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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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THE EXISTENCE OF A FUNCTIONAL MATRIX IN THE DEVELOPMENT OF THE 
FACIAL SKELETON IN CHILDREN

Makhlynets NP, Prots HB, Pantus AV, Ozhogan ZR, Plaviuk LYu.
Ivano-Frankivsk National Medical University, Ukraine.

Abstract.
Aim: Identifying the relationship between the presence of oral 

habits and the violation of the formation of the facial skeleton 
in children. Improving the effectiveness of comprehensive 
treatment of patients with pathological occlusion and existing 
oral habits through orthodontic treatment and elimination of 
oral habits.

Materials and methods: We conducted clinical, radiological 
methods of examination of 60 patients 12-15 years old with 
acquired maxillomandibular anomalies and oral habits, 15 
persons aged 12-15 years without maxillomandibular anomalies 
and acquired deformities (norm group). We studied the data of 
computer tomograms, performed stereotopometric analysis (three-
dimensional cephalometry), determination of the thickness of the 
masticatory muscles in symmetrical areas of the face.

Statistical Analysis Used: Statistical processing of the results 
was performed using a personal computer using the software 
package Statistica 12.0. Data distribution was assessed using 
the Kolmogorov-Smirnov test of normality. Mean values 
and standard errors were calculated for continuous variables. 
Correlation between parameters was analyzed using Spearman’s 
correlation coefficient and tested for significance. Significance 
was set at p < 0.05.

Results: Clinical examination showed that oral habits were 
manifested in 98.3% of patients. The results of clinical and 
radiological examination, analysis of cephalometric parameters 
and data on the thickness of the masticatory muscles on 
symmetrical areas of the face confirm the relationship between 
chronic oral habits and formation of acquired maxillomandibular 
anomalies; confirm the presence of acquired rather than 
congenital deformity of the facial skeleton, which is associated 
with changes in the thickness of the masticatory muscles on the 
part of the deformation та compensatory muscle hypertrophy on 
the opposite side. After 12 months, the patients' cephalometric 
parameters differed significantly from the indicators before 
active orthodontic treatment and elimination of the oral habit, 
an increase in muscle thickness was observed in the areas where 
there was a chronic injury (p≤0.05). An increase in the thickness 
of the bone structure of the facial skull and an increase in the 
thickness of the masticatory muscles on the side where the oral 
habit was eliminated were observed.

Conclusions: Oral habits progress regardless of the patient's 
age, they appear in 96.6% of patients in this group of patients. The 
results of clinical and X-ray research, analysis of cephalometric 
indicators and level of the thickness of the masticatory muscles 
confirm the relationship between a chronic oral habit and the 
development of the bone and muscle system. The obtained 
results indicate the ability of bone tissue to change its thickness 
and contours after eliminating a bad habit and confirm the 
presence of a functional matrix of bone structure development.

Key words. Oral habits, bone structure, functional matrix, 
orthodontic treatment, myofunctional devices.
Introduction.

Today, the problem of oral habits in children with existing 
maxillomandibular anomalies is relevant, as they progress more 
and more rapidly and intensively among young people who 
are on distance education. Emotional instability among young 
people is associated with a long life in chronic stress caused 
by the presence of the pandemic and online learning. Research 
shows that to reduce the impact of stress factors, children use 
oral habits: they rest their head on their hands in the same 
position, causing chronic trauma in this area, they sit in front 
of the monitor with their mouths open, despite a positive breath 
test (presence of nasal breathing), they suck fingers, bit nails, 
pencils, or pens. It is believed that oral habits are an element of 
adaptation to existing chronic stress [1-3]. 

Systematic use of the oral habit in the course of emotional 
struggle leads to changes in the facial skeleton and maxillofacial 
area [1,4,5]. We assume that the oral habit, especially one 
associated with long-term mechanical impact on the facial 
skeleton and jaw bones, is the trigger for deformation in the 
processes of cellular mechanotransduction of the formation of 
the functional matrix of the bone apparatus and is a phenotypic 
expression of the human body.

