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CONCEPTUAL REFERENCES OF RESEARCH

Actuality and importance of the topic
Malocclusions in children rank second (with 50-80% of cases) 

among dental diseases and mark an incidence of persistent increase, 
especially in the Republic of Moldova [3, 7, 8, 10,15]. 

There is an insufficient and contradictory number of publica-
tions, the authors of which report, on the one hand, an increased 
incidence (up to 89.4% of cases), on the other hand, it is stated that 
the incidence in children with neurological pathology does not differ, 
finding some priority forms of healthy children [2, 17].

The problem of pediatric dentistry remains stress, especially as-
sociated with pain syndrome, mainly tension-type headache [12, 13, 
21]. The disadvantages of the applied methods consist in their weak 
capacity to highlight the origin, the functional of the nervous sys-
tem and the neuromuscular system, involved in pathology of maloc-
clusions [14, 20]. For this reason, their etiopathogenic mechanisms 
are insufficiently studied, and the standard methods do not allow the 
possibility of planning the volume of orthodontic treatment [1, 4, 6].

In children with special needs and malocclusions, stereotypical 
movements of abnormal opening or closing of the mandible associated 
with the onset of pathological masticatory reflex of the central or periph-
eral origin [17, 18]. Thus, electromyography results, may experience 
central, peripheral or mixed impairment and varied treatment tactics. 

Description of the research situation and identification of re-
search problems: 

Knowledge of the etiology and mechanisms of impairment in maloc-
clusions are incompletely elucidated [10, 24]. From the literature review 
we have retained the idea that clinical manifestations reflect the result of 
complex interactions predominantly of the genetic and environmental 
factors during the development of the dental system [1, 6, 11].

The information from the medical files, from questionnaires, the 
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examination by computer tomography (CT) in profile and the elec-
tromyography (EMG) of the masticatory muscles proved to be a real 
use in selecting the topic [10]. These increased my interest, helping 
me to focus on the essential ideas of the pathological correlations 
between the systems of the researched field. [12, 13, 21, 23].

We realized that the facial skeleton, especially the teeth and the 
alveolar process is closely integrated with both the base of the skull, 
the naso-maxillary complex and the mandibular [11, 22]. So, any 
structural or functional changes in the region can generate patholog-
ically significant disorders in the facial part [13, 23]. This highlights 
the fact that the successful orthodontic treatment of malocclusions 
depends largely on the knowledge of the anatomical features in-
volved in the pathological process [7, 11, 14, 20, 22].

The selected topic may also have a wide applicability in the field 
of pathological anatomy, pediatrics, neurology, medical genetics, 
oromaxillofacial surgery, pediatric dentistry, medical recovery.

Thus, without studying quantitatively and qualitatively the poly-
systemic interactions and interrelationships, the diagnosis of mal-
occlusions in children cannot argue the reason for the increase the 
effectiveness of routine treatment [[12, 13, 21, 23, 24]. The applica-
bility and accessibility of neurophysiological examination in chil-
dren with malocclusions may be a measure to counteract the ineffi-
ciency of existing orthodontic treatment [11, 22].

The motivation of the topic started from working hypotheses 
when we demonstrated through clinical case studies the cause-effect 
relationship between the oromaxillofacial region systems in maloc-
clusions through the existence of facial asymmetry, associated with 
risk algic factor and pathological muscle weakness [5, 9, 11, 23, 24]. 

The essence of the study consists in making the diagnosis in chil-
dren with malocclusions associated or not associated with neurologi-
cal pathology by CT examination in facial profile and EMG [16, 18].

Synthesizing the formulated hypotheses, the aim of the thesis is 
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to evaluate the clinical and paraclinical manifestations of malocclu-
sions in children with neurological disorders for the development of 
measures for early diagnosis of the underlying disease. 

