examining patients with occlusion defects,
it is not enough to identify signs of the TMJ muscleand-joint dysfunction alone, yet special attention
should be paid to the severity of these symptoms, as
well as they are to be taken into account when designing a comprehensive treatment plan. The degree of the
TMJ dysfunction symptoms severity can be identified employing the software that has been developed
specifically for this purpose.
The study outcomes provide the evidence of the
efficacy of the modified occlusal splint installed on the
upper jaw thus to restore the canine guidance and treat
the TMJ muscle-and-joint dysfunction in patients
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Table 1. Functional specifics of masticatory and temporal muscles, before and after the treatment, EMG data, µV
Muscle functional status
Contraction
Chewing

EMG period
Before treatment
After treatment
Before treatment
After treatment

Masticatory muscle
right
248.93 ± 13.17
325.61 ± 13.74
425.25 ± 14.98
499.61 ± 13.61

with disturbed lateral occlusal surfaces. The adjustment of the masticatory muscles to the new functional
context has been proven through a changed action
potential amplitude of the masticatory, temporal, and
supra-lingual muscles on the electromyograms. During
that, the masticatory muscles adjustment occurred
within a shorter time in patients with a mild degree of
the temporomandibular joint dysfunction rather than
in patients suffering from moderate and severe degrees
of the issue.
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