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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
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
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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VALIDATION OF THE DIAGNOSTIC AND TREATMENT COMPLEX FOR PATIENTS
WITH ORTHOGNATHIC DEFORMITIES AND PHONETIC DISORDERS

Flis P., Yakovenko L., Filonenko V., Melnyk A.

0.0. Bogomolets National Medical University, Kiev, Ukraine

Recently, there has been a tendency for the growth of dento-
gnathic deformities of various origins, accompanied by phonetic
abnormalities [1-4]. They can be caused by the disturbance of
the dentognathic relationship, changes in the functional activity
of the dentofacial muscles, the state of the articulation apparatus,
ENT diseases, etc. [5-9].

These factors are in a cause-effect relation and require a si-
multaneous systematic multidimensional approach to the diag-
nosis and treatment of patients with dentognathic deformities
and phonetic disorders [1-3,10-12].

To date, for this category of patients, various methods of
orthodontic treatment of dentognathic deformities are used in
combination with myogymnastics, teiping, as well as certain
types of correctional speech therapy [1,2,13,14]. In this sense,
it is of particular importance to determine the sequence, staging,
volume, and duration of diagnostic and therapeutic measures to
obtain the most effective end result.

The use of well-known methods of orthodontic treatment
without directed speech therapy correction reduces the effective-
ness of rehabilitation of patients with dentognathic deformities,
which are accompanied by phonetic disorders. Attempts to nor-
malize the dental occlusion without speech therapy and func-
tional muscle restructuring complicate orthodontic treatment
and make it impossible to achieve a stable result [6].

Given the above, there is a need for an in-depth study of the
relationship between speech impairment disorders of speech
function and deformities of the dentognathic apparatus, devel-
opment of modern preventive, diagnostic and therapeutic mea-
sures based on a multidisciplinary approach to overcoming the
problems identified.

Aim — to increase the effectiveness of orthodontic treatment of
dentognathic deformities, accompanied by phonetic disorders,
by developing and justifying a set of diagnostic and therapeutic
measures based on a multidisciplinary approach.

Material and methods. The influence of the state of ENT or-
gans on the formation of dentognathic deformities and phonetic
disturbances is studied in 155 children who underwent rhinos-
copy, pharyngoscopy, cone-beam computed tomography.

A clinical dental examination is performed in 82 patients aged
6-12 years with dentognathic deformities and phonetic disorders
according to the conventional scheme with the use of objective and
additional research methods. Thirty-eight patients were admitted
for orthodontic treatment with distal deep, 16 — with distal, 18 —
with open, 10 — with mesial bite (n = 82) with the use of remov-
able (Schwarz', Andresen-Haupl's, Bruckl's-Reeykhenbakh, Flis
P.- Filonenko V.) and non-removable (Marco Rossa) orthodontic
appliances [15-17] for 10-12 months following retention period.

Efficiency of orthodontic treatment was estimated based on
the results of anthropometric measurements using 3Shape View-
er software on scanned models of upper and lower jaws in 82 pa-
tients with determination of the length of the anterior segment of
the tooth rows by M. Mirgazizov’s method (n=328), transversal
sizes of the tooth rows by Moorrees method before treatment in
all 82 patients (n=164), after - in 71 (n=142), as 11 patients lost
their temporary canine teeth as a result of physiological change
of teeth.
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A cephalometric study was conducted for 45 patients (n=90)
by A. Schwarz method using the RadiocefStudio2 computer
program with superimposition of cephalometric images accord-
ing to the structural landmarks of the supraorbital plane CI-RO
and Ce.

The volume of the upper respiratory tract (n=60) and topo-
graphic indices of the tongue (n=30) was determined using cone-
beam computed tomography of the skulls of 30 children with
dentognathic deformities. The obtained data were processed in
the SIMPlant graphic dental program (Materialize Software,
Belgium) with the construction of multiplanar, panoramic and
3D reconstructions. Cone-beam computed tomography was also
used to determine the topographic parameters of the tongue in
10 children without orthodontic pathology, but with diseases of
the ENT organs.

