CTOMATOOrIA / DENTISTRY

DOI 10.29254/2077-4214-2025-2-177-558-563
UDC 616.314-089.23:616.716-06-053.2
Toropov O. A., Lokes K. P., Karasiunok A. Y., Steblovskyi D. V., Lychman V. O., Avetikov D. S.

THE INFLUENCE OF MAXILLOFACIAL DEFORMITIES ON SPEECH DISORDERS

IN CHILDREN OF PRIMARY SCHOOL AGE
Poltava State Medical University (Poltava, Ukraine)
o.toropov@pdmu.edu.ua

This work is devoted to evaluating the relationship between malocclusion and speech disorders to understand
their etiology in schoolchildren for optimizing diagnostic and treatment algorithms. Most foreign authors attribute
dental dysglossia as the main cause, which most often manifests as the omission of some letters from words, the sub-
stitution of phonetically similar sounds, incorrect pronunciation of some sounds, and the inclusion of extra sounds
in a word.

The study involved 250 schoolchildren aged 7 to 9 years. Articulation, its mechanisms, central and lateral dental
occlusions, articulatory praxis, position and size of the tongue at rest, and swallowing function were investigated.
Participants underwent a clinical examination by a single assessor under identical conditions, which consisted of as-
sessing occlusion, crowding (discrepancy between available space and tooth size), assessing articulatory praxis and
masticatory muscles by observing the muscles during balloon inflation and palpating the masticatory muscle when
the patient clenches their teeth.

The presence of harmful habits was investigated through a questionnaire with additional answers to a survey
provided to parents regarding the child's habits.

A correlation was established between dental malocclusion and articulatory praxis in schoolchildren. According
to our data, rotacism is observed in 72.5% of cases, and sigmatism in 68.3%.

Thus, the presence of malocclusion can cause an imbalance in the functioning of the dentomaxillofacial system. It
was found that this pathology is associated with harmful habits and functional changes in the masticatory muscles,
leading to dysfunction of the dentomaxillofacial apparatus. Awareness of this connection in young school-aged chil-
dren will help relevant specialists implement new algorithms for preventive and therapeutic measures for optimal
development of the oral cavity and its structural elements.
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Connection of the publication with planned re-
search works.

The work is a fragment of the complex initiative
theme of the Department of Surgical Dentistry
and Maxillofacial Surgery of Poltava State Medical
University «Algorithm for comprehensive treatment of
inflammatory processes and prevention of pathological
scar formation on the skin of the head and neck after
elective and emergency surgical interventions», state
registration number 0124U000093.

Introduction.

Articulatory praxis disorders are one of the common
speech impairments in young school-aged children and,
according to literature data, occur in 37.4-49.8% of all
functional disorders of the dentomaxillofacial system
[1, 2]. Most foreign authors attribute dental dysglossia
as the main cause, which most often manifests as the
omission of some letters from words, the substitution
of phonetically similar sounds, incorrect pronunciation
of some sounds, and the inclusion of extra sounds in a
word [3, 4].

Many authors have investigated how dental
malocclusion affects children’s articulation in different
languages [5, 6]. It has been proven that open bite,
caused by premature loss of incisors during the transition
from primary to permanent teeth, affects speech but
does not hinder the process of language acquisition,
while posterior crossbite is associated with certain
phonetic changes [7, 8].

Several studies have shown a link between the
presence of oral habits and certain occlusal disorders
and the function of the masticatory and temporal

muscles [9]. The presence of atypical swallowing in a
child establishes a correlation with anterior open bite,
crossbite, as well as with certain changes in phonemes;
articulatory praxis can be associated with anterior open
bite [10].

The aim of the study.

To establish the relationship between malocclusion
and speech disorders to understand their etiology in
schoolchildren, which will allow optimizing diagnostic
and treatment algorithms.

Object and research methods.

The study involved 250 schoolchildren aged 7 to 9
years. Of these, 96 had primary dentition, and 154 had
mixed dentition, with a significant difference in the num-
ber of children (P<0.001). Articulation, its mechanisms,
central and lateral dental occlusions, articulatory praxis,
position and size of the tongue at rest, and swallowing
function were investigated.

Informed consent was obtained from the parents
of each child. Exclusion criteria included: previous or
current orthodontic treatment, as well as the presence
of craniofacial anomalies or syndromes. Participants
underwent a clinical examination by a single assessor
under identical conditions, which consisted of assess-
ing occlusion, crowding (discrepancy between available
space and tooth size), assessing articulatory praxis and
masticatory muscles by observing the muscles during
balloon inflation and palpating the masticatory muscle
when the patient clenches their teeth.

The presence of harmful habits was also investigat-
ed through a questionnaire with additional answers to
a survey provided to parents regarding the child’s hab-
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its. Swallowing mechanisms and tongue resting posi-
tion were studied: swallowing was classified as normal,
adaptive, or atypical. Atypical swallowing was assessed
by observing the position of the tongue (low, middle, or
anterior position near the incisors). Tongue topography
at rest was also evaluated.

For statistical analysis, the SPSS Statistics package for
Windows, version 20.3, was used. Considering the sam-
ple size, parametric statistics (Student’s t-test for com-
paring two groups) were used for numerical variables.
Pearson’s chi-squared test and standardized residuals
analysis were used for analyzing categorical variables.
The result was considered significant at P<0.05.

Research results and their discussion.

We determined the distribution of the sample
according to angular classification based on the
presence or absence of oral habits and muscle changes.
Upon analyzing the relationship with malocclusion,
a dependent relationship (P<0.003) was observed
between masticatory muscle disorders and Angle Class
[I-1 and II-2 (SR=1.5 and 1.9 respectively). A relationship
(P<0.004) was proven between impaired buccal muscle
function and Angle Class II-2, as well as a relationship
between changes in articulatory praxis and Angle Class
I and 1I-1 (P<0.01). According to our data, more than
27.5% of the sample demonstrated one or more harmful
habits. The habit of putting objects in the mouth was
observed in 58.9% of cases (P<0.03) [11].