In this context we have established the main objectives of the study:
1. Determining the frequency of malocclusions in children with 

neurological disorders; 
2. Morphological and functional evaluation of malocclusions in 

children with organic and functional neurological disorders;
3. Highlighting the specificity of growth and development of the 

body according to the stages of formation of canine and lower sec-
ond premolars roots in children with malocclusions and neurological 
disorders;

4. Estimation of diagnostic behavior and differentiated diagnosis 
in children with malocclusions in neurological pathology. 

The research hypothesis is that dysfunction of the anatomical 
structures of the orofacial region in children with malocclusions can 
be caused by both local, as well as by affecting the nervous system 
with common pathological connections, forming a bipolar complex. 
At one pole the local pathophysiological mechanisms of the orofacial 
region begin, and at another pole - the central neurological process-
es. Evaluation of the correlation between the poles, depending on 
the presence / absence of motor deficit and pain phenomenon, would 
highlight the poorly received and abnormally interpreted quality of 
the act of chewing by the nervous system in children.

The general methodology of the research is based on the study 
of the common laws of pathological processes of malocclusions in 
46 children with neurological pathology at the age of 7 and 15 years. 
The study was performed based on national protocols based on the 
association with neurological pathology in children who met the cri-
teria for inclusion in the research group. We compared the results 
obtained in another 46 children of the same age with malocclusions 
not associated with neurological pathology. The data of the investi-
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gations were computerized by SPSS methods, variational, discrim-
inatory with the help of the programs "Epi-info-2002" and "Excel" 
from the package "Microsoft Office" and presented through different 
types of tables, graphs and diagrams.

The scientific novelty of the study was: 
 The evaluation of the impact of some risk factors on the evo-

lution of the clinical manifestations of malocclusions in chil-
dren aged 7-15 years highlights the altered lesional aspect 
direct or indirect;

 The pain phenomenon has a dual character in the stages of 
formation of the roots of permanent canines, of the lower sec-
ond premolars and causes structural lesions with increasing 
disorders by the age of 15 in children with malocclusions as-
sociated with neurological disorders.;

 EMG monitoring on the masticatory muscles determines the 
character of affecting the motor phenomenon in the act of 
chewing in children with malocclusions; 

The important scientific problem solved are: 
• The obtained results deepen the specialist's knowledge on the 

character and nature of neuromuscular disorders in children 
with malocclusions.

• EMG examination highlights the mixed forms of malocclu-
sions, which facilitates differentiated therapeutics.

• Morphofunctional investigations, associated with neurophys-
iological examination on children with malocclusions allow 
the development of atypical disorders.

The theoretical significance of the study lies in the multifacto-
rial mastication in children with malocclusions by studying the neu-
ro-reflective act and complements new methods of diagnosis.

The applicative value of the study: 
• Contributions of the training of pediatric dentists in the prob-

lems of malocclusions;
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• Development of a diagnostic algorithm for atypical forms of 
of malocclusions;

• Strengthening the prophylaxis of secondary complications 
and orthodontic diagnosis;

• Use of data obtained in the training of students and medical staff.
Main results submitted for thesis defense:
1. Risk factors in malocclusions have a heterogeneous action in 

the clinical manifestation, the parameters of the cranial and facial 
structure, the linear and angular parameters of the maxillary bones, 
the stages of formation of permanent canine roots, lower second pre-
molars and in determining the capacity of the average duration of 
muscle contraction (sec.) in the chewing act in children;

2. CT examination in children with malocclusions reveals ac-
quired craniofacial dysmorphism;

3. Neurophysiological records is an accessible, non-invasive 
method, it increases the diagnostic value of morphological and func-
tional changes in the masticatory muscles in children with maloc-
clusions;

4. Evaluation of mean amplitude (μV) parameters and mean 
muscle contraction duration (sec) of electromyographic records in 
children is of decisive importance in assessing the degree of com-
pensation for pain syndrome and motor disorders;

5. Evaluation of neuro-physiological variants of the masticatory 
system malocclusions in children determines the location and nature 
of the pain phenomenon.