The functional state of the anterior surface of the m. masseter,
front bundles of the m. temporalis, m. sternocleidomastoideus,
anterior belly m. digastricus, m. orbicularis oris in 44 patients
with dentognathic deformities and phonetic disorders (n = 440)
was determined by the method of total (surface) electromyog-
raphy using an eight-channel electromyograph “BioEMG I11”
company “BioResearch Inc.” (USA). The state of physiologi-
cal rest, volitional contraction and swallowing were subject to
analysis.

Diagnosis of the phonological side of speech was carried out
in 155 patients without phonetic disorders (73 people) and with
deformities of the dentognathic apparatus (82 people). The indi-
cators of sound pronunciation, the ratio of the most frequently
detected distortions of sounds, the average number of violations
of sound pronunciation per child in the age groups of 6-8 and
9-12 years are determined.

Individual corrective speech therapy work has been carried
out to overcome the defects of the phonological side of speech,
children without orthodontic pathology have been assigned 10
sessions of speech therapy three times a week, with deformities
of the dentognathic apparatus and speech disorders - 2-3 courses
of 10 sessions with breaks for 1-2 months.

In 12 children without orthodontic pathology, in addition to
speech therapy, Dr. Hinz’s MUPPY-P vestibular plates with
beads were used, in 8 children — removable devices with beads,
in 9 children — fixed Bluegrass appliances, in 6 children — the
proposed fixed device for elimination and prevention of harmful
language habits and training of muscle structures of the articula-
tion apparatus [18,19].

Mathematical and statistical research. Statistical processing
of the obtained results was carried out with the help of the math-
ematical program of medical and biological statistics STATIS-
TINA 6.0. Statistica. The calculated parameters and correlation
coefficients had equal reliability within the limits allowed for the
processing of medical researches (<0, 05).

Results and their discussion. Among 82 children with defor-
mities of the dentognathic apparatus, which are accompanied by
phonetic disorders, hypertrophy of the nasopharyngeal tonsils
(adenoid vegetation) of the first degree was diagnosed in 51.2%
(n=42), II degree — in 30.5% (n = 25), III degree — in 18.3%
(n=15). That is, in all examined patients with dentognathic de-
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formities, hypertrophy of the nasopharyngeal tonsils was ob-
served. Among 73 children without orthodontic pathology, but
with speech pathology, adenoid growths of the first degree were
detected in 43.8% (n = 32), II degree — in 20.5% (n = 15), and
III degree — in 2.7% (n = 2). An increase in the size of nasopha-
ryngeal tonsils in 32.9% (n = 24) without orthodontic pathology
was not detected.

Adenoid growths of I degree in children with existing orth-
odontic pathology are observed 1.2 times more often than in
children without orthodontic pathology, II degree — 1.5 times,
III degree — 6.8 times. No children without an imbalance of the
size of the nasopharyngeal tonsils were observed among persons
with dentognathic deformities.

When conducting pharyngoscopy with determination of the
size and condition of the tonsils in 82 children with dentognathic
deformities, accompanied by phonetic disorder, I degree hyper-
trophy was found in 42.7% (n=35), Il degree — in 32.9% (n=27),
IIT degree — in 24.4% (n=20). A various degree of hypertrophy
of the tonsils was recorded in all examined patients with den-
tognathic deformities. Among 73 children without orthodontic
pathology with speech pathology, an increase in palatine tonsils
of the first degree was detected in 38.4% (n=28), II degree — in
16.4% (n=12), and III degree — in 6.8% (n=5). Violation of the
size of the tonsils in 38.4% of children (n=28) without orthodon-
tic pathology was not detected.

