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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
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Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 Ta 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.
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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, underlic 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
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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 (p<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 (p<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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Table 1. Parameters of linear cephalometric parameters in the control group and patients aged 12 to 15 years with acquired lower and upper

micrognathia.
Ne Measured Indicator Patholog?f under st.udy . .
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
. 30.91+0.956 33.15+0.994 33.43+0.928
2. Mart.63 Biom G2 >0.05 P=0.05
3 The distance between greater palatine |32.69+0.646 31.38+0.669 31.49+0.604
’ foramen p>0.05 P>0.05
42.02+0.867 46.91+0.884 47.41+0.765
4. (ns) or VPOK — (pns) P<0.001 P>0.05
5 The position of the upper jaw in the Y=42.12+1.381 Y=42.15+0.464 Y=42.30+0.414
’ skull from the point «0». p>0.05 p>0.05
6 The position of the upper jaw in the Y=51.28+1.808 Y=53.46+1.18 Y=53.30+1.088
’ skull from the point «S» p>0.05 p>0.05
Y=9.14+0. Y=12.07+0.64 =
7. The position of the point «0» P<(?.02 37 p>0.0507 0.643 Y=11.84+0.696
20.79+1.289 20.21£1.21 19.86+1.021
8 PNS = ppw p>0.05 p>0.05
37.95+0.988 39.50+1.037 39.18+0.969
. Ba-P
? a—PNS p>0.05 p>0.05
10 1 10.44+1.514 11.80+0.869 11.86+0.860
’ p>0.05 p>0.05
T P 17.22+1.694 14.86+1.01 14.67+0.989
’ p>0.05 p>0.05
1 3 19.55+1.656 19.03+1.468 19.12+1.380
’ p>0.05 p>0.05
13 ™ 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
49.044+2.104 46.76+1.190 47.01+1.307
15. N - SpP (Mx — PI) 55005 55005
49.57+0.948 51.07+0.959 51.39+0.911
16. Mart.
6 art.60 p>0.05 p>0.05
58.28+1.211 61.45+1.121 60.55+1.405
17. Mart.61 >0.05 >0.05
. , 46.86+1.135 43.31+1.856 43.51+£1.994
18. Mart.55.Biom NH’. >0.05 p>0.05
. 20.37+0.809 21.98+0.45 21.95+0.397
19. Mart.54.Biom NB. 55005 55005
. 95.90+1.898 94.72+0.88 94.80+0.916
20. Mart.43(1) Biom IOW. >0.05 >0.05
21 Height of Nasion (N) above the line 18.74+0.625 20.24+0.531 20.38+0.594
’ connecting the points fmol and fmor | p>0.05 p>0.05
+ +
. 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 492 Biom DC. 19.74+0.788 20.48+0.498 19.81+0.749
p>0.05 p>0.05
. 39.98+2.432 38.77+0.537 38.31+0.628
24. Th h of th
e depth of the orbita p>0.05 >0.05
25 Determination of the symmetry of the |9.69+0.538 10.48+0.288 10.45+0.363
’ medial edge of the orbita p>0.05 p>0.05
.68%0. . .
2%. Mart 52 Biom.O2L. 31.68+0.949 30.07+0.422 31.39+0.855
p>0.05 p>0.05
© GMN 127



27. Mart.46.Biom GB. 82.06+2.534
p>0.05
85.38+1.547

28. Mart.40 >0.05

29. Mart.48. Biom.G’H 32'5'221'499

30, Mart.5 97.30+1.70
p>0.05

Mart.68.Biom 68.42+0.902

31.

Cpl. p>0.05
. . 85.32+1.147
32. Biom. pg go straight length from angles >0.05
33 The length of the body of the lower jaw | 72.07+0.928
' (teleradiology graphic) p>0.05
34 Mart.70.Biom. 56.01+2.699
’ Rl p>0.05

35 Dis.tanc.e from distal. point fragment to Jaw branch available

projection of the articular fossa

36 The height of the branches of lower jaw 50.97+1.832

’ MT?2 (teleradiography) p>0.05

37. Total mandibular length 116.50+2.106
p>0.05

33, Distan.ce from Pg to the projection of Jaw branch available

the articular fossa
PNS — ppw 20.84+1.075
39. (teleradiography)
p>0.05
40 Ba—PNS 35.75+0.976
’ (teleradiography) p>0.05