Implementation of scientific results: 
The results of the study were implemented in the instructive-me-

thodical and research process within the State University of Medi-
cine and Pharmacy “Nicolae Testemitanu” especially:

1. Method of diagnosis of neuromuscular disorders in children with 
malocclusions (Positive Decision of the Patent no. 1293 of 30.05.2018).

2. Use of a questionnaire for the diagnosis of tension-type head-
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ache in children with malocclusions (20.11.2018, IMSP IM and C, 
advisory department);

3. Using the method of diagnosis of neuromuscular disorders in 
children with oro-maxillo-facial abnormalities (30.05.2019, func-
tional diagnosis department, IMSP IM and C);

4. Method for complex diagnostics of occlusion (Positive deci-
sion for Patent for invention N 2694175 din 09.07.2019);

5. Method of diagnosis of malocclusions in children with central 
sensory disorders (Positive Decision of the Patent no. A61B 5/0488 
of 30.10.2019).

6. Using the diagnostic method in the clinical manifestations 
of syndromic and non-syndromic facial asymmetries in children 
(10.02.2020, State University of Medicine and Pharmacy "Nicolae 
Testemitanu", neuropediatric clinic);

Approval of results. The results of the research were presented in 
PDF format at various scientific forums and discussed at: Congresses 
of the European Orthodontic Society (Sweden - 2016, Montreaux - 
2017, Edinburgh - 2018, Nice – 2019); UNAS International Congress, 
Bucharest (2017, 2018, 2019); Annual scientific conference: Days of 
the State University of Medicine and Pharmacy "Nicolae Testemite-
anu" (2017,2019 Balkan Dental Society Congress (Bass, Thessalon-
iki - 2017); International Symposium on Orthodontics and Pediatric 
Dentistry, Samara (2017,2019); Congress of the Balkan Society of 
Orthodontists (Iasi -2018); VII International Congress of students and 
young doctors "MedEspera" (Chisinau, 2018).

Thesis publications. The study materials were reflected in 19 
scientific publications, including 2 articles in international journals, 
2 articles in reviewed international journals, 6 articles in national 
journals, 2 articles in international conference book, 6 abstract in 
international conference book, 1 single author publication, 3 patents.

The volume and structure of the thesis The thesis is presented 
on 156 pages of electronic text, 122 pages of basic text, written on a 
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computer and is divided into: introduction, actuality of study, materials 
and research methods, analysis of the results obtained, conclusions and 
practical recommendations. The bibliographic index cites 187 literary 
sources. The thesis is illustrated with 27 tables, 74 figures, 7 annexes. 

Keywords: malocclusions, children, neuromuscular system, 
electromyography

The positive opinion of the Research Ethics Committee was ob-
tained for the thesis (Protocol no. 42 from 14.12.2016).

THESIS CONTENT

1. CONTEMPORARY ASPECTS OF MALOCCLUSIONS IN 
CHILDREN WITH NEUROLOGICAL DISORDERS

The literature recognizes mastication as a complex neuro-physi-
ological act that ensures a well-directed balance between the central 
nerous system, articular, ligament, bone and muscle system, with strict 
rhythmic and symmetrical activation, followed by the resting phase 
of the muscles [2, 6, 18, 19, 21]. The neuro-physiological mechanism 
is achieved by pyramidal and extrapyramidal pathways from the pe-
riphery to the motor cortical areas, followed by the reflective response 
with the rhythmicity of mandibular movements [5, 9, 10, 12]. The 
generator of automatism of mandibular motility and reflex response is 
coordinated and performed by the central nervous system with great 
complexity and precision [2, 4]. They dose the occlusal force and de-
termine the opening reflex of the mouth by contraction and relaxation 
of the masticatory muscles. Both muscles have a strong mastication 
derivative that achieves static and dynamic balance of the mandible 
under the control of the nervous system [1, 6, 13, 19].