Combining discoveries from cellular mechanotransduction 
and the theory of biological networks, forces scientists to think 
again about the presence of the functional matrix developed 
by E. Moss and the influence of genotypic expression on the 
formation of the bone apparatus. Anvils indicate the presence of 
different types of intracellular mechanotransduction processes. 
It is they who translate the informational content of the stimulus 
of the periosteal functional matrix into the signal of the cell of 
the skeletal unit (bone). Scientists emphasize the correlation 
between the intensity and duration of endogenous electric fields 
created by the activity of skeletal muscles and those to which 
bone cells respond maximally. Phenotypic expression triggers 
a chain of macromolecular levers connecting the extracellular 
matrix to the bone cell genome, suggesting another mode of 
epigenetic regulation of the bone cell genome. Intercellular 
gap junctions allow bone cells to transmit and then process 
information of the periosteal functional matrix after its initial 
intracellular mechanotransduction [6-8]. Physical forces play 
an important role in modulating cell function and shaping 
tissue structure. Mechanotransduction, the process by which 
cells convert physical force-induced signals into biochemical 
responses, is critical for mediating adaptation to mechanical 
loading in connective tissues [9-12]. Scientists emphasize 
that gap junctions, like electrical synapses, underlie the 
organization of bone tissue as a connected cellular network and 
the fact that all bone adaptation processes are multicellular. 
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The bone “tunes” to the precise frequencies of skeletal muscle 
activity. Incorporating concepts and databases related to the 
intracellular and intercellular mechanisms and processes of 
bone cell mechanotransduction and the organization of bone as 
a biologically connected cellular network allows for a revision 
of the functional matrix hypothesis that proposes an explanatory 
chain extending from the epigenetic event of muscle contraction 
hierarchically down to the regulation of the bone cell genome 
[6,7]. We hypothesize that intercellular mechanotransduction 
is a critical component in achieving coordinated remodeling 
responses to force application in connective tissues, which 
requires further study and scientific justification. It is for 
the purpose of studying the influence of harmful genes on 
the personality phenotype that it is necessary to carry out a 
cephalometric examination of patients and stages of complex 
treatment.
Materials and Methods.

We conducted clinical, radiological methods of examination 
of 60 patients aged 12-15 with acquired maxillomandibular 
anomalies, 15 persons aged 12-15 years without 
maxillomandibular anomalies and acquired deformities (norm 
group). The study was conducted before treatment and 12 
months after the start of active complex treatment.

We studied and analyzed the data of computed tomograms 
of 60 patients with acquired maxillomandibular anomalies, 
deformities, 15 tomograms of persons of the norm group. 
X-ray methods included examination of the patient on a spiral 
computed tomography scan TOSHIBA Aquilion PRIME 
160-slices MODEL TSX-302A / 1C. The scan was performed 
according to a specially developed protocol. During the scan, 
the position of the jaws in the bite and the head remains stable in 
order to reduce the risk of artifacts. The reconstruction algorithm 
at the time of the study was set as “bone” or “high resolution”. 
The matrix extension was 512x512. The scan range included 
the facial and cerebral skulls. The thickness of the slice during 
the scan was 3-5 mm, the step in the reconstruction of the slice 
was 1 mm. All sections matched the anatomical area, had the 
same proportions and sizes, and were scanned at the same table 
height. The scan was performed in one direction. After the study, 
archival data were stored in Dikom format. The main method 
of examination is stereotopometric analysis (three-dimensional 
cephalometry), which studied the ratio of the structures of the 
facial head relative to three mutually perpendicular planes. 
Three-dimensional cephalometric analysis was performed 
on computer reconstructions in SimPlant Pro 11.04 software. 
SurgiCase (Materialize) was used according to the developed 
modified method of cephalometric and stereotopometric 
analysis. To perform stereotopometric analysis of the facial 
skeleton, we used the method developed by us to construct the 
base planes, which are centered at the reference point of the 
coordinate system. The latter is located between the trabecular 
and parachordal parts of the skull in the projection of the sagittal 
basal plane between the round hole. This point is recommended 
as a centering point in craniological studies for two reasons. The 
first confirms the results of observations of D.E. Lieberman, 
C.F. Ross, M.J. Ravosa (2000). Thus, all their studies of cranial 
growth processes point to the center of the basicranium (oval 