Analysis of the state of palatine tonsils indicates that hyper-
trophy of the first degree in children with orthodontic pathology
is 1.1 times more frequent than in children without it, II degree
— 2 times, I1I degree — 3.6 times, respectively. The obtained data
showed the presence of the relationship between dentognathic
deformities and inflammatory diseases of ENT organs, which
is an additional factor in changes in the volume of the upper
respiratory tract, which in turn affects the location of articulation
zones, speech breathing and contributes to the development of
sound pronunciation disturbances.

A certain pathological “chain” of cause-effect relationships of
dentognathic deformities with phonetic disorders and diseases
of the ENT organs became the basis for a multidisciplinary ap-
proach to solving the problems identified. A complex of diag-
nostic and treatment measures for patients with denthognathic
deformities accompanied by phonetic disorders, consisting of
motivational, diagnostic and treatment blocks, has been devel-
oped and introduced into practice [20].

The motivational block is aimed at the perception of the posi-
tive result of orthodontic treatment and speech therapy by the
child and his parents; creation of the atmosphere of emotional
comfort between the patient, orthodontist, speech therapist, oto-
laryngologist, children’s therapist and dentist surgeon; formation
of the child’s personalized treatment and correctional training.

Diagnostic activities included surveys to determine the extent
of treatment interventions and to assess their effectiveness. If the
parents and the child turn to an orthodontist, clinical examina-
tions, anthropometric measurements of scanned models of the
upper and lower jaws, electromyography, orthopantomography,
cephalometry, and photometry have been carried out, and com-
plaints about ENT and sound disorders have been collected, fol-
lowed by a consultation with an otolaryngologist and a speech
therapist; a consultation with a pediatric dentist to determine the
hygienic state of the oral cavity, the intensity of dental caries,
the presence of inflammatory processes of periodontal tissue
and oral mucous membranes; a consultation with a pediatric
surgeon dentist to identify congenital defects in the frenulum
of the lips, tongue, etc. The otolaryngologist collected anamne-
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sis, an examination of nasopharyngeal and palatine tonsils using
rhinoscopy and pharyngoscopy. Cone-beam computed tomog-
raphy with multiplanar, panoramic and 3D reconstructions was
performed according to the orthodontist’s recommendation. The
speech therapist determined the state of formation of the pho-
netic side of speech with the help of neuropsychological and
speech therapy tests, reviewed the components of the articula-
tion apparatus (tongue, lips, soft sky, bite), screening of pre- and
postnatal factors of somatic health affecting the development of
speech disorders.

The treatment unit included orthodontic treatment using re-
movable and non-removable orthodontic apparatus, depending
on the type of deformity, the age of the patient, the degree of for-
mation of the dentognathic apparatus, etiology; phonetic correc-
tion with general obligatory (orofacial gymnastics, formation of
speech breathing) and correctional directed (setting automation
and differentiation of sounds) tasks; otolaryngological conser-
vative and / or surgical treatment of adenoiditis and tonsillitis;
control of the level of oral hygiene, therapeutic treatment of dis-
eases of hard tooth tissues, inflammatory processes of periodon-
tal tissues and oral mucosa; elimination of congenital defects
of the frenulum of the lips, tongue, etc. This contributed to the
implementation of a comprehensive multi-vector treatment of
dentognathic deformities, accompanied by phonetic disorders.

After orthodontic treatment, anthropometric measurements of
scanned jaw models using the M. Mirgazizov method (Fig. 1 a,
b) and Moorrees method (Fig. 2 a, b) showed a change in the
size of the dental row. The statistically significant reduction of
the length of the frontal part of the upper tooth row was noted
when treating patients with distal bite by 2.51+1.39 mm, distal
deep bite — by 1.06£1.05 mm, and at mesial bite — the reduction
of the lower one by 1.72+1.79 mm and the increase of the upper
tooth row by 3.43+1.36 mm; enlargement in the area of canines
on the upper jaw of patients with distal bite by 3.32+1.03 mm
and distal deep bite — by 2.59+1.04 mm in comparison with the
initial clinical picture.