 In malocclusions the impulses of the masticatory act, transmitted 
to the brain, are poorly received and abnormally interpreted by both 
the central and peripheral nervous system [10, 11, 13]. Dentomaxil-
lofacial imaging has been developing continuously in recent years. 
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The basic criterion for diagnosis in dentistry is the radiological image. 
Starting from dental radiology, we went to the stage of exploring the 
panoramic technique with intraoral and extraoral focus, which became 
classic with the generic name of orthopantomography (OPG). This 
step increased until the use of OPG as a selective method of the den-
tomaxillofacial complex [3, 4, 8, 9, 15, 25]. The second stage of the 
evolution of imaging in dentistry concerns the possibilities of obtain-
ing imaging by ultrasound and magnetic resonance, with the aim of 
increasing the quality of the medical act [5, 17, 18, 19]. 

The dento-maxillary system is one of the most complex systems 
of the human body, both morphologically and functionally. For this 
reason, it is highlighted that the act of mastication is performed corti-
cally, the type and rhythm of movements are determined subcortical-
ly, and the coordination and modulation of the dynamics are directed 
by peripheral reflexes [1, 21].

 Deviations from the physiological rule are due to malocclusions, 
which can damage the morphofunctional integrity and the harmoni-
ous and proportionate development of all components.

2. MATERIAL AND METHODS OF RESEARCH

We performed an analytical and comparative study of the character-
istics of the action of risk factors, the X-ray aspect of the craniofacial and 
neuro-physiological parameters of the masticatory system in 46 children 
(mean age - 12, 4 ± 2.1 years) with malocclusions associated with neu-
rological pathology (research group) and 46 other children (mean age 
- 12.1 ± 1.9 years) with malocclusions not associated with neurological 
pathology (control group), followed at 7 and 15 years of age. 

As a method of epidemiological research, which provides a qual-
itative record of malocclusions (in the sagittal, vertical and trans-
verse) was selected by Bjork (1945).

The design of the research consists in estimating the particulari-
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ties of the action of some risk factors, highlighting the particularities 
of clinical and X-ray manifestations, evaluating the neurophysiolog-
ical specificity depending on the presence / absence of the pain phe-
nomenon and age of the child.

Criteria for patient inclusion:
• Children with malocclusions and neurological pathology (in-

fantile cerebral palsy and tension-type headache);
• Children during mixed and permanent dentition;
• Children aged 7-15 years; 
•  Children not seek orthodontic treatment 
Criteria for patient exclusion:
• Children with congenital malformations of the cranio-maxil-

lo-facial skeleton;
• Children for whom no study consent has been obtained;
• Disorders of the endocrine system;
• Children with a history of cranio-maxillofacial trauma;
• Children with signs and symptoms of the temporomandibular 

joint disorders;
• Children with severe mental disorders;
• Children with other types of primary and secondary headaches.
The analysis of the study models was determined according to 

the Pont and Korhaus method (figure 1 a and b). 

 

                    a                                               b
Figure 1. Width of the upper and lower dental arch of the 

patient with malocclusions associated with cerebral palsy (a - 
method Pont; b - method Korhaus)
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The analysis of linear and angular parameters, length, height and base 
of the skull, anterior and posterior height of the face, upper and lower 
jaw parameters, linear and angular parameters we performed at computer 
tomography according to the method Anikienko and et. (figure 2) [18].

Figure 2. Cranial and facial parameters measured in children 
aged 7-15 years with malocclusions and neurological disorders 

(according Anikienko and et al. 2014) 

By electromyography records with superficial electrodes it al-
lowed us to obtain: the threshold of muscle contraction, its duration 
and amplitude (figure 3 a and b).

                  
                          a                                                       b

Figure 3. Muscle motor unit potential parameters:
a- form amplitude; b - duration of muscle contraction
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3. ASSESSMENT OF THE MORPHOLOGICAL 
CONDITION OF THE STOMATOGNATHIC SYSTEM 

AND DEVELOPMENT OF RISK FACTORS IN CHILDREN 
WITH NEUROLOGIC DISORDERS

Chief complain presented by children from both groups with 
malocclusions in 100% of cases had a morphological, aesthetic 
(48.9% - 60.9% of cases) and functional (51.1% - 39.1% of cas-
es) aspect, appreciated clinically as insignificant, p> 0.05. More 
significant was the quality of the functional disorders of the act of 
mastication, which prevailed in the research group (38.6% - 11.1% 
cases, p <0.01 and 38.6% - 2.8 cases, p <0.001 respectively ). Up 
to 97.8% of cases, children with malocclusions were born on time 
in the research group and up to 78.7% of cases, p <0.05 - in the 
control group, and prematurely we detected in 2.2% and 21 , 3%, 
p <0.01, respectively.

In the control group, natural feeding predominated (80.0% of 
cases) and only 17.8% of cases, p <0.001 - artificial feeding, com-
pared to 40.4% of cases and 57.4% of cases, respectivly, p < 0.001, 
in the research group (figure 4). 

 

0
100

natural
feeding artificial

feeding mixt feeding

40,4 57,4
2,2

80
17,8 2,2 malocclusions associated with

neurological disorders
malocclusions non-associated
with neurological disorders

 

0
100

natural
feeding artificial

feeding mixt feeding

40,4 57,4
2,2

80
17,8 2,2 malocclusions associated with

neurological disorders
malocclusions non-associated
with neurological disorders

Figure 4. Distribution of the feeding character in the first 6 
months of life of children with malocclusions associated and 

non- associated with neurological disorders (in%)
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The normal eruption in the diagnosis of malocclusions in the 
research group shows in 17.1% cases (5 months) with a maximum 
of 39% of cases (6 months) and manifests itself until the age of 1 
year and 2 months, and in the control group it manifests itself vari-
ably from 41.7% of cases (5 months) to 58.3% of cases, p <0.01 
(6 months). Permanent tooth eruption takes place earlier in the re-
search group (at 4 years - 4.9%, 5–6 years - in 22.0% and at the 
age of 7 years - up to 31.4% of cases) opposite to the control group 
where it is later and with undulating character (5 years - in 13.9%, 
6 years - 44.4% and 7 years - 41.7% cases, p <0.001). Perinatal 
factors, with a frequency of 74.5% of cases in the research group 
compared to 6.6% of cases, p <0.001 in the control group, in both 
boys and girls were considered as a risk factors in malocclusions 
(table 1) . 

Table 1. Distribution of patients according to risk factors in 
children with malocclusions associated and non- associated 

with neurological disorders

Risk factors
Research groups  p-value

L1
Research group

L0
Control group

 Perinatal factors 35 (74,5%) 3 (6,6%) p=0,000 (p<0,001)
Postnatal factors 28 (59,6%) 9 (20,0%) p=0,000 (p<0,001)

Oral habits (up to 20.5% cases in the research group and 8.3% 
cases in the control group) were specific as a risk factor in maloc-
clusions, especially finger sucking (18.2% cases), associated with 
the interposition and gnawing of objects (2.3% cases), p <0.001.

Intra-oral examination of children with malocclusions, we 
highlight two basic clinical phenomena: pain manifestations (ten-
sion-type headache) and motor disorders (figure 5). 
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Figure 5. Intra-oral examination of the patient with malocclu-
sions associated with motor disorder (infantile cerebral palsy) 

The analysis of the root formation stage in the diagnosis of mal-
occlusions in the examined children highlights: stage F in canines and 
premolars in both groups at the age of 7-12 years, G-H stage in the low-
er permanent canines and F-G in the lower second premolars at the age 
of 12- 15 years in the research group; c) stage G at the level of develop-
ment of the roots of the lower permanent canines and the lower second 
premolars at the age of 12-15 years in the control group (table 2).

Table 2. Distribution of the stages of roots formation of perma-
nent canines and lower second premolars in children according 

to age with malocclusions 

Stages of roots formation
Permanent lower canines Second lower premolars

L1
Research group

L0
Control group

L1
Research group

L0
Control group

7-12 
years

12-15 
years

7-12 
years

12-15 
years

7-12 
years

12-15 
years

7-12 
years

12-15 
years

F G - H F G E - F F- G F G

Analyzing the cranial parameters at CT at the age between 7-12 
years, we highlight: a) the decrease of the height (Ba-Br) and the 
length of the skull (m-i); b) decrease in the anterior length of the 
skull base (N-S), the angle formed between the anterior and pos-
terior length (<NSBa) with statistically significant differences (p 
<0.001) in children with malocclusions associated with neurological 
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disorders, and in children in the control group only height (Ba-Br) 
and skull length (m-i) were determined to be statistically significant-
ly reduced (p <0.001) compared to mean values in children with 
physiological occlusion (table 3).

Table 3 Comparative analysis of cranial parameters in patients 
with maloclusions disorders at the age of 7-12 years with mean 

values in children with physiological occlusion

Cranial 
parameters

L1
M± m

L0
M± m

Mean value in children with 
physiological occlusion

m-i 171,66±1,14* 166,36±1,86*** 182,72±2,44
Ba-Br 134,14±1,05 131,57±1,39* 141,2±1,79
N-S 60,8±0,7*** 64,54±0,8** 66,3± 0,76
∠NSBa 121,88±1,49 129,18±1,36 130,14±1,14
S-Ba 41,17±0,7 42,53±0,7 41,4±0,93

Note: L1 – Research group, L0- Control group, M- mediate, m- average error. Statis-
tically significant differences versus norm: * – p<0,05; ** – p<0,01; *** – p<0,001.

The difference between the groups showed that in children in the 
research group the length of the skull (m-i) is statistically significantly 
higher in 3.1%, and the length of the skull base (N-S) and the sphenoid 
angle (<NSBa) significantly decreased in 5.8% and 5.7% respectively 
compared to children in the control group aged 7-12 years (figure 6). 

 

 

3,1 1,9

-5,8 -5,7
-3,2

-10

-5

0

5
m-i
Ba-Br
N-S
<NSBa
S-Ba

Figure 6. Difference (in%) of cranial parameters in patients 
aged 7-12 years with malocclusions associated or non-associat-

ed with neurological disorders
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In children aged 12 to 15 years with malocclusions associ-
ated with neurological disorders (L1), statistically significant is 
maintained increase in skull length (m-i) and decrease anterior 
length of skull base (N-S), but in control group is determined 
that not just skull length and anterior length of skull base is 
decreased, but the height of the skull in 4,3% cases (p<0.005) 
compared to the average values in children with physiological 
occlusion. 

The difference between the groups showed that in children in 
the age group 12-15 years with malocclusions associated with neu-
rological disorders there was a significant difference in skull length 
(m-i) greater in 5.1% (p <0.001), while the length anterior base of 
the skull smaller in 5.3% (p <0.01) compared to children in the 
control group (figure 7).

 

 
 

 

5,1
0,6

-5,3

2,3 3,5

-10

-5

0

5

10
m-i
Ba-Br
N-S
<NSBa

Figure 7. The difference between groups of cranial parameters 
in patients with malocclusions at the age of 12-15 years (in%).

All facial parameters are within the normal mean values, except 
for the lower face height (SpP-Me), which was determined with a 
higher value (p <0.05) in the children in the research group com-
pared to those in the control group (p> 0.05) compared to the mean 
values in children with physiological occlusion.

The difference between the groups showed that the lower face 
height (SpP-Me) and the upper face height (N-SpP) in the research 
group compared to the control group turned out to be higher in 
3.7% (p <0, 05) even more statistically significant cases (figure 8).
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3,8 3,7

-5

0

5
N-Me
N-SpP
SpP-Me
S-Go

Figure 8. Difference between groups of facial parameters in 
patients aged 7-12 years (in %)

The analysis of facial parameters at the age of 12-15 years finds 
an increase in the lower face height - SpP-Me (p <0.01) and the 
total face height - N-Me (p <0.05) both in the research group and in 
the control group compared to the average values in children with 
physiological occlusion (figure 9).  

 

 

0,9

-1,8

2

-2
-1
0
1
2
3 N-Me

N-SpP

SpP-Me

S-Go

Figure 9. The difference between the groups of facial parame-
ters aged 12-15 years

By the age of 12-15 years we highlight: a) in the research group - in-
creasing the posterior height of the upper jaw (Pppo-SpP) (p <0.05) and 
decreasing the angle between the long axis of the upper incisor and the 
maxillary plane which shows statistically significant protrusion of upper 
incisors (p <0.01) (b) in the control group- protrusion of the upper incisors 
compared to the mean values in children with physiological occlusion.

At the age of 12-15 years we find overjet and open bite are increased 
in 97.2% and 79.9% (p <0.001), respectively, in children with neurolog-
ical disorders, while in those without neurological disorders - in 38, 4% 
(p> 0.05) and, correspondingly, 45.5% (p <0.001) cases compared to 
the mean values in children with physiological occlusion.
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4. THE FREQUENCY ANALYSIS OF MALOCCLUSIONS 
IN CHILDREN DEPENDING ON NEUROLOGICAL 

PATHOLOGY

After Bjork et al. we highlighted three subgroups of children with 
malocclusions, associated with neurological pathology: a) in sagittal 
plan – 25,3% with visual disorders, 20,8% - hearing disorders and 
16,6% - motor disorders; b) in vertical plan - 59,0% with motor dis-
orders, 57,1% - hearing disorders and 40,0% - visual disorders; c) in 
transvers plan - 34 ,7% with visual disorders, 24,4% - with motor 
disorders and 22,1% - hearing disorders (table 3). Thus, among chil-
dren with motor disorders we highlight a frequency of malocclusions 
up to 76.1% of cases, followed by children with hearing disorders - 
36.3% of cases and children with visual disorders- in 25.9% of cases. 
The most affected (up to 33.7% of cases) proved to be between 12–15 
years of age and was characteristic for both study groups of children 
with malocclusions. Comorbidity in these children varies depending 
on the reference plans, especially in the sagittal plane are associated 
up to 37.8% of cases - with motor disorders, 36.3% - in auditory-im-
paired children and in 25.9% of cases - in visually impaired children.

Table 4. Frequency of malocclusions in children with neurologi-
cal disorders

Malocclusions

Children with neurological disorders
Visual

 impaired 
n=360 

(25,9%)

Auditory 
impaired
n=504 

(36,3%)

Motor disor-
ders

n=524 
(76,1%)

x2 p

In sagittal plan 91 (25,3%) 105 (20,8%)  87 (16,6%) 9,99 0,0068
In vertical plan 144 (40,0%) 288 (57,1%) 309 (59,0%) 35,34 0,0001
In transversal plan 125 (34,7%) 111 (22,1%) 128 (24,4%) 18,91 0,0001

The clinical peculiarities of malocclusions in the research group, 
compared to the control group, consist of: 
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A. in sagittal plan: a1. a higher frequency of overjet for children 
with motor disorders (89.7% cases), auditory impaired (75.2% cas-
es) and visual (73.6% cases, p <0.3144) and a2. in auditory-impaired 
children, ovejet is more significant (75.2% compared to 24.8% of 
cases, p <0.0007) compared to reverse overjet.

B. in vertical plan: b1. prevalence of deep bite versus open bite 
(p <0.0001) and b2. deep bite in patients with motor and visual im-
pairments is more significant (84.5% versus 15.5% cases and 84.0% 
versus 16.0% cases, respectively, p <0.0001).

C. in transversal plan prevalence of deep bite versus open bite 
(p <0.0001) and b2. deep bite in patients with motor and visual im-
pairments is more significant (84.5% versus 15.5% cases and 84.0% 
versus 16.0% cases, respectively, p <0.0001).