Tongue position at rest was evaluated as normal in
61.8%, low in 11.2%, intermediate in 9.7%, and anterior
in 17.9% of cases. We found no significant difference
between the proportions of abnormal positions [12].

No correlation was found between types of
swallowing: normal, adaptive, and atypical. It was
established that in the presence of atypical swallowing,
observed in 31.4% of cases, a relationship with Angle
class was found (P<0.01). In children with swallowing
dysfunction, a difference was observed between two
atypical tongue positions: anterior and lateral (P<0.003).
During atypical swallowing, chin contraction was
observed 1.57 times more frequently than all other
muscle lesions of the facial part of the skull (P<0.001).
A relationship was established between the presence of
atypical swallowing and phonetic disorders (P<0.003); no
correlation was found between primary/mixed dentition
and the presence of atypical swallowing [13].

When studying articulatory movements and
phonetic features of speech, the sample was distributed
according to the number of malocclusion signs: 0-2 signs,
which occurred in 69.9%, and more than 3 signs — in
30.1% of cases. A relationship was established between
phonetic disorders and the presence of three or more
characteristics of malocclusion (P<0.003) [14].

Difficulty in pronouncing one or more phonemes
was found in 57.4% of cases. A statistically significant
relationship was established between the disorder of
voiced labial softened phonemes/allophones (plosives
and affricates) [p'], [bi] and Class Il (P < 0.001), as well
as between anterior lingual, hard alveolar phonemes [t],
[d] and Angle Class Il [15].

A statistically significant relationship was established
between crossbite and disorders of sonorant labiodental

[v] and palatal approximants [j] or [d3]. Associations were
also established between anterior open bite and hard
alveolar sonorant lateral approximants [I] (P<0.001), and
between noisy velar hard stop consonants [k], [g] and
anterior crossbite (P<0.003) [16].

The main goal of this study was to establish a
correlation between two dysfunctions in children:
malocclusion and speech disorder, a syndrome
manifested in impaired pronunciation of sounds,
i.e., dyslalia (lisping). We conducted epidemiological
studies to establish probable relationships between
malocclusion and dyslalia in schoolchildren: it was found
that Class | Angle classification was recorded in 57.5%,
Class Il in 29.8%, and Class Ill in 12.7% of cases, which
does not contradict literature data [17].

A relationship between muscle changes and angular
classification was proven: results showed that lip praxis
was performed with greater difficulty in schoolchildren
with open bite in 89.3% of cases [18].

We confirmed the relationship between dental
malocclusion and speech articulation. It was proven
that the phonemes [p], [bi] are directly related to the
presence of Angle Class Il malocclusion due to difficulty
in bringing the lower lip to the palatal side of the upper
incisors or creating airflow at the anterior level due to
increased bite height [19].

The study found that crossbite is associated with
impaired pronunciation of anterior lingual hard alveolar
phonemes. A relationship with Angle Class 1ll was
found in 87.2% of cases. The phonemes affected by
anterior crossbite were established as sonorant lateral
approximants, which, in our opinion, is related to the
position of the tongue relative to the upper incisors [20].

In the study of anterior open bite, a relationship was
found with sonorant labiodental consonant sounds,
which is explained by insufficient airflow during speech
due to the absence of occlusal relationships between
the anterior teeth. We also confirmed literature data
regarding the influence of atypical swallowing on
the development of open bite and changes in the
pronunciation of mid-lingual palatal consonant sounds,
and it was proven that children with articulatory praxis
disorders had a narrower palate, especially in the
transverse direction, by 9.5-12.7% on average [21].

Conclusions.

Literature data regarding the existence of a
correlation between malocclusion and speech disorders,
particularly with articulatory praxis, have been
confirmed. It has been established that this pathology
is associated with harmful habits and functional changes
in the masticatory muscles, leading to dysfunction of
the dentomaxillofacial apparatus, which requires a
multidisciplinary personalized approach to solve this
problem.

Prospects for further research.

In further research, targeted radiographic studies of
tongue position at rest and during speech are planned in
the presence of Angle Class Ill malocclusion.
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JaHa poboma npucesyeHa OUIHUi 830EMO38’A3KY HEMPasUsAbHO20 MPUKYCY MA nopyuleHb MO8/eHHA 071
PO3YMIHHA ix emionoeil y wkKonapie 044 onmumizauii anzopummis OiaeHOCMUKU Ma niKy8aHHA. [Jo OCHOBHUX
pu4uH, 6inbwicme 30KOPOOHHUX aBmMopie 8i0HOCAMb 0eHMaAsbHy Oucenocito, Wo Halyacmiwe nposasasemoscs
8UNAOAHHAM OesKux ByKe 3i cn1ie, 3aMiHOO 38YKi8, (hOHEMUYHO CXOHUX OOUH Ha 0OHO20, HEKOPEKMHOI 8UMOBOIO
O0esKuX 38YKi8 | 8K/IlOYEHHAM 8 /1080 3alisux 38YKis.