41 T1 9.94+1.227
’ (teleradiography) p>0.05

4 P2 17.17+1.766
’ (teleradiography) p>0.05

43 P3 17.60+1.389
' (teleradiography) p>0.05

44 T2 17.34+0.697
) (teleradiography) p>0.05

45 v 42.15+1.179
’ (teleradiography) p>0.05

46 N — SpP (Mx —PIl) 49.68+2.226
' (teleradiography) p>0.05

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

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
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85.18+1.546 85.24+1.664
p>0.05

87.94+1.514 88.29+1.511
p>0.05

66.14+1.22 65.77+1.437
p>0.05

99.24+1.287 99.63+1.011
p>0.05

63.21+1.186 67.94+1.089
P<0.01

76.43+2.789 85.88+0.975
P<0.002

66.22+1.021 70.14+0.787
P<0.003

48.15+2.151 56.31+£2.457
P<0.04

Jaw branch present Jaw branch present

49.92+0.90 51.187+1.614
p>0.05

108.23+2.444 117.23+2.160
P<0.004

Jaw branch present Jaw branch present

20.75+0.978 20,6820 892
p>0.05
38.22+1.135 38.10+1.106
p>0.05
11.24+0.718 11.41£0.670
p>0.05
15.50+0.893 15.69+1.055
p>0.05
19.14+1.128 18.84+1.025
p>0.05
19.08+1.308 18.83+1.182
p>0.05
41.03+£0.935 41.09+0.913
p>0.05
48.12+1.060 48.14+1.138
p>0.05

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 48.154£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 76.434+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,
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Table 2. Angular cephalometric parameters in the control group and patients aged 12 to 15 years with acquired lower and upper micrognathia.

. Pathology under study
Ne Measured Indicator Acquired upper micrognathia Acquired lower micrognathia Norm
1 2 3 4 5
79.69+1.123 82.46+0.539 82.68+0.568
1. Angle F or front angle P<0.01 >0.05
2. The position (.)f the plane of the Within the axial base plane Within the axial base plane Within the axial base plane
Frankfurt horizontal
3. Position of the plane of the base Within the axial base plane 3 190.436 Within the axial base plane
of the upper jaw
o ; n
4. .Posmon of the mandibular plane Within the axial base plane 7.75+1.362 Within the axial base plane
in the transverse plane
5. Z)hgoggflzon of the sagittal plane Within the sagittal base plane Within the sagittal base plane Within the sagittal base plane
6. The p0s1t'10n of the sagittal plane Within the sagittal base plane 3.67+0.699 Within the sagittal base plane
to the point Me
7. PA(I)\?ISUOH of the plane Zml, Zmr, Within the axial base plane 3.46+1.00 Within the axial base plane
The degree ofmcl‘matlon of the; 3.44+0.412 3.10+0.991 29141248
8. base of the upper jaw (Mx-Pl) in ~0.05 ~0.05
the sagittal plane p=. P~y
136.1+£1.186 132.84+0.849 132.59+0.844
9. Mart.77 P<0.02 p>0.05
10 Position of the plane of the 77.42+0.928 78.37+0.787 78.71+0.847
’ entrance to the orbita p>0.05 p>0.05
1 Position of the lateral wall of the 38.54+0.80 37.39+0.842 37.76+0.979
' orbita p>0.05 p>0.05
12 Position of the medial wall of 14.94+0.779 13.65+0.695 13.65+0.628
' the orbita p>0.05 p>0.05
13 Zico-maxillary anele 119.23+£1.037 113.2241.023 113.51£0.939
' g ry a8 P<0.0005 p>0.05
14 Zico-maxillary anele 63.30+0.501 59.25+0.778 59.65+0.736
' 8 £y ang P<0.0006 p>0.05
58.64+0.824 60.31+0.742 60.50+0.612
15. Angle N
3 ngle p>0.05 p>0.05
76.59+0.629 78.85+0.827 79.00+0.970
16. Angle A
nge p<0.05 p>0.05
J16£1. .83+0.
17, Angle B 44.76+1.148 40.8340.751 42.544+0.774
p>0.05 p>0.05

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

© GMN

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 P., 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.

Figure 2. Patient P., 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
(vellow color) and after 12 months (red color).

Figure 3. Comparative analysis of computer skull transversal and
sagittal reconstruction that was done before treatment (vellow color)
and after 12 months (red color).

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.
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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 (Australia) ta 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
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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.

© GMN

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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