5. ASSESSMENT OF THE FUNCTIONAL CONDITION OF 
THE NEUROREFLECTIVE SYSTEM BY ELECTROMIO-

GRAPHICAL EXAMINATION IN CHILDREN WITH MAL-
OCCLUSIONS AND NEUROLOGICAL DISORDERS

Dysfunctions of the neuro-reflective system of the masticatory 
muscles in malocclusions we studied by electromyographic parame-
ters (amplitude and duration of muscle contractions) in a time inter-
val at rest, at maximum clenching of the jaw and the ability to restore 
muscle.

In malocclusions we highlight an asymmetric decrease in ampli-
tude compared to the mean values (p = 0.001) (table 5).

Towards the age of 12-15 years we highlight the decrease of 
electromyographic parameters in the children of the research group, 
manifested by decreased amplitude and average duration of muscle 
contraction, compared to the average values in physiological occlu-
sion (figure 10). 
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Table 5. General average amplitude of mm. masseter and tem-
poral in children with malocclusions associated and non-associ-

ated with neurological disorders (µV)

Average ampli-
tude of muscle 
contractions

L1
Research 

group (n¹=46)

L0
Control 
group 

(n²=46)

F p

m. masseter, D 290,20±9,26 421,76±23,75 26,169 p=0,000 (p<0,001)
m.temporal, D 199,64±10,64 358,59±21,75 42,486 p=0,000 (p<0,001)
m. masseter, S 227,51±10,75 325,86±21,2 16,771 p=0,000 (p<0,001)
m.temporal, S 155,77±11,69 266,28±18,9 24,173 p=0,000 (p<0,001)

Thus, when applying the test to the children of the research 
group, it highlights the decrease of the average amplitude of mm. 
masseters R (p<0.01), masseter L (p<0.001), temporal L (p <0.001) 
and increasing the duration of the potential (p<0.001), compared to 
mean values in physiological occlusion.
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Figure 10. Comparative characteristics of mean amplitude in 
patients with malocclusions 

In the maximum relaxation phase for 5 seconds, the average 
amplitude and duration of the potential in the research group return 
slower compared to the average values in the physiological occlu-
sion, but more active than the control group.
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GENERAL CONCLUSIONS
1. The frequency of malocclusions in children varies depending on 

the reference plans and the nature of the neurological pathology. In chil-
dren with malocclusions associated and not associated with neurologi-
cal disorders, malocclusions class II Angle predominated - in 74.5% of 
cases and deep bite - in 54.3% of cases with a statistically insignificant 
difference (p> 0.05). Malocclusions class I Angle and open bite increase 
in children with functional neurological disorders (21.3%) compared to 
non-associated neurological disorders. In organic neurological disorders 
(infantile cerebral palsy) more frequently (59.0% of cases) we highlight 
malocclusions in the vertical plane, and in the sagittal and transversal 
plane - only 34.7% and 25.3% corresponding cases;

2. Evaluation of cranio-maxillofacial morphometry in children 
with malocclusions associated with neurological disorders shows in-
tensification of skull length growth (5.1%, p <0.001) and slowing of 
skull base length growth (5.3%, p <0.01 ), increased growth of the 
vertical facial mass at the age of 12-15 years (9.1%, p <0.001) of the 
lower height of the face and an increase in the posterior height of the 
upper jaw (pppo-SpP) and protrusion of the upper incisors (<Is-SpP) 
(7.7%, p <0.05) reflecting a state of advancing malocclusions asso-
ciated with neurological disorders

3. The functional evaluation of the masticatory muscles, deter-
mined by the asymmetry coefficient of the amplitude and duration 
of muscle contractions in different phases of the masticatory process 
allows scientifically and practically the initiation of early diagnosis 
in children with malocclusions.

4. Stages of permanent canine and lower second premolar root for-
mation in children with malocclusions associated with neurological 
disorders are influenced by the pain phenomenon, by accelerating the 
formation of lower canine roots (stage G) and slowing down the for-
mation of lower second premolar roots (stage F) at age 12- 15 years, 
finding a development of the body in 65-85% compared to children 
with maloccluisons non-associated with neurological disorders where 
the growth and development of the body is up to 65% of cases.
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