B 0docnioxceHi 83sanu yyacme 250 wikonapie y siyi 8id 7-mu 0o 9-mu pokie. Jocnioxcysanuce apmuKynayis, i
MEeXAHI3MU, ueHmpansHa i 6iuHi okMo3ii 3ybis, apmuKyAAuiliHUl NPAKCUCc, MNOA0OXEeHHA MA PO3MipuU A3UKA 8 CMAHI
CMOKO, (hyHKUIA KOBMAHHA. Y4aCHUKU npoliwnu KaiHiyHe o6cmexceHHA 00HUM OUiHI08a4YeM 30 0OHAKOB8UX YMO8,
AIKe CKNaoas0ca 3 OUIHKU MPUKYCY, CKyn4yeHicme (HegionogioHicme Mixt 0ocmynHUM MPocmopom i po3mipom 3yba),
OUIHKU apmuKynayiliHo2o Npakcucy i #ysasnbHoi MycKyaamypu, criocmepiearodu 3a m’a3amu nio 4ac HaOy8aHHSA
nosimpsAHOI KysibKU ma npoeooAaYU nasbrayito ¥yeaabHO20 M’A3Y, KOAU NAyieHM CMUCKAE 3ybu.

JlocnioxeHo HaAsHiCMb WKIOAUBUX 38UYOK W/AAXOM BUKOPUCMAHHA ONMUMYyB8asnbHUKA 3 000amKo8UMU
8idnoeioamu Ha aHKkemy, HadaHoi 6ambKam U000 38UYOK OUMUHU.

BcmaHo8neHo KopenayiliHuli 830EMO038°A30K MiXC HenpasusnabHUM MpuKycom 3ybie ma apmukyaayiliHum
npakcucom y wkonapie. 3a Hawumu OaHumu y 72,5% eunadkie crnocmepieaemeca pomauyusm, a y 68,3% —
ciamamu3sm.

TOKUM YUHOM, HAABHICMb HernpasusaAbHO20 MPUKYCYy MOMe CrnpuvyuHuUmu oucbanaHc y YHKUIOHYB8AHHI
3ybouwlenenHoi cucmemu. BcmaHoesneHo, w0 OAHA MNamoso2ia Mnose’a3aHa i3 WKIiOAuUBUMU 38UYKAMU ma
PYHKYIOHANBHUMU 3MIHaMU 8 H(Y8abHIli MyCKyaamypi, W0 Cpu4yuHae OucyHKUio 3ybowenenHozo anapamy
YceidomneHHA ybo2o 38°A3Kky y Oimeli M0s00WO020 WKiNbHO20 8iKy Oornomoxce 8i0nosiOHUM crneuianicmam
8M1P0OBAOHYBAMU HO8I aaA20pUMMU NPOMINAKMUYHUX | AiKy8aabHUX 3ax00i8 0719 OMMUMAILHO20 PO3BUMKY

pPOMOBOI NOPOHHUHU Ma iT CMPYyKMypHUX eniemeHmis.

Knw4oei cnoea: wenenHo-nuuyesi degopmauii, MopyulieHH MOB/EeHHSA, A3UK, apmuKyaayiliHuli npakcuc,

(PYHKUiOHA/bHI MOpYWeHHSA A3UKa.

38’A30K nyb6aiKauii 3 n1aHOBMMM HAayKOBO-AOCAIA-
HUMMK poboTamu.

Pobota € ¢dparmeHTOM KOMMNEKCHOI iHiLiaTUBHOI
Temu Kadeapu XipypriyHoi cTomaToorii Ta WwenenHo-au-
LeBoi xipyprii MonTaBCbKOro Aep*KaBHOr0 MeguyHOro
yHiBepcUTETY «AITOPUTM KOMMNEKCHOTO NiKyBaHHA 3a-
nasbHUX NPOLLECiB Ta NPOdINAKTUKM YTBOPEHHA NaTONO-
riyHux pybuiB WKipn ronosu Ta WKi nNicna NaaHoBMX Ta
YPreHTHUX ONepaTMBHUX BTPYYaHb», HOMEP AepPXaBHOI
peectpauii 0124U000093.

Bcryn.

APTUKYAALIAHUIA NPAKCUC, € OAHUM 3 PO3MOBCIOAKE-
HUX NOPYLEHb MOB/IEHHA Yy AiTe MONOALIOro LWKiNb-
HOrO BIiKy Ta, 33 OAHUMU NiTepaTypwu, 3yCTPIYaETbCA Y
37,4-49,8% cepen, ycix ¢yHKUiOHaNbHUX MOpYLWeEHb
syboulenenHoi cuctemun [1, 2]. 1o OCHOBHUX MPUYUH,
6iNblUiCTb 3aKOPAOHHMX AaBTOPIB BiAHOCATb AEHTANIbHY
OUCINOCiH0, WO HaMyacTille NpoABAAETLCA BUNAAAHHAM
neAKknx BykB 3i CniB, 3aMiHO 3BYKiB, POHETUYHO CXO-
YKUX OAMH Ha OOHOrO, HEKOPEKTHOK BMMOBOIO AEeAKUX
3BYKIB i BK/IOYEHHAM B C/1I0BO 3aliBUX 3BYKiB [3, 4].

barato aBTOpiB AO0CANIAXKYBaNWU, AK HenpaBUAbHUMI
NPUKyc 3y6iB BN/IMBAE Ha apTUKYAALID AiTEN Y Pi3HUX
moBax [5, 6]. [loBeaeHo, WO BIgKPUTUI NPUKYC, CNPUYN-
HEHWUI NepeaYacHoO BTPATOM Pi3L,iB Mig Y4ac 3MiHM Mo-
NIOYHUX 3yDiB Ha MOCTIlHI, BNIMBAaE Ha MOBJ/IEHHA, ane
He MepEeLUKOAMKAE NPOLECY 3aCBOEHHA MOBM, @ 3a4Hin
nepexpecHUin NPUKyc NoB’A3aHuni 3 neBHUMU GOHETUY-
HUMUK 3MmiHamu [7, 8].

[ekinbKa gocnigKeHb Nokasanu 38’A30K MiXK HasB-
HiCTIO OpPa/IbHWUX 3BUYOK i NEBHUMMU MOPYLUEHHAMU NPU-
KyCy Ta QYHKLLIEI *KYBa/IbHOFO Ta CKPOHEBOTo M’A3iB [9].
HaaBHICTb y AUTUHM HETUNOBOIO KOBTAHHA, BCTAHOB/IOE
KOpenAuiMHNI B3aEMO3B’A30K 3 MepegHiM BigKpUTUM
NPUKYCOM, NEePEXPECHUM MPUKYCOM, @ TaKOXK 3 MeBHU-
MW 3MiHaMW OHEM; apTUKYAALIMHUIA MPAKCUC MOXKe
6yTV noB’A3aHWI 3 NnepegHim BiAKpUTUM npukycom [10].

MerTa gocnigKeHHs.

BcTaHOBMTM B3aEMO3B’A30K  MiXK HenpaBUIbHUM
NPUKYCOM Ta MOPYLIEHHAMW MOBJIEHHA ANA PO3YMiHHA
ix eTionorii y WKoNApiB, WO AO3BONINTL ONTUMI3yBaTH an-
rOPUTMU AiarHOCTUKM Ta NiKYBaHHA.

O6’eKT i meTOAU AOCNiAXKEHHA.

B pocnigxeHi B3aam yyactb 250 WKoNApiB y BiLi Bif,
7-M1 [0 9-TU POKiB. 3 HUX 96 Mann MooYHUI, a 154
— 3MilLaHWUI 3yBHUIA pAaf, 3i 3HAYHOK PI3HULED B Kifb-
KocTi aiten (P<0,001). AocnigKyBanncb apTurynauia, i
MEXaHi3MMU, LLeHTpasibHa i 6iYHi OKAt03i1 3y6iB, apTUKYNSA-
LiHWUIA NpaKcKc, NONOXKEHHA Ta PO3MipU A3MKA B CTaHi
CNOKO0, PYHKLLiA KOBTAHHA.

IHpopmoBaHa 3roga byna oTpuMmaHa Big, HaTbKiB
KOXHOI AuTUHU. KpuTepii BUKIOYEHHA: nonepeaHe
OPTOAOHTUYHE NiKyBaHHA abo NOTOYHe NiKyBaHHA, a
TAKOX HAABHICTb YepenHOo-MLbOBUX aHOManii abo
CMHAPOMIB. YYaCHMKM NPOMNLLAM KANiHIYHE OBCTEXEHHSN
OAHMM OL,iHIOBaYeM 33 OAHAKOBUX YMOB, AKe CKnaaa-
N10CA 3 OLiHKM NPWMKYCY, CKyn4yeHicTb (HeBianosiaHICTb
MiXK OOCTYMHMM NMPOCTOPOM i po3mipom 3y6Ha), OLHKK
APTUKYNALIMHOIO NpaKcucy i XKyBanbHOI MYCKynaTypu,
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crnocTepiratoum 3a M's3aMu nig, Yac HagyBaHHA NOBITPA-
HOI Ky/IbKM Ta NPOBOAAYM NasibMaLLito *KyBaNbHOMO M’'si3y,
KO/IM NaL,iEHT CTUCKAE 3yHu.

TaKoXK [AO0CNiAKEHO HasBHICTb LWKIAAMBUX 3BUYOK
LUNAXOM BMKOPUCTAHHA OMUTYBa/IbHMKA 3 A0A4ATKOBUMMM
BiANOBIAAMM Ha aHKeTy, HagaHOoI 6baTbKam LLLOAO 3BMUYOK
ONTUHU. BUMBYEHO MEXaHi3MWM KOBTaHHSA Ta MOJIOMKEHHSA
A3MKa B CTaHi CMOKOM: KOBTaHHA KaacudikyBanu AK HOp-
MasibHe, afanTvBHe abo atmnoBe. ATMMNOBE KOBTAHHSA
OL|iHIOBaK, CoCTepiraoUm 3a NONOKEHHAM A3UKa (HU3b-
KoMy, nocepeamHi abo B nepegHbOMy MOMIOXKEHHI 6inA
pi3uis). TakoxK ouiHtoBanoca Tonorpadia A3MKa B CTaHi
CMOKOt0.

[nA cTaTUCTMYHOIO aHanily BUKOPUCTOBYBABCA MaKeT
SPSS Statistics ana Windows, Bepcii 20.3. BpaxoBytoun
po3mip BMBIpPKM, ONA YMCNAOBUX 3MIHHMX BMKOPUCTOBY-
Ba/IM MapameTPUYHy CTaTUCTUKY (t-KpuTepiin CTblogeHTa
ON1A NopiBHAHHA ABox rpyn). Kputepili NipcoHa Ta aHani3
CTAHAAPTM30BAHMX 3a/INLLKIB BUMKOPWUCTOBYBANMCA ONA
aHani3y KateropiaNbHWX 3MiHHWX. Pe3ynbTaT BBaXKaBcA
3Hayvywmm npm P<0,05.

Pe3ynbTatu gocnigyKeHHs Ta ix 06roBopeHHs.

Hamu BCTaHOBNEHO po3noain BUOIPKM 33 KyTOBOMO
Knacuodikaujiero BigNoBiAHO 40 HAsBHOCTI UM BiACYTHOCTI
POTOBMX 3BMYOK i M'130BMX 3MiH. [pn aHanisi HaaBHOCTI
3B'A3KY 3 HEMPABWUAbHUM MPUKYCOM CrocTepirasca 38'n-
30K 3anexHocTi (P<0,003) mix posnagamu »KysasbHUX
M’A3iB i knacom KyTa II-1 i 1I-2 (SR=1,5 i 1,9 BignosiaHo).
JoseneHo 38’30k (P<0,004) mixK nopyweHHAM yHKUT
LWiYHOro m’a3y Ta KyTom Knacy ll-2, a TakoK 3B’30K  MixK
3MIHOI apTUKYNALIMHOMO Mpakcucy Ta KyTom Knacy | Ta
II-1 (P<0,01). 3a HawMMK gaHUMK Binblue Hix 27,5% Bu-
6ipKKn gemoHcTpyBana ogHy abo binblue WKiaIMBUX 3BU-
yok. B 58,9% Bunaakis cnocrepiranacb 3BUYKA KAAcTU
npeameTn B pot (P<0,03) [11].

