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Abstract

RELEVANCE. Adenoid hypertrophy, mouth breathing can significantly affect the development and formation
of the dental system in children. One of the most difficult to correct malocclusion pathologies is anterior open
bite. The literature contains isolated, sometimes contradictory reports on the effect of adenoid hypertrophy
on the development of this type of malocclusion.

AIM. To study the prevalence of adenoid hypertrophy in children aged 7 to 9 years with anterior open bite,
paying special attention to the characteristics of the factors determining the development of this malocclusion.
MATERIALS AND METHODS. 60 children aged 7 to 9 years with an orthodontic diagnosis of anterior open
bite were included in the study. The patients were divided into two groups (comparative and control) based
on otorhinolaryngological anamnesis (adenoid hypertrophy). According to the lateral cephalometry data,
the tendency to skeletal anterior open bite was estimated. The correlation between the development of
malocclusion and the presence of adenoid hypertrophy was assessed using the Pearson coefficient.
RESULTS. This study included 30 children with anterior open bite and 30 without malocclusion. There was
no strong correlation between the formation of an anterior open bite and the presence of hypertrophy of
the pharyngeal tonsil. The skeletal growth type index according to the LC data did not differ significantly in
both groups, but the average vertical ratio for children with adenoid hypertrophy and mouth breathing was
significantly higher for the control group (p = 0.05).

CONCLUSIONS. The presence of adenoid hypertrophy in a child is not one of the main factors in the open
anterior bite development. However, it is necessary to consider that adenoid hypertrophy and mouth
breathing, especially for along time, increases the risk of malocclusion development, effects on the growth of
maxillofacial structures, which justifies the need for consultations of pediatric patients with related specialists.
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Pe3iome

AKTYAJIbHOCTb. MmnepTpodus rnoTO4HON MUHOANMHBI, POTOBOE AblXaHWE MOTYyT B 3HAYMTESIbHON cTene-
HW BNNSITb Ha Pa3BMTME N GOPMUPOBaHNE 3yOOUHENIOCTHOW CUCTEMBI Y AeTell. OaHOM N3 Hanbonee CNOXHO
KOPPEKTUPYEMbIX NATONOMNI NPUKYCa ABASETCHA BEPTUKAbHAA pe3LoBas AU30KKII03UA Un nepegHun oT-
KpbITbI NpUKyC. B nuTepaType cooepxarcs eQuHUYHbIE, MHOTAA NPOTUBOPEYMBbLIE COOBLLEHNS O BAUSIHAN
rmneptTpodumn rMOTOYHON MUHAANVHbBI HA Pa3BUTUE AAHHOIO TMNa HENPaBUIIbHOMO NPUKyca.

LLENIb. N3yunTb pacnpOCTpaHEHHOCTb rmnepTpodun rmoTO4HON MUHAANUHLI Y AeTel B BO3pacTe OT 7 A0
9 neT ¢ BepPTUKasNbHOM Pe3L0BO AN30KKIO3UEN, yoenss 0co60e BHMMaHME xapakTepucTmke GakTopos,
onpeaensowmnx passnTre 4aHHON NaTonornm NnpuKyca.
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MATEPUWAbI N METObIl. B nccnepoeanue 6binn BKoYeHbl 60 getent B Bo3pacTte oT 7 4o 9 neT ¢ opTo-
OOHTUYECKUM ANArHO30M BeEpPTUKasibHAaA pe3uoBast AN30KKN3na. PaszgeneHne naumMeHToB Ha ABE rpynnbl
(CPaBHUTENBHYIO U KOHTPOJbHYIO) ObII0 MPOBEAEHO HA OCHOBAHUN AaHHbIX OTOPUHONAPUHIOIOrMYECKOro
aHamHe3sa (rmnepTpodud rMoTO4YHON MUHOANVHLI). 1o gaHHbiM TPl oueHmBanacb TEHOEHUUS K CKENIETHOMY
OTKPbITOMY Npukycy. OLueHKa KOpPenaunm mMexany passnuTuem naTonorum npukyca n Hanmyive runeptpodumn
rNOTOYHOW MMHAOANVHBI NPOBOAMAACH C MCNOAb30BaHNEM KO3d dumumneHTa NupcoHa.

PE3YJIbTATHI. B a10 nccneposaHue 6binn BktoYeHbl 30 aeTei ¢ BepTMKanbHON pe3uoBoii AN30KKII3NEN
1 30 6e3 aHoManui npukyca. He 66110 BbISBIEHO CUJTbHOW KOppensaunm mexay GopmMnpoBaHMemM nepegHero
OTKPbLITOro NPUKyca N Hann4mem runepTpodumn roToHHON MuHaanmHbl (r = 0,38). CkeneTHbIl nokasaTenb
Tuna pocTa no AaHHbiM TPIN B 06enx rpynnax CyLweCTBEHHO HE OTINYANNCh, HO CPeAHEE BEPTUKASIbHOE CO-
OTHOLIEHWe Ansa aetel ¢ runepTpodmen aneHonaoB 1 POTOBLIM AbIXaHUEM OblNI0 3HAYUTENBHO BbILLE, YEM
y NaumMeHToB B KOHTPOJbHOW rpynne (p = 0,05).