3shape®™

b)
Fig. 1 Anthropometric measurements using the M. Mirgazizov
method on scanned models of the upper jaw of patient L. at the
beginning of treatment (a) and at the end of treatment (b)
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Fig. 2 Anthropometric measurements using the Moorrees method on scanned models of the upper jaw of patient L.

a)

at the beginning of treatment (a) and at the end of treatment (b)

b)

Fig. 3. Patient B. cephalogram with open bite before (a) and after (b) treatment

Analysis of cephalograms using the A. Schwarz method con-
firms positive changes at the end of orthodontic treatment. The
most informative improvements in the placement of the apical
base of the lower jaw in relation to the base of the skull in the
sagittal direction in the treatment of distal and distal deep bites,
the vertical position of the jaw in the treatment of open bite.

The most informative improvements in the placement of the
apical base of the lower jaw relative to the base of the skull in
the sagittal direction (angle SeNB), by almost 5°, were found
in the treatment of distal and distal deep bites. While treating
an open bite, the vertical relative position of the jaws (angle B)
changed by almost 9°. The inclination of the axes of the teeth
(angle 1SpP, angle 1MP) relative to the planes of the base of the
jaw improved (Fig. 3 a, b, 4).

Fig. 4 Superimposition of patient B. cephalogram with open
bite before and after treatment

By means of cone-beam computed tomography it is objective-
ly proved the increase of the upper respiratory tract volume by
53.80+4.21% in patients with 11.82+2.06 ml up to 18.01£3.84 ml
after enlargement of the upper jaw at the dentoalveolar level, which
leads to a change in the position of the tongue with its dislocation to
the hard palate, thus improving the results of orthodontic treatment
and creating optimal conditions for effective correction of sound
pronunciation (Fig. 5a,b,c, 6a,b, 7 a, b, 8 a, b).
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Fig. 5 Coronary section of a cone-beam computed tomogram
of patient C. airways, before (a) and after treatment (b), overlay
of the airway profile before and after treatment (c)
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b)

Fig. 6 Axial and frontal sections of cone-beam computed to-
mography of the respiratory tract of patient C. before (a) and
after treatment (b)

Fig. 7 3D reconstruction of the upper respiratory tract and
superposition of patient C. volumes (prior to treatment — volume
reconstruction in red, after completion of treatment — blue, side
view (a), front view (b))

a) b)

Fig. 8 3D reconstruction of the upper respiratory tract and
superposition of patient P. volumes (before treatment, volume
reconstruction in red, after treatment, yellow, side view (a), front
view (b))

The determination of the volume of the respiratory tract is
a clear criterion for evaluating the effectiveness of orthodontic
treatment and creating conditions for speech therapy correction.

Changes in the indicators of the biopotentials of the muscular
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structures of the articulatory apparatus depending on the forms
of dentognathic deformities, accompanied by phonetic distur-
bances, confirm their correlation. The given results of electro-
myographic analysis of the condition of the surface parts of the
m. masseter, front bundles of the m. temporalis, m. sternoclei-
domastoideus, anterior belly of the m. digastricus, and m. orbi-
cularis oris before orthodontic treatment indicate the group of
muscles with the greatest dysfunction in accordance with the
established orthodontic pathology and direct the work of the
orthodontist and speech therapist to restore the neuromuscular
balance of this particular group.

Patients with mesial bite before orthodontic treatment at rest
registered an increase in the bioelectric activity of the front
bundles m. temporalis (7.81+2.07 mV) and the m. masseter
(2.29+1.03 mV) and a significant decrease in the contractile ac-
tivity of the latter at will compression (19.94+7.37 mV); with
open — the amplitude of biopotentials of the upper part of m.
orbicularis oris was reduced at rest (3.21£1.07 mV) and at will
compression (9.25+2.38 mV), the increase of bioelectric activ-
ity of the front bundles of the m. temporalis, at rest (4.62+1.13
mV); in distal deep and distal, the amplitude of biocapacities of
the upper part of m. orbicularis oris in a resting state is the high-
est (5.24+1.17 mV and 5.04+2.01 mV, respectively).