area near the body of a cuneiform bone), which reaches its final 
size and shape faster than other parts of the skull because all 
vital cranial nerves, vessels perforate the skull base in this area. 
The second reason is the transformation of the bony platform 
of the cuneiform bone under the influence of the growth of 
brain structures in contrast to the center relative to which the 
transformation occurs. To identify anthropometric points, we 
use standard anatomical zones defined in craniology [13,14].

In order to determine the position of the upper jaw in the skull, 
we introduced the point of least variability of the upper jaw. The 
above navigation index was recorded by us in the center of the 
perpendicular dropped from the point of nasion to the middle of 
the base of the upper jaw. That is, this is the point of the center 
of the triangle of the upper jaw formed by the points N, PNS, 
ns. Measurement of angular and linear parameters is carried out 
automatically after marking the above anthropometric points. E. 
Martin's method was taken as a basis. Statistical processing of 
the results was performed using a personal computer using the 
software package Statistica 12.0. Data distribution was assessed 
using the Kolmogorov-Smirnov test of normality. Mean values 
and standard errors were calculated for continuous variables. 
Correlation between parameters was analyzed using Spearman’s 
correlation coefficient and tested for significance. Significance 
was set at p < 0.05 [15].
Results.

The results of a secret survey showed that 96.6% of the 
surveyed patients (58 people) have bad oral habits (supporting 
the head with hands - 33 people (55.0%), sitting in front of a 
monitor with open mouth - 3 patients (5.0%), 5 persons (8.3%) 
– biting the lip more than 5 times a day;  keeping fingers in 
the mouth, pencils - 4 people (6.6%); 13 people (21.7%) put 
their hands under their head during sleep and/or do not sleep 
on orthopedic pillows. It was difficult for young people to 
overcome their bad habits, which, according to the patients, 
have progressed more in the last two years during the quarantine 
and long-term online education, the state of permanent life in 
the state of war. According to Spielberg CD [2], 59 people are 
in a state of anxiety. In these patients, the indicator was more 
than 50 points and indicated a high level of situational and 
personal anxiety. We associate a state of anxiety and chronic 
social stress with an existing bad oral habit. According to 
the data of the 3D cephalometric examination presented in 
the table 1 in patients aged 12-15 with acquired anomalies of 
jaw development revealed disproportions distinctive of the 
gnathic part of the facial skeleton. Comparative analysis of 
maxillofacial parameters presented in patients with acquired 
upper micrognathia showed the presence of shortening to 
42.02±0.867 mm (р<0.05) of the length of the base of the upper 
jaw (ns) or VPOK - (pns), which was reflected in the presence of 
mesial occlusion and typical of this type violation of the profile 
of the face, namely the depression of the upper lip and its base. 
The above changes were also confirmed by reducing the facial 
angle F to 79.69±1.123 (р<0.01). Shortening of the base of the 
upper jaw and reduction of the facial angle was combined with a 
change in the ratio of the chin bones and alveolar process of the 
upper jaw, which was reflected in the increase to 119.23±1.037 
(P<0.0005) zygo-maxillary angle. This type of disproportion in 
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№ Measured Indicator Pathology under study
Upper micrognathia Lower micrognathia Norm