MoNOXKEHHA f3MKa B CTaHi CMNOKOK 6YyNo OLiHEHO
AK HOpMasnbHe y 61,8%, HM3bKe —y 11,2%, npomixkHe y
9,1,7% Ta nepegHe y 17,9% Bunaakis. Mix yacTkamm aHO-
Ma/IbHUX NO3MLN AOCTOBIPHOT Pi3HWL HAaMKM He 3Hange-
Ho [12].

TakoX He 3HaAWAEHO KOopenAuiiHMX B3aEMO3B'A3KIB
MiXK TUNAMKW KOBTAHHA: HOPMAJIbHUM, AZAMNTUBHUM i
aTMNoBuM. BcTaHoOBMEHO, WO NpY HAABHOCTI aTMNOBOTO
KOBTaHHA, fiKe cnoctepiranoca y 31,4% sunaakis, BuAB-
NAETbCA B3aEMO3B’A30K i3 Knacom KyTa (P<0,01. VY aitei
3 OYHKLiEO NOpyLWeHHAMM KOBTaHHA crocTepiranaca
Pi3HMLA MiXK ABOMA aTUMOBUMMW MOOKEHHAMMU A3MKaA:
nepegHim i 6iuHum (P<0,003). Mig Yac aTMNOBOro KOBTaH-
HS CKOpoYeHHa niabopigan cnocrtepiranoca B 1,57 pasis
yacTile, HiX yci iHWi yparkeHHa m’'sA3iB MueBoro Biagj-
Ny yepena (P<0,001). BctaHOBNEHO 3B'AI30K MiX HasB-
HICTIO aTUMOBOrO KOBTAHHA Ta MOPYLUEHHAMWU GOHETUKM
(P<0,003); mixk MOAOYHMUM / 3MilLAHWUM 3yBHUM PAAOM Ta
HAABHICTIO aTMNOBOrO KOBTAHHA KOPENALINHOrO B3aEMO-
3B’A3KY HaMW He BCTaHoB/IeHO [13].

Mpw gocnigxKeHHi apTURYNALIMHUX pyXiB Ta GOHETUY-
HUX 0cobAMBOCTEN MOBAEHHA CUBipKY Byno posnoaine-
HO 32 Ki/IbKICTIO O3HaK HenpaBWAbHOrO NpuKycy: Big 0-2
03HaKM, AKi 3ycTpivyanmca B 69,9%, i 6inblie 3-x 03HaK —
30,1% BuMnaakis. BCcTaHOB/NEHO B3aEMO3B’A30K MiX MoO-
pylweHHAMM GOHETUKM Ta HasBHICTIO TPbOX abo Hinblue
XapaKTepUCTMK HenpaBuabHoro npukycy (P<0,003) [14].

TpyaHouw,i y BUMOBI ofHiel abo Kinbkox ¢poHem Bu-
aBneHo y 57,4% Bunagkis. BCTaHOBNEHO CTAaTUCTUYHO
3HAUyLWMI 3B’A30K MiXK MOPYLIEHHAM LIYMHUX TyOHMX

nom’skWeHnx poHem/anodoHis (NpopmeHKX Ta adpuKa-
TiB) [n’], [6] i I kKnacom (P<0,001), a TaKOXK MixK NepeaHbo-
A3MKOBUMMU, TBEPAUMU ACEHHUMU doHemamu [T], [a] i llI
Knacom 3a EHmem [15].

BcTaHOBNEHO CTATUCTUYHO 3HAYYLLMIA B3AEMO3B’A30K
Mi¥ nepexpecHMM MPUKYCOM i NOPYLUEHHAM COHOPHMUX
ry6Ho-3y6HUx [B] Ta ManatanbHMX anpoKcMmaHTiB [M].
TaKoXK BCTAHOB/IEHO acoLjiaLii Mix nepegHim BiAKPUTUM
NPUKYCOM Ta TBEPAUMMU ACEHHUMMU COHOPHUMU BOKOBU-
MW anpoKkcumanTamu [n] (P<0,001), Mix WyMHMMK NPO-
PUBHUMM 334HbOA3SUKOBUMU TBEPAUMM MPUTOIOCHUMM
3sykamu [K], [I] Ta nepegHim nepexpecHUM NPUKYCOM
(P<0,003) [16].

OCHOBHOK METOK LbOro A0CAiAKeHHA byno BCTa-
HOB/IEHHA KOPesAUiMHOrO B3aEMO3B'A3KY MiX [BOMa
ONCHYHKLIAMM y AiTei: HenpaBUAbHUM MPUKYCOM i pO3-
NafloM MOB/IEHHA, CMHAPOMOM, AKUA MPOABNAETLCA Y
nopyLUeHHi BUMOBM 3BYKiB, TOBTO Aucnanieto (Heaopiky-
BaTicTio). Hamu npoBeaeHO eniaemionorivHi AocnigsKeH-
HA, 3 METOK BCTAHOB/IEHHA BIPOriAHWX B3aEMO3B’A3KIB
MiXK HENPaBMU/IbHUM MPUKYCOM i ANCNAJIEID Y WKONAPIB:
BCTAHOB/IEHO, WO Y 57,5% 3adikcoBaHo | Knac 3a KyTom, y
29,8% — Il knac i B 12,7% Bunagkis — lll knac, wo He cyne-
peunTb gaHum nitepatypu [17].

JoBeaeHO B3aeMO3B’A30K MiXK M’30BMMM 3MiHaMM
Ta KnacuoiKaLieto KyTiB: pe3ynbTaTi NoKasasu, Wo npak-
cuc rybun BMKOHYBaBCA 3 BiNbLUIMMM TPYAHOLLLAMU Y LLIKO-
NApiB i3 BiAKPUTUM npuKycom y 89,3% Bunagkis [18].

Hamu niaTBepaKeHo B3aEMO3B’A30K MiK HenpaBu/ib-
HUM NpuKycom 3ybiB i apTUKynALiel0 mosneHHA. Jose-
AeHo, wo ¢oHemu [n’], [6°] 6e3nocepeaHbo NoB’A3aHi 3
HasABHICTIO aHOManin npukycy |l Knacy KyTa Yepes TpygHo-
Wi Y NPUTATHEHHI HUXHbBOI r'y6un A0 nigHebiHHOT CTOPOHM
BEPXHix pi3LiB abo cTBOpeHHi NOBITPAHOIO NOTOKY Ha ne-
peaHboMy piBHI Yepes 36inbleHHsA BUCOTM NpuKycy [19].

Y pocnigXeHHi BCTAaHOBNEHO, LLO NePexpecHnin npum-
KyC NoB’A3aHuI i3 NOPYLIEHHAMM BUMOBM NepeaHboA3N-
KOBMX TBEPAMX AceHHUX PpoHem. Y 87,2% BUNaaKiB BCTa-
HOB/IEHO B33aEMO3B’A30K 3 Kaacom KyTa lll. DoHemamu, Ha
AKi BNIMHYB NepeaHili NnepexpecHnin MpuKyc, BCTaHOBE-
HO COHOPHi HOKOBI aNPOKCMMAHTH, WO, Ha HaLLy AYMKY,
NoB’A3aHO 3 MOJIOXKEHHAM fA3MKa MO BiAHOLWEHHK A0
BepxHix pi3uis [20].

Mpw pocniaXKeHHi nepegHbOro BIAKPUTOTO MPUKYCY
BCTAHOB/IEHO i3 COHOPHWUMM TyH6HO-3yOHMMM Npuroaoc-
HUMM 3BYKaMM, LLLO MOACHIOETbCA HEAOCTaTHIM BUXOAOM
MoBITPA NPV MOBJIEHHI, 3@ YMOB BiACYTHOCTI OK/O3iIMHMX
B3aEMO3B’A3KIB MiXK nepegHiMn. TakoX Hamu nigTeep-
[OXKEHO NiTepaTypHi AaHi WoA0 BN/MBY aTUNOBOMO KOB-
TaHHA Ha PO3BUTOK BiAKPUTOrO NPUKYCY Ta 3MiHY BUMOBU
cepesHbOA3UKOBMX MNaNaTUHANbHUX NMPUTONOCHUX 3BYKIB,
[0BEAEHO, WO AiTU 3 aPTURYAALIMHUM NPaKCUCOM, Mann
By)4e niaHebiHHA, ocobanBo B TpaHCBEP3a/sbHOMY Ha-
NPAMKY, B cepefHboMy Ha 9,5-12,7% [21].

BucHoBKMw.

MigTBepaXeHo NiTepaTypHi AaHi WOAO0 iCHYBaHHA
KOpenALiMHOro B3aEMO3B'A3KYy MiXK HEMPaBUAbHUM Npu-
KYCOM i MOPYLIEHHAMM MOBJIEHHSA, 30KPeMa 3 apTUKyAA-
LiMHMM npaKcuMcom. BcTaHOBMEHO, WO AaHa MaTtosioria
nos’s3aHa i3 WKIiAIMBUMM 3BUYKAMKM Ta YHKLUiOHaNb-
HUMMK 3MiHAMW B 3KYBasIbHI MYCKynaTypi, WO cnpuyn-
HAE anchyHKLio 3ybollenenHoro anaparty, WO BUMarae
MY/IbTUAMCLUMINNIHAPHOIO NepcoHidikoBaHOro niaxoay
AN BUPILLEHHA AaHoi npobaemu.
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MepcneKkTMBM NOAANBLUNX AOCNIAMKEHD. NOMIOMKEHHA A3MKa B CTaHi CMOKOI Ta Nif, 4ac MOB/IEHHSA
Y nofanblumnx AOCAIAKEHHAX NNAHYETLCA NPOBEAEH- 33 YMOB HasBHOCTI HENPaBWAbHOTO NpuKycy lll 3a EHmem.
HA UiNecnpAmMoBaHUX PeHTreHorpadiuHUX [AOCNigKeHb

References / Nitepatypa

N

. Terband H, Maassen B, Maas E. A Psycholinguistic Framework for Diagnosis and Treatment Planning of Developmental Speech Disorders.
Folia Phoniatr Logop. 2019;71(5-6):216-227. DOI: 10.1159/000499426.

2. Saccomanno S, Biagi R, Di Cosola M, D’Attilio M, D’Ercole S, Festa F, et al. The association between malocclusion, oral habits, and dental
caries in a paediatric population and their impact on speech. Eur J Paediatr Dent. 2020;21(4):259-264.

3. luzzini-Seigel J, Hogan TP, Green JR. Speech Inconsistency in Children With Childhood Apraxia of Speech, Language Impairment, and
Speech Delay: Depends on the Stimuli. J Speech Lang Hear Res. 2017;60(5):1194-1210. DOI: 10.1044/2016_JSLHR-S-15-0184.

4. Zhou X, Chen S, Zhou C, Jin Z, He H, Bai Y, et al. Expert consensus on early orthodontic treatment of class 1l malocclusion. Int J Oral Sci.
2025;17(1):20. DOI: 10.1038/s41368-025-00357-9.

5. Niemi P, Lehtinen P, Rimpila V, Kinnari M. Relationship between malocclusion, speech articulation, and oral motor skills in 6-8-year-old
children. Eur J Orthod. 2020;42(2):177-183.

6. Amr-Rey O, Sanchez-Delgado P, Salvador-Palmer R, Cibrian R, Paredes-Gallardo V. Association between malocclusion and articulation
of phonemes in early childhood. Angle Orthod. 2022;92(4):505-511. DOI: 10.2319/043021-342.1.

7. Cozzani M, Rosa M, Cozzani L. Malocclusion and oral habits. Angle Orthod. 2018;88(3):355-362.

8. Szyszka-Sommerfeld L, Sycinska-Dziarnowska M, Cernera M, Esposito L, Wozniak K, Spagnuolo G. Electromyographic Assessment
of Muscle Activity in Children Undergoing Orthodontic Treatment-A Systematic Review. J Clin Med. 2024;13(7):2051. DOI: 10.3390/
jcm13072051.

9. Koaban A, Al-Harbi SK, Al-Shehri AZ, Al-Shamri BS, Aburazizah MF, Al-Qahtani GH, et al. Current Trends in Pediatric Orthodontics: A
Comprehensive Review. Cureus. 2024;16(9):e68537. DOI: 10.7759/cureus.68537.

10.Bishara SE, Thordarson A, Sumner WA 3rd. Dental and facial proportions in subjects with an ideal occlusion and Class Il division 1

malocclusion. Angle Orthod. 1994;64(4):255-62.

11. Lopez-Giménez J, Bagan JV. Relationship between oral habits and malocclusion: systematic review. Med Oral Patol Oral Cir Bucal.
2014;19(3):e169-75. DOI: 10.4317/medoral.19213.

12. Proffit WR, Fields HW Jr, Sarver DM. Contemporary orthodontics. 5th ed. St. Louis, Mo: Mosby Elsevier; 2013. 768 p.

13. Subtelny JD. Malocclusions, orthodontics and speech. Am J Orthod. 1970;57(2):171-89. DOI: 10.1016/0002-9416(70)90197-7.

14.Hanson ML, Barrett RH, Shellhamer FG. Oral myofunctional therapy. Springfield, Ill: Charles C Thomas; 1991.

15.Ferreira AJr, Mattos CT, Freitas SF, Quintdo CC. Influence of atypical swallowing on the development of malocclusions: a systematic re-
view. Braz Oral Res. 2016;30(1):e78. DOI: 10.1590/1807-3107BOR-2016.v0l30.0078.

16.Ingervall B, Thilander B. Relation between mouth breathing and malocclusion. Am J Orthod Dentofacial Orthop. 1994;106(5):584-91. DOI:
10.1016/s0889-5406(94)70067-8.

17.Tomoyasu M, Wakamatsu H, Taguchi Y, Baba Y, Yoshimaru N. Relationship between malocclusion and articulation disorders in children.
J Oral Sci. 2001;43(4):309-14.

18.Bishara SE. Impact of oral habits on the dentition. Am J Orthod Dentofacial Orthop. 1999;116(4):416-23. DOI: 10.1016/s0889-
5406(99)70244-2.

19.Laine T. Malocclusion traits and sucking habits in a Finnish population. Acta Odontol Scand. 1991;49(4):207-12. DOI:
10.3109/00016359109005947.

20.Van Lieshout PH, Folmer R, Sommerhalder MJN. Associations between orofacial myofunctional disorders and different types of malocclu-
sion in children: a systematic review and meta-analysis. J Oral Rehabil. 2022;49(1):84-96. DOI: 10.1111/jor.13394.

21.Ferrario VF, Sforza C, Serrao G, Dellavia V. Three-dimensional assessment of mouth opening movements in subjects with different Angle
classes. J Craniomandib Disord. 1999;13(1):33-40.

BMN/IUB LLENEMHO-/TMUEBUX AEGOPMALIA HA NOPYLLEHHA MOBJIEHHA Y AITEA MOIOALWOrO WKIb-
HOrO BIKY

Toponos O. A., Jlokec K. M., KapactoHoK A. €., Cte6noscbKuii [. B., Jinuman B. O., AseTtikos [. C.

Pestome. APTUKYNALINHUIA NpaKkcuc, € OAHMM 3 PO3MOBCIOAMXKEHUX NOPYLIEHb MOB/IEHHA Y AiTeil MOMOALIOro
LWKiNbHOTO BiKy Ta, 32 AAHUMM NiTepaTypu, 3ycTpivaeTbea y 37,4-49,8% cepep, ycix GyHKLUiOHaIbHMX NOpyLIeHb 3y6o-
wenenHoi cuctemu. [Jo OCHOBHUX NPUYMH, BiNbLIICTb 3aKOPAOHHUX aBTOPIB BIAHOCATL AEHTaNbHY AMCINOCIHO, LLO
HalyacTilwe NposABAAETLCA BUNAAAHHAM AesiKMX OYKB 3i C/iB, 3aMiHO 3BYKiB, POHETUYHO CXOXKMX OA4MH Ha OAHOTO,
HEKOPEKTHO BMMOBOI AeAKUX 3BYKIB i BK/IKOYEHHAM B C10BO 3aliBUX 3BYKIB.

MeTa foCniAKeHHA: BCTAaHOBUTU B3aEMO3B'A30K MiXK HEMPaBU/IbHUM MPUKYCOM Ta MOPYLUEHHAMU MOB/IEHHA
ONA PO3YMIHHA iX eTioNorii y WKoAApiB 414 ONTMMI3aLLii anropuTMIB AiarHOCTUKM Ta JliKyBaHHA.

B gocnigrkeHri B3aam yyactb 250 wkroAApis y Bili Big, 7-Mu 40 9-Tn pokiB. 3 HUX 96 manu monovHui, a 154 — 3mi-
LWaHWUK 3y6HUIA pag, 3i 3HAYHOLO pi3HMLEto B KinbKocTi aitel (P<0,001). JocnigKyBanucb apTURYAALIA, Tl MexaHi3mu,
LeHTpasbHa i 6ivHi OKN03iT 3y6iB, apTUKYNALINHUI NPAKCUC, NOIOXKEHHSA Ta PO3MipY A3MKa B CTaHi CNoKoto, GyHKLiA
KOBTaHHA.

Hamu BcTaHOBNEHO pO3MnoAin BUBipKM 3a KyTOBOO Knacudikalieto BiANoBiAHO A0 HAasBHOCTI UM BiACYTHOCTI po-
TOBMX 3BMYOK i M'A30BMX 3MiH. Mpn aHani3i HaABHOCTI 3B’A3KY 3 HEMPABU/IbLHUM MPUKYCOM CroCTepiraBca 3B'A30K
3anexHocTi (P<0,003) mixk po3nagamum KyBanbHUX m’A3iB i kKnacom KyTa lI-1 i [1-2 (SR=1,5 i 1,9 BignosiaHo). Jose-
AeHo 38’s30K (P < 0,004) mix nopylweHHAM GYHKL,T WivyHOro m’a3y Ta Kytom Knacy |l-2, a TakoK 3B’S30K MiXK 3Mmi-
HOM apTUKYAALIMHOro NpaKkcucy Ta KyTom Knacy | Ta 1l-1 (P<0,01). 3a Hawmmm gaHumm Binblue HixK 27,5% BUGipKK
AEeMOHCTpyBana ofHy abo binblue WKiaAMBuxX 3BMYOK. B 58,9% Bunagkis cnocTepiranach 3BM4Ka KNactu npegmeTm
B port (P<0,03).

[JoBeneHo B3aeEMO3B’A30K Mix M’A30BMMM 3MiHAMM Ta KnacudikaLjieto KyTiB: pe3yabTaTv NoKasanu, Wo npakcuc
rybu BUKOHYBABCA 3 BifbLUMMM TPYAHOLLAMM Y LIKONAPIB i3 BiAKPUTUM NpuKkycom y 89,3% Bunaakis.

Y pocnigKeHHi BCTAaHOB/IEHO, LLO NEePexpecHUin NPUKYC NOB’A3aHMI i3 NOPYLIEHHAMW BUMOBY NepeaHbOsA3NKO-
BUX TBEPANX ACEHHUX doHeM. Y 87,2% BMNaAKiB BCTAHOB/IEHO B3aEMO3B'A30K 3 Knacom KyTa lll. doHemamu, Ha sKi
BNJIMHYB NEepPesHiii NnepexpecHuii NPUKyc, BCTAaHOBEHO COHOPHI BOKOBI aNPOKCUMAHTY, LLLO, HA HaLLy AYMKY, NOB’s-
3aHO 3 MOJIOXKEHHAM A3MKa NO BiAHOLEHHIO 40 BEPXHIX Pi3L,iB.
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Kntovosi cnoBa: wenenHo-nmuesi gedopmaliii, NOpyLIEHHS MOB/EHHSA, A3UK, apPTUKYAALIMHUIA npakeuc, GyHK-
LLIOHaNbHI NOpYyLUeHHA A3MKa.

THE INFLUENCE OF MAXILLOFACIAL DEFORMITIES ON SPEECH DISORDERS IN CHILDREN OF PRIMARY SCHOOL
AGE

Toropov O. A., Lokes K. P., Karasiunok A. Y., Steblovskyi D. V., Lychman V. O., Avetikov D. S.

Abstract. Articulatory praxis is one of the common speech disorders in children of primary school age and,
according to the literature, occurs in 37.4-49.8% of all functional disorders of the dentofacial system. The main
causes, most foreign authors include dental dysglossia, which is most often manifested by the omission of some
letters from words, the replacement of sounds that are phonetically similar to each other, incorrect pronunciation
of some sounds and the inclusion of unnecessary sounds in the word.

The purpose of the study: to establish the relationship between malocclusion and speech disorders to understand
their etiology in schoolchildren and optimize diagnostic and treatment algorithms.

The study involved 250 schoolchildren aged 7 to 9 years. Of these, 96 had primary dentition and 154 had mixed
dentition, with a significant difference in the number of children (P<0.001). Articulation, its mechanisms, central and
lateral occlusions of the teeth, articulatory praxis, position and size of the tongue at rest, and swallowing function
were studied.

We established the distribution of the sample by angular classification according to the presence or absence
of oral habits and muscle changes. When analyzing the presence of a connection with malocclusion, a relationship
of dependence (P<0.003) was observed between disorders of the masticatory muscles and angle class II-1 and
II-2 (SR=1.5 and 1.9, respectively). A relationship (P<0.004) was proven between impaired function of the buccal
muscle and angle class 1I-2, as well as a relationship between changes in articulatory praxis and angle class | and 1I-1
(P<0.01). According to our data, more than 27.5% of the sample demonstrated one or more harmful habits. In 58.9%
of cases, the habit of putting objects in the mouth was observed (P<0.03).

The relationship between muscle changes and angle classification was proven: the results showed that lip praxis
was performed with greater difficulty in schoolchildren with open bite in 89.3% of cases.

The study found that crossbite is associated with pronunciation disorders of anterior lingual hard gingival
phonemes. In 87.2% of cases, a relationship with angle class Il was established. The phonemes affected by anterior
crossbite were identified as sonorous lateral approximants, which, in our opinion, is associated with the position of
the tongue in relation to the upper incisors.

Key words: maxillofacial deformities, speech disorders, tongue, articulatory praxis, functional tongue disorders.
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