After the orthodontic treatment, along with the speech therapy
correction, changes in the electromyogram parameters were es-
tablished, which showed an improvement in the functional state
of the muscles and the effectiveness of the treatment by an aver-
age of 2.5 times. In patients with a mesial bite in a resting state, a
decrease in the bioelectric activity of the front bundles of the m.
temporalis (2.11+0.97 mV) and of the m. masseter (1.32+0.78
mV), an increase in their contractile activity during volitional
compression was recorded (44,48+6.33 mV); open — an increase
in the amplitude of the biopotentials of the upper part of m. or-
bicularis oris with volitional compression (12.84+3.51 mV), a
decrease in the bioelectric activity of the front bundles of the m.
temporalis at rest (0.87+0.22 mV) in the distal deep and distal
— a decrease in the amplitude of the biopotentials of the upper
part of m. orbicularis oris at rest (3.22+1.37 mV and 2.76+1.02
mV, respectively).

The topographic indices of the tongue as a powerful muscle
factor of influence on the development of the dentognathic ap-
paratus and sound pronunciation in children are determined.
Analyzing cone-beam computed tomograms it was found that
an increase in its size leads to changes in the anatomical and
topographic relationship with surrounding tissues. The ratio of
the thickness of the front, middle and back third of the tongue
in children aged 8-12 years is 1:1.7:1.8, respectively. A change
in any parameter can directly or indirectly affect an increase in
its asymmetry, which is one of the reasons for the formation of
dentognathic deformities. The asymmetry of the left and right
halves of the tongue was within 5% in children without orth-
odontic pathology and 15% in children with intermaxillary in-
terrelation disorders.

Diagnostic screening of sound pronunciation disorders was
carried out and their dependence on dentognathic deformitis was
established. The average number of violations of the pronuncia-
tion of whistling sounds per child is greatest with a mesial bite
at the age of 6-8 years — 2.4 and with an open bite at the age of
9-12 years — 2.0 and sonant in distal deep at the age of 6-8 years
— 1.7, at the age of 9-12 years — 1.1. The ratio of sound pronun-
ciation disorder of sonant to whistling at the mesial bite at the
age of 6-8 years is 6.0, at the open bite — 4.7, at the age of 9-12
years, respectively, 4.5 and 3.0. The lowest average number of
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disorders of hissing at the age of 6-8 years — 0.4, at the age of
9-12 years — 0.6 per child at all bite pathologies is determined. A
step-by-step work was carried out to overcome phonetic speech
disorders, which contributed to the normalization of the sound
pronunciation of whistling, sonant and hissing sounds in various
types of dentognathic deformities.

The expediency and effectiveness of the proposed fixed device
(Fig. 9), which helps to train the muscle structures of the articu-
lation apparatus in combination with speech therapy correction,
to improve the kinetic and kinesthetic praxis in the temporary
and first period of the mixed occlusion, has been proved [19].
This is due to a decrease in the size of the device structure, an
increase in articulation zones, and facilitation of hygienic care.

¢ i D

Fig. 9 Device for elimination and prevention of harmful oral
habits

The device consists of a bracket on which a functionally ac-
tive bead-shaped element is attached in the middle part of the
device; the bracket is soldered to two thin-walled cast perforated
crowns intended for fixation on temporary canines. The techni-
cal result is as follows: the fixation on the temporary canines
makes the device compact by reducing the size of the construc-
tion, which in turn facilitates hygienic care and improves oral
hygiene; the compactness increases the articulation zones of
the tongue, which in turn has a positive effect on the quality of
speech therapy treatment. The use of a functionally active bead-
shaped element makes it possible to control the usual palatial
position of the tongue, to activate the work of the tongue root, as
the child unwittingly rolls it in the palate, stimulating the tongue
muscles.

Evaluation of the effectiveness of the diagnostic and treat-
ment complex of measures proposed for the patient with dento-
gnathic deformities accompanied by phonetic disorders, based
on the multidisciplinary approach, showed the need to deter-
mine the condition of the nasopharyngeal and palatine tonsils
and proved the effectiveness of orthodontic treatment along with
speech therapy correction accompanied by a pediatric therapist
and surgeon. There was an improvement in electromyography,
anthropometric measurements of scanned jaw models, cepha-
lometry in 86.6% of patients; analysis of cone-beam computed
tomography data confirmed a significant increase in the volume
of the upper respiratory tract by 53.8+4.2% in patients after the
orthodontic treatment, which in turn contributed to corrective
speech therapy.

Conclusions. The etiopathogenetic relationship of otolaryn-
gological diseases of an inflammatory nature with dentognathic
deformities was determined. In children with orthodontic pa-
thology, hypertrophy of the tonsils of the third degree was
more often manifested (6.8 times nasopharyngeal and 3.6 times
palatine) than in children without dentognathic deformities. The
obtained data showed the presence of a relationship between
dentognathic deformities and inflammatory diseases of the ENT
organs, which are factors leading to a decrease in the volume of
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the upper respiratory tract to 11.82+2.06 ml, changes in articu-
lation zones, speech breathing and affect the pronunciation of
the sound. They are the basis for the prescription of otolaryngo-
logical conservative and/or surgical treatment of hypertrophied
nasopharyngeal and palatine tonsils.

The qualitative and quantitative dependence of sound dete-
rioration on the type of dentognathic deformities is established.
After individually directed speech therapy correction with the
use of orofacial gymnastics the indicators of sound pronuncia-
tion of whistling and sonorous sounds approached the norm. In
combination with speech therapy correction for improvement of
kinetic and kinesthetic praxis the fixed device which promotes
the training of muscular structures of the articulation apparatus
is offered. The expediency of its use in the temporary and first
period of the mixed occlusion is confirmed.

The proposed complex of diagnostic and treatment measures
made it possible to increase the efficiency of orthodontic treat-
ment of children with dentognathic deformities with distur-
bances of sound pronunciation depending on the type of bite
by means of a multidisciplinary approach involving an otolar-
yngologist, speech therapist, children’s therapist and surgeon,
which was confirmed in 86.6% of patients by the improvement
of electromyography, anthropometric measurements of scanned
models of jaws, cephalometry; the analysis of cone-beam com-
puted tomography data showed a significant increase in the up-
per respiratory tract volume by 53.8+4.2%.
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SUMMARY

VALIDATION OF THE DIAGNOSTIC AND TREAT-
MENT COMPLEX FOR PATIENTS WITH ORTHOGNA-
THIC DEFORMITIES AND PHONETIC DISORDERS

Flis P., Yakovenko L., Filonenko V., Melnyk A.
0.0. Bogomolets National Medical University, Kiev, Ukraine

Recently, there has been a tendency for the growth of dento-
gnathic deformities of various origins, accompanied by phonetic
abnormalities.

Aim — to increase the effectiveness of orthodontic treatment of
dentognathic deformities, accompanied by phonetic disorders,
by developing and justifying a set of diagnostic and therapeutic
measures based on a multidisciplinary approach.

The influence of the state of ENT organs on the formation of
dentognathic deformities and phonetic disturbances is studied
in 155 children. A clinical dental examination and orthodontic
treatment is performed in 82 patients aged 6-12 years. Individual
corrective speech therapy work has been carried out to over-
come the defects of the phonological side of speech.