1 2 3 4 5

1. N – Se 66.24±1.410 66.91±0.772 66.99±0.795
P>0.05 P>0.05

2. Mart.63 Biom G2 30.91±0.956 33.15±0.994 33.43±0.928
p>0.05 P>0.05

3. The distance between greater palatine 
foramen

32.69±0.646 31.38±0.669 31.49±0.604
p>0.05 P>0.05

4. (ns) or VPOK – (pns) 42.02±0.867 46.91±0.884 47.41±0.765
P<0.001 P>0.05

5. The position of the upper jaw in the 
skull from the point «0».

Y=42.12±1.381 Y=42.15±0.464 Y=42.30±0.414
p>0.05 p>0.05

6. The position of the upper jaw in the 
skull from the point «S»

Y=51.28±1.808 Y=53.46±1.18 Y=53.30±1.088
p>0.05 p>0.05

7. The position of the point «0» Y=9.14±0.737 Y=12.07±0.645 Y=11.84±0.696
P<0.02 p>0.05

8. PNS – ppw 20.79±1.289 20.21±1.21 19.86±1.021
p>0.05 p>0.05

9. Ba – PNS 37.95±0.988 39.50±1.037 39.18±0.969
p>0.05 p>0.05

10. T1 10.44±1.514 11.80±0.869 11.86±0.860
p>0.05 p>0.05

11. P2 17.22±1.694 14.86±1.01 14.67±0.989
p>0.05 p>0.05

12. P3 19.55±1.656 19.03±1.468 19.12±1.380
p>0.05 p>0.05

13. T2 17.97±0.821 20.46±1.615 20.02±1.573
p>0.05 p>0.05

14. V 42.78±1.339 41.47±1.149 40.64±1.124
p>0.05 p>0.05

15. N – SpP (Mx – Pl) 49.04±2.104 46.76±1.190 47.01±1.307
p>0.05 p>0.05

16. Mart.60 49.57±0.948 51.07±0.959 51.39±0.911
p>0.05 p>0.05

17. Mart.61 58.28±1.211 61.45±1.121 60.55±1.405
p>0.05 p>0.05

18. Mart.55.Biom NH’. 46.86±1.135 43.31±1.856 43.51±1.994
p>0.05 p>0.05

19. Mart.54.Biom NB. 20.37±0.809 21.98±0.45 21.95±0.397
p>0.05 p>0.05

20. Mart.43(1) Biom IOW. 95.90±1.898 94.72±0.88 94.80±0.916
p>0.05 p>0.05

21. Height of Nasion (N) above the line 
connecting the points fmol and fmor

18.74±0.625 20.24±0.531 20.38±0.594
p>0.05 p>0.05

22. Mart.51a Biom O1’L. 39.49±0.708 39.13±0.732 39.05±0.725
p>0.05 p>0.05

23. Mart.49a Biom DC. 19.74±0.788 20.48±0.498 19.81±0.749
p>0.05 p>0.05

24. The depth of the orbita 39.98±2.432 38.77±0.537 38.31±0.628
p>0.05 p>0.05

25. Determination of the symmetry of the 
medial edge of the orbita

9.69±0.538 10.48±0.288 10.45±0.363
p>0.05 p>0.05

26. Mart 52.Biom.O2L. 31.68±0.949 30.07±0.422 31.39±0.855
p>0.05 p>0.05

Table 1. Parameters of linear cephalometric parameters in the control group and patients aged 12 to 15 years with acquired lower and upper 
micrognathia.
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patients with acquired upper micrognathia was reflected in the 
change of facial profile: smoothness and flattening of the relief 
of the chin bones and occipital areas. Clinical examinations 
were confirmed by the results of cephalometric analysis. These 
patients have oral habits (sucking the tongue and / or fingers, 
sleeping with the mouth open), hypotonia of the circular 
muscles of the mouth, lack of new breathing. Patients with 
genetic factors in the development of medial occlusion were not 
included in the study.

Comparative analysis of the parameters of the facial skeleton, 
presented in the table 2 in patients with acquired lower 
micrognathia showed the presence of malformations of its 
lower third. The expressed disproportions, as a rule, were noted 
in disturbance of development of both one, and symmetrically 
of two parties of a lower jaw. In the first case, a significant 

underdevelopment of the mandibular branch was combined 
with the existing bone ankylosis of the temporomandibular 
joint. In the second case, a significant symmetrical shortening 
of the mandibular branches was usually combined with intact 
temporomandibular joints. In both nosological units there was 
a shortening to 48.15±2.151 mm (P<0.04) in the height of the 
mandibular branch. The latter type of pathology was usually 
combined with a reduction of the projection length parameter 
from the corners, shortening to 63.21±1.186 mm (P<0.01) of 
direct length from the corners and reducing to 76.43±2.789 mm 
(P<0.002) of the total mandibular length. The above parameters 
were confirmed by distal occlusion and their characteristic facial 
profile, namely the beveled type of facial configuration silt in 
which the lower third of the face is shortened, the chin is shifted 
to the buttocks – “bird's face type”, the lower lip is turned out, 

27. Mart.46.Biom GB.
82.06±2.534 85.18±1.546 85.24±1.664
p>0.05 p>0.05

28. Mart.40
85.38±1.547 87.94±1.514 88.29±1.511
p>0.05 p>0.05

29. Mart.48. Biom.G’H 70.27±1.499 66.14±1.22 65.77±1.437
P<0.04 p>0.05

30. Mart.5 97.30±1.70 99.24±1.287 99.63±1.011
p>0.05 p>0.05

31. Mart.68.Biom
Cp1.

68.42±0.902 63.21±1.186 67.94±1.089
p>0.05 P<0.01

32. Biom. pg go straight length from angles 85.32±1.147 76.43±2.789 85.88±0.975
p>0.05 P<0.002

33. The length of the body of the lower jaw 
(teleradiology graphic)

72.07±0.928 66.22±1.021 70.14±0.787
p>0.05 P<0.003

34. Mart.70.Biom.
Rl

56.01±2.699 48.15±2.151 56.31±2.457
p>0.05 P<0.04

35. Distance from distal point fragment to 
projection of the articular fossa Jaw branch available Jaw branch present Jaw branch present

36. The height of the branches of lower jaw
MT2 (teleradiography)

50.97±1.832 49.92±0.90 51.187±1.614
p>0.05 p>0.05

37. Total mandibular length 116.50±2.106 108.23±2.444 117.23±2.160
p>0.05 P<0.004

38. Distance from Pg to the projection of 
the articular fossa Jaw branch available Jaw branch present Jaw branch present

39. PNS – ppw
(teleradiography)

20.84±1.075 20.75±0.978 20.68±0.892

p>0.05 p>0.05

40. Ba – PNS
(teleradiography)

35.75±0.976 38.22±1.135 38.10±1.106
p>0.05 p>0.05

41. T1
(teleradiography)

9.94±1.227 11.24±0.718 11.41±0.670
p>0.05 p>0.05

42. P2
(teleradiography)

17.17±1.766 15.50±0.893 15.69±1.055
p>0.05 p>0.05

43. P3
(teleradiography)

17.60±1.389 19.14±1.128 18.84±1.025
p>0.05 p>0.05

44. T2
(teleradiography)

17.34±0.697 19.08±1.308 18.83±1.182
p>0.05 p>0.05

45. V
(teleradiography)

42.15±1.179 41.03±0.935 41.09±0.913
p>0.05 p>0.05

46. N – SpP (Mx – Pl)
(teleradiography)

49.68±2.226 48.12±1.060 48.14±1.138
p>0.05 p>0.05

Notes: p – significance in compared groups during follow-up period
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№ Measured Indicator                           Pathology under study
Acquired upper micrognathia Acquired lower micrognathia Norm

1 2 3 4 5

1. Angle F or front angle 79.69±1.123 82.46±0.539 82.68±0.568
P<0.01 p>0.05

2. The position of the plane of the 
Frankfurt horizontal Within the axial base plane Within the axial base plane Within the axial base plane

3. Position of the plane of the base 
of the upper jaw Within the axial base plane 5.19±0.436 Within the axial base plane

4. Position of the mandibular plane 
in the transverse plane Within the axial base plane 7.75±1.362 Within the axial base plane

5. The position of the sagittal plane 
to point A Within the sagittal base plane Within the sagittal base plane Within the sagittal base plane

6. The position of the sagittal plane 
to the point Me   Within the sagittal base plane 3.67±0.699 Within the sagittal base plane

7. Position of the plane Zml, Zmr, 
ANS Within the axial base plane 3.46±1.00 Within the axial base plane

8.
The degree of inclination of the 
base of the upper jaw (Mx-Pl) in 
the sagittal plane

3.44±0.412 3.10±0.991 2.91±1.248
p>0.05 p>0.05

9. Mart.77 136.1±1.186 132.84±0.849 132.59±0.844
P<0.02 p>0.05

10. Position of the plane of the 
entrance to the orbita

77.42±0.928 78.37±0.787 78.71±0.847
p>0.05 p>0.05

11. Position of the lateral wall of the 
orbita

38.54±0.80 37.39±0.842 37.76±0.979
p>0.05 p>0.05

12. Position of the medial wall of 
the orbita

14.94±0.779 13.65±0.695 13.65±0.628
p>0.05 p>0.05

13. Zigo-maxillary angle 119.23±1.037 113.22±1.023 113.51±0.939
P<0.0005 p>0.05

14. Zigo-maxillary angle 63.30±0.501 59.25±0.778 59.65±0.736
P<0.0006 p>0.05

15. Angle N 58.64±0.824 60.31±0.742 60.50±0.612
p>0.05 p>0.05

16. Angle A 76.59±0.629 78.85±0.827 79.00±0.970
p˂0.05 p>0.05

17. Angle  B 44.76±1.148 40.83±0.751 42.54±0.774
p>0.05 p>0.05

Table 2. Angular cephalometric parameters in the control group and patients aged 12 to 15 years with acquired lower and upper micrognathia.

Notes: p – significance in compared groups during follow-up period

on which in most cases the upper incisors are located, the labial 
fossa is extremely well expressed, the lips do not close. The 
results of cephalometric analysis were confirmed by a photo 
protocol, which on all indicators traced the shortening of the 
branches of the mandible.

Such patients reported having an oral habit of leaning on 
their chin with their hands or sucking/biting their lower lip. 
One-sided disproportions are characterized by a violation 
of symmetry, which was confirmed by a shift of the sagittal 
plane to 3.24±0.557 compared with the norm. With such 
anomalies it is indeed important to assess the masticatory 
muscles and symmetrical areas of the face. There is a decrease 
in the thickness of the masticatory muscle, lateral and medial 
pterygoid muscles on the side where the patient has a habit of 
supporting the head. A significant positive correlation (rx,y= 
0.87±0.21) was found between the presence of oral habit and 

acquired maxillomandibular anomalies (p<0.05). 12 months 
after the start of treatment, the patients observed changes in 
muscle thickness, activation of the growth of cellular structures 
in areas affected by traumatic factors.

We offer the results of a study of patient P., 13 years old 
with existing acquired deformities in the maxillofacial 
area. Diagnosis: acquired deformity of the lower jaw, distal 
occlusion. Oral habits were sacking lower lip, resting on the 
hand in the frontal part of the lower jaw. According to computed 
tomography, there was a violation in the facial skeleton (Figure 
1). There was a shortening to 50,82 mm in the height of the 
mandibular branch. The latter type of pathology was usually 
combined with a reduction of the projection length parameter 
from the corners, shortening to 65,21 mm of direct length from 
the corners and reducing to 81,40 mm of the total mandibular 
length. Upper face height Mart. 48. Biom. G'H. was 68.31 
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Figure 1. Patient Р., 13 years old. Diagnosis: acquired deformity of the 
lower jaw, distal occlusion. Oral habits: sacking lower lip, resting on 
the hand in the frontal part of the lower jaw. Computer reconstruction 
of the skull before treatment.

mm. The height of the facial skeleton (the distance from N to 
Me) was 108 mm. The above parameters were confirmed by 
distal occlusion and their characteristic facial profile, namely 
the beveled type of facial configuration silt in which the lower 
third of the face is shortened; the chin is shifted to the buttocks 
– “bird's face type”. No changes in the base of the skull were 
detected, temporomandibular joints were intact.
Treatment:

1. Conscious elimination of the oral habit.

2. Activating facial muscle massage.
3. Myogymnastics performed by the patient under the 

supervision of a physiotherapist or parent. Thre were isometric 
exercises of the muscles that move the mandible forward; 
Rogers' exercises (1918) that stimulate the muscles used to 
move the mandible forward (lateral pterygoid muscles and the 
superficial part of the masseter muscle); Gerry’s exercises that 
tighten the muscles of the floor of the mouth with mandibular-
glossal coordination. Method is based on lowering the mandible 
with the tongue pressed against the palate in the middle line: the 
tension lasting 10 s, repeated 10 times 3 times a day.

4. Orthodontic supplies Myobrace (Аustralia) та Froggy 
mouth (France) were used with dental physiotherapy. The aim 
of this first stage of treatment was to prepare the patient for the 
possible use of braces in future.

After 12 months, patient P. consciously eliminated all 
oral habits. Objectively: a change in the configuration of the 
soft tissues of the face and a change in the profile of the face 
were observed. According to computed tomography, there 
was a violation in the facial skeleton (Figure 1). There was 
a lengthening to 53,82 mm in the height of the mandibular 
branch. The latter type of pathology was usually combined with 
a reduction of the projection length parameter from the corners, 
lengthening to 67,24 mm  of direct length from the corners and 
increasing to 83,65 mm of the total mandibular length. Upper 
face height Mart. 48. Biom. G'H. was 69.93 mm. The height 
of the facial skeleton (the distance from N to Me), was 112 
mm. The above parameters were confirmed by orthognathic 
bite. Active growth of the lower branches of the lower jaw and 
an increase in the bone volume of the lower jaw in the frontal 
section were observed. No changes in the base of the skull were 
detected, temporomandibular joints were intact.
Discussion.

Our research has proven that 3D cephalometric analysis helps 
the orthodontist to properly examine the patient to make a 
correct plan of complex treatment and has a great advantage 
over all 2D diagnostic methods. Scientists also prefer 3D 
cephalometric analysis over 2D diagnostic methods [9,13]. 
Some of them recommend using of 2D method [16]. The 
results of our study showed the importance of such analysis, 
because thanks to it we can study the condition of the bones of 
the facial skull, temporomandibular joints, muscular system. In 
the process of studying the bones of the skull base, the doctor 
can determine whether the maxillomandibular anomaly and 
deformity is congenital or acquired and prove the relationship 
between the bad oral habit and the existing acquired deformity 
of the maxillofacial area. 

We, like other scientists, pay special attention to oral habits 
and their impact on the development of the facial skeleton and 
the maxillofacial system [1,4,8,17-19]. Systematic use of oral 
habits causes constant traumatic effects on the bone structure 
and muscular system, and as a result deforms the affected 
area. We have found significant positive correlation (rx,y= 
0.87±0.21) between the presence of oral habit and acquired 
maxillomandibular anomalies (p<0.05). The results of our 
clinical research and cephalometric analysis obtained by us 
allow us to do not reject the hypothesis of the theory of the 

Figure 2. Patient Р., 13 years old. Diagnosis: acquired deformity of 
the lower jaw, distal occlusion. Oral habits: sacking lower lip, resting 
on the hand in the frontal part of the lower jaw. Comparative analysis 
of computer skull 3D reconstruction that was done before treatment 
(yellow color) and after 12 months (red color).

Figure 3. Comparative analysis of computer skull transversal and 
sagittal reconstruction that was done before treatment (yellow color) 
and after 12 months (red color).
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functional matrix. The genetics of the organism play a major role 
in the formation of this matrix, but the long-term influence of 
physical forces plays a prominent role in the phenotype of bone 
structure [6,7]. In the main group of patients, such a mechanical 
factor was the action of an oral habit that affected the phenotype, 
namely the maxillofacial area with the subsequent development 
of acquired deformities. The results of 3D cephalometry confirm 
this theory by the presence of bone deformity and thinning of 
the muscles from the side of the traumatic factor and causes 
compensatory muscle hypertrophy on the opposite side. After 
12 months, we observe active growth in the areas where the 
oral habit was present. The results of our study are confirmed 
by the results of other authors, who emphasize that physical 
forces play an important role in modulating cell function and 
shaping tissue structure and, as a result, start the process of 
mechanotransduction. Cells convert physically induced signals 
into biochemical reactions, are critical for mediating adaptation 
to mechanical stress in connective tissues [6,7,11,12]. In this 
way, body tissues adapt to the effects of physical factors, 
triggering all the processes of adaptation of bone to the 
traumatic factor, namely the mechanisms of bone transduction. 
The bone is "tuned" to the exact frequency of skeletal muscle 
activity on the part of the factor. If the muscle develops, then 
the bone "does not see" the need. Everything in the human body 
is interconnected, but it is not always possible to convey this 
information to the patient. The results of our research showed 
that the elimination of the action of the traumatic factor at the 
age of 12-15 allows us to see changes in the muscle and bone 
apparatus of the child.

Scientists indicate that only under the condition of 
understanding and step-by-step elimination of all links of the 
etiological chain in the developed disease, it is possible to 
eliminate the pathological condition, achieve stabilization and 
prevent relapse [4,18]. In modern orthodontic practice, various 
devices for myocorrection are known. Such devices are widely 
used to combat bad habits, to normalize the position of the 
tongue and disorders of the muscular system in the head and 
neck area [4,18]. The results of our research show that at the 
age of patients 12-15 years old, the doctor, under the condition 
of close cooperation with the patient and parents, can influence 
the elimination of bad habits and help body tissues to start active 
growth with the help of myogymnastics on myofunctional 
devices. Scientists emphasize that any acquired deformity in 
the maxillofacial region or changes in craniofacial growth can 
be prevented if the etiological factors are eliminated in time 
before the etiopathogenetic chain is started [1,4], and complex 
treatment should help the patient consciously eliminate the oral 
habit and to normalize the state of the maxillofacial system, 
quality of life [2,12].
Conclusion.

1. Oral habits are one of the etiological factors in the 
development of a pathological bite, and only with its conscious 
elimination by the patient can the desired therapeutic effect be 
achieved. Oral habits are directly proportional to stress factors, 
which, according to the results of the survey, are present in 
96.6% of examined patients.

2. The results of clinical and X-ray examination, analysis 
of cephalometric indicators and data on the thickness of 
the masticatory muscles confirm the relationship between a 
chronic oral habit and the development of the bone and muscle 
apparatus. The obtained results indicate the ability of bone 
tissue to change its thickness and contours after eliminating a 
bad habit and confirm the presence of a functional matrix of 
bone structure development.

3. Cephalometric analysis should be included in the mandatory 
methods of diagnosis of acquired deformities of the maxillofacial 
area before and at the stages of complex treatment for clear 
differentiation between congenital and acquired deformities, 
visualization of the dynamics of orthodontic treatment.
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