BbIBObl. Hanunuune y pebeHka runepTpoduin rnoTOHHON MUHAANNHBI HE ABNSIETCA OOHUM U3 BeayLmx dak-
TOPOB Pa3BUTUSA OTKPbLITOrO nepegHero npukyca. OgHako CTOUT y4uTblBaTb, 4TO rMNepTPOdUsS rMOTOYHOMN
MWHOANVHBI U POTOBOE AblXxaHWe, 0COOEHHO B TEHEHUE ANNTENIbHOrO BPEMEHU, YBENMYNBAET PUCK PA3BUTUS
[aHHOW NaToNornm NprKyca 3a CYeT BAUSHUS Ha POCT YENOCTHO-NTMLEBBLIX CTPYKTYP, YTO OOOCHOBbLIBAET He-
06X0AUMOCTb KOHCY/bTALMIA NALMEHTOB AETCKOro BO3pacTa y CMEXHbIX CMeLnanncTos.

Knwuesble cnoBa: BepTMKanbHasa pes3uoBas AN30KKO3USA, runepTpodus rnoToO4HON MUHAANMHBI, Tene-
peHTreHorpadus

CraTbAa noctynuaa: noctynuna — 12.09.2024; ucnpasneHa — 15.11.2024; npuxata — 18.11.2024
KoH$AUKT nHTepecoB: ABTOPLI CO0OLLAI0T 06 OTCYTCTBUN KOHPNUKTA UHTEPECOB.
BnarogapHocTu: drHaHCMpPOBaHME N UHAMBUAYANbHbIE 61aroA4apHOCTU ANS AeK/IapupOBaHMS OTCYTCTBYIOT.

Ana umtuposaHua: MakapoBa M.E., Xabapnse 3.C., leHepanoga l0.A., KynukoBa A.A., Baganos ®.B., awTure-
Ba M.IO., Ymapos A.lO. Pa3BnTtre BepTuUKanbHON pe3L0BOi AN30KKII03UM Y NALMEHTOB C rmnepTpoduen rmo-
TOYHOW MUHAANVHbI: KIIMHUKO-PEHTreHOoNornyeckoe nccnegosanve. 3Hao040HTms Today. 2024;22(4):405-410.
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INTRODUCTION

The development of malocclusion is associated
with numerous factors, including genetic, environmen-
tal, and behavioral influences. Malocclusion, in turn,
results in morphological, functional, and aesthetic is-
sues. During childhood, the formation of dentoalveolar
pathologies is significantly influenced by myofunctio-
nal and somatic disorders due to the plasticity of bone
structures, which are more susceptible to irreversible
changes. Hence, early diagnosis and prevention of
malocclusion in young children are essential to miti-
gate skeletal abnormalities.

Anterior open bite, also known as vertical incisal
disocclusion (VID), is the most common form of maloc-
clusion in patients with ENT pathologies, impaired na-
sal breathing, and harmful myofunctional habits (e.g.,
tongue thrusting, infantile swallowing, thumb-sucking).
According to various studies, the prevalence of VID
ranges from 6.2% to 50%, depending on the population
being studied [1-3].

Scientific data on this issue remain contradictory.
Some studies confirm a pathogenetic link between the
development of anterior open bite in children and ad-
enoid hypertrophy (AH) with mouth breathing [4-6].
Prolonged mouth breathing due to adenoid hypertro-
phy during early childhood can lead to disorders of
the masticatory system, dental-alveolar and skeletal
anomalies, and reduced effectiveness of orthodontic
treatment, which requires strengthening the perioral
muscle tone and restoring normal breathing patterns.

Other researchers emphasize that children with
chronic nasal obstruction and adenoid hypertrophy ex-
hibit symptoms collectively described as the “adenoid
facial type”. However, malocclusion does not always

dHdodoHmus
————TLT

correspond to vertical incisal disocclusion [7-9]. There
are isolated and sometimes contradictory reports on
the impact of adenoid hypertrophy on malocclusion, in-
cluding VID [10; 11].

OBJECTIVE

The aim of this study was to examine the prevalence
of adenoid hypertrophy in children aged 7 to 9 years
with vertical incisal disocclusion, paying special atten-
tion to the factors contributing to the development of
this malocclusion.

MATERIALS AND METHODS

The study was conducted at the clinical base of the
Department of Therapeutic Dentistry, Medical Insti-
tute, RUDN University. From 2023 to 2024, 100 patients
aged 7-9 years were initially examined. Groups for fur-
ther study were selected based on survey data, clinical
examination, and radiological assessment.