A certain pathological “chain” of cause-effect relationships of

© GMN

dentognathic deformities with phonetic disorders and diseases
of the ENT organs became the basis for a multidisciplinary ap-
proach to solving the problems identified. The qualitative and
quantitative dependence of sound deterioration on the type of
orthognathic deformities is established. A complex of diagnos-
tic and therapeutic measures for patients with dental deformities
accompanied by phonetic disorders, consisting of motivational,
diagnostic and therapeutic blocks, has been developed and intro-
duced into practice.

The proposed complex of diagnostic and treatment measures
made it possible to increase the efficiency of orthodontic treat-
ment of children with dentognathic deformities with distur-
bances of sound pronunciation depending on the type of bite
by means of a multidisciplinary approach involving an otolar-
yngologist, speech therapist, children’s therapist and surgeon,
which was confirmed in 86.6% of patients by the improvement
of electromyography, anthropometric measurements of scanned
models of jaws, cephalometry; the analysis of cone-beam com-
puted tomography data showed a significant increase in the up-
per respiratory tract volume by 53.8+4.2%.

Keywords: children, dentognathic deformities, phonetic dis-
orders, diagnosis, treatment, multidisciplinary approach.

PE3IOME

OBOCHOBAHHUE KOMILIEKCA JUAT'HOCTHYE-
CKHMX M JEYEBHBIX MEPOITPUSITHI JJIST MALIH-
EHTOB C 3YBOYE/IIOCTHBIMHU JE®OPMALUAMU
N ®OHETUYECKUMU HAPYIIEHUAMU

Dunc I1.C., SIxoenko JI.H., ®unonenko B.B.,
MeabsHuk A.A.

Hayuonanohotii meduyunckuii ynugepcumem um. A.A. Boeo-
monvya, Kues, Yepauna

B nocriennee Bpemst HabIroaeTCsl TEHICHIMS pocTta 3yboue-
JIFOCTHBIX Ae(opManuii pa3InaHOrO MPOUCXOXKICHHUS, COIIPOBO-
JKJTAFOIIHUXCS (POHETHUECKUMH HAPYIICHUSIMH.

Lens rccnenoBanyst - MoBhIIIeHHE 3P HEKTUBHOCTH OPTOIOH-
TUYECKOTO JICUCHHS 3yOOYEIIOCTHBIX Je(hOopMaIlHii, COMPOBO-
JKJTAFOIIHXCST (POHETHUECKUMHE HAapyIIEHHSIMH, ITyTeM pa3pador-
KN ¥ 000CHOBaHHSI KOMIUIEKCA JMATHOCTHYECKUX U JIEUeOHBIX
MEpONPHATHH Ha OCHOBAHMM MYJIBTHJIVCIUIUIMHAPHOTO ITOJ-
Xo0z1a.

Bnusiaue cocrosiaus JIOP-opranos Ha hopmupoBanue 3y060-
YEJIOCTHBIX Jedopmannii 1 (pOHETHUECKUX HApYILICHUH n3yde-
HO y 155 nmereii. KiimHnueckoe cromaronormdeckoe o0cieno-
BaHUE ¥ OPTOIOHTHYECKOE JICUCHHUE TIPOBEICHO 82 ManueHTam
B Bo3pacte 6-12 sier. BoimonHeHa uHAMBUyallbHAsE KOPPEKTU-
pyromias JIoroneandeckas pabora 1o NpeomoIeHHo 1e(eKToB
(hoHOIOrMYECKOI YacTH peyn.

[peuoKeHHBI KOMITIEKC JIHAarHOCTHYECKUX M JICYeOHBIX
MEPOIPHATHH MO3BOIMI TTOBBICUTE d(PPEKTHBHOCTH OPTOJOH-
THUYECKOTO JICUCHHMs JeTel ¢ nedopManusiMu 3y004entoCTHOTO
anrmapara ¥ HapylICHHSIMHU PEYH, B 3aBHCUMOCTH OT THIIA MPHU-
Kyca C MOMOIIBI0 MEXIUCIHUIUIMHAPHOTO ITOJX0/a C Y9acTHEM
OTOJIAPMHT0JIOTa, JIOTOIE/a, IETCKOTO TepaneBTa ¥ XUpypra, 4to
MOTBEPIKJICHO YITyUIICHUEM [T0Ka3aTeliel aIeKTpoMuorpaduu,
AQHTPOIIOMETPUYECKUX H3MEPEHHH CKAaHMPOBAHHBIX MOJeNeH
4enmocTel, nedanomerpun y 86,6% MaueHTOB; aHAIN3 TAHHBIX
KOHYCHO-JIy4eBOH KOMITBIOTEPHOH TOMOTpa MoKa3al yBeJ-
YeHHE 00beMa BEPXHHX JIBIXaTCIbHBIX IMyTel Ha 53,84+4,2%.
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EVALUATION OF GENE POLYMORPHISM OF IL-18 AND IL-10
IN CHILDREN WITH NEPHROTIC SYNDROME

Dudnyk V., Zvenigorodska G., Zborovska O., Vyzhga 1., Moskaliuk O.

National Pirogov Memorial Medical University, Vinnytsia, Ukraine

Estimating the prevalence of chronic kidney disease (CKD)
in children and investigating markers of the prognosis and pro-
gression are the priority for public health. Approximately 9 in
every 1 million children in the developed world require renal
replacement therapy treating end-stage renal disease of CKD.
The prevalence of CKD and end-stage renal disease is growing
worldwide [5,13]. Taking into account the considerable preva-
lence and progression of CKD in children, findings effective
methods of the prevention of this disease is important goal of all
pediatric nephrologists. The issue of early onset of prophylaxis,
the individual factors of progression of CKD not completely un-
derstood [15].

Traditional risk factors of the progression of CKD are arte-
rial hypertension, persistent proteinuria, anemia, congenital
anomalies, progressive course of the disease and resistance to
pathogenetic treatment, hereditary history, and acute renal fail-
ure [4]. Nephrologists have good results in decreasing of both
progression of disease and number of patients with end-stage
renal disease by avoiding or correction of risk factors of CKD,
and widely using renoprotective therapy. However, despite the
results, the improving of quality of life and reducing the number
of patients with progressive CKD is still unresolved. Genetic
factors may also influence the incidence and/or the progres-
sion of CKD and its complications. Studies of genetic factors
are now interesting in this population. The goal of identifying
genetic factors that contribute to the outcome of CKD is to gain
further understanding of the disease pathogenesis and underly-
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ing causes and, possibly, to use this knowledge to predict dis-
ease or its complications. Furthermore, by identifying patients’
genetic backgrounds, it is possible that a more individualized
therapy could be performed [1,3].

Progression of CKD in children with chronic glomerulone-
phritis also connected with immune inflammation which is
known to be a marker of unfavorable prognosis. Chronic glo-
merulonephritis is considered as immunocomplex disease in
which monocytes are activated and secreted a wide variety of
biologically active compounds into the blood.

The immune inflammation is a cascade of biochemical and
immunological reactions regulated by a large number of me-
diators, among which a special place is belonged to cytokines —
low-molecular weight proteins. Each cytokine has cross-linked,
synergistic or inhibitor activity in relation to other cytokines.

It is known that in the development of glomerular injury and
nephrosclerosis great role belongs to pro-inflammatory cytokine
IL-1B [10]. It has been shown that IL-1p is a key cytokine that
induces the development of a cascade of other proinflamma-
tory cytokines. This leads to glomerular and tubulointerstitial
damage and stimulates the fibrogenesis of nephrons. IL -1 is
considered to be one of the factors of progression of chronic
glomerulonephritis. Balance between the production, expression
and inhibition of the synthesis of proteins of the IL-1 family play
the main role in the development of any inflammatory process. It
was known that a higher level of IL-1 was determined in part of
the patients, even before identifying the association of increased