Inclusion Criteria:

—age: 7-9 years;

— mixed dentition;

— vertical incisal disocclusion;

- history of adenoid hypertrophy.

Exclusion Criteria:

— age outside the specified range (under 7 or over
9 years);

— previous adenoidectomy;

— decline of participation.

A total of 60 patients met the criteria. They were di-
vided into two equal groups:

1. Comparative group: 30 children with vertical in-
cisal disocclusion.
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2. Control group: 30 children without vertical incisal
disocclusion.

At the time of the study, the diagnosis of adenoid hy-
pertrophy in the patients was current and confirmed by
otolaryngologist examination within the previous year.

Informed consent was obtained from legal repre-
sentatives before clinical and radiological examina-
tions. Parents completed a health questionnaire, with
particular attention given to otorhinolaryngological his-
tory and breathing disorders.

For clinical examination, only children with vertical
incisal disocclusion combined with minimal mesial or
distal occlusion (not exceeding a 1.5 mm deviation from
Angle’s Class | by the first molars) were included. The
severity of vertical disocclusion was determined by the
interincisal distance:

Grade I: Gap up to 3 mm;

Grade Il: Gap from 3 to 6 mm;

Grade Ill: Gap over 6 mm [12].

All 60 patients underwent lateral cephalography
using a GENDEX GXDP-700 device (KAVO) in the NHP
position. Growth type as a prognostic factor for VID
was assessed using one cephalometric parameter: the
ratio of posterior facial height to anterior facial height
(SGo/NMe), with normal values ranging from 62-65%.
Lower values indicate vertical growth, while higher
values indicate horizontal growth [13]. This parameter
was selected as the most convenient and informa-
tive for interpretation, avoiding difficulties caused by
unerupted permanent teeth.

Statistical analysis was conducted using Microsoft
Excel 365. Normality of data distribution was assessed
using the Kolmogorov-Smirnov test. Mean values and
standard deviations (SD) were calculated. The t-test
was used to determine the statistical significance of
differences, and the Pearson correlation coefficient (r)
was used to study relationships between two variables.
Results with a probability <0.05 were considered statis-
tically significant.

RESULTS

Sixty children aged 7-9 years with varying degrees
of vertical incisal disocclusion were comprehensively
examined and distributed by gender, age, and medical
history (Table 1). All patients underwent cephalometric
analysis.

The mean age of patients in both groups was 7 years.
The average interincisal gap in Group 1 was 2.7-4.1 mm
(Grade Il severity), with the most pronounced gaps ob-
served in children aged 7-8 years. Statistical analysis
revealed that anterior open bite was more common in
children aged 7-8 years (p = 0.036) with a history of
adenoid hypertrophy and impaired nasal breathing
(p <0.001).

Adenoid hypertrophy was found in 14 patients with
VID (46.6%) and 11 patients without VID (36.6%). Pear-
son correlation analysis revealed a moderate positive
correlation (r = 0.38, p < 0.05) between adenoid hyper-
trophy and VID development.

Further details on skeletal growth types and associa-
ted correlations are represented in diagrams and tables.
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DISCUSSION

Vertical incisal disocclusion (VID) is a type of ma-
locclusion that can develop due to prolonged habitual
mouth breathing associated with adenoid hypertrophy.
The etiology of open bite is multifactorial, involving ge-
netic and environmental factors as well as their com-
binations [14-16]. According to several studies, mouth
breathing can lead to the development of anterior open
bite [17; 18]. The diagnosis and etiological evaluation of
malocclusion are essential for creating an appropriate
orthodontic treatment plan and, if necessary, involving
related specialists to address comorbid pathologies.

Table 1. Distribution of patients by age, gender,
and medical history

Ta6nuuya 1. PacnpegeneHne nauneHToB No BO3pacTy,
rnoJsly u aHaMHe3y

Characteristic P PEECEN kel p-value
n(%) |VID,n(%)| n (%)
Age
7 10(33.3)| 10(33.3) | 20(33.3) | 0.036*
8 12(40.0) | 8(26.6) |20(33.3)
9 8(26.6) | 12(40.0) | 20(33.3)
Gender
Female 18 (60.0) | 15(50.0) | 33(55.0) | 0.087*
Male 12 (40.0) | 15(50.0) | 27 (45.0)
Breathing Type
Mouth Breathing |22 (73.3)| 12(40.0) | 34 (56.6) | 0.046*
Nasal Breathing 8(26.6) | 18(60.0) | 26 (43.3)
Adenoid Hypertrophy
Yes 14 (46.6) | 11(36.6) | 25(41.6) |<0.001*
No 16 (53.3) | 19(63.3) | 35(58.3)

Note. * p < 0.05.
lMpumeyvanmne. * p < 0,05.

70
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1
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Fig. 1. The box diagram of the distribution of growth
type data in patients of the comparative (with OB)

and control group (without OB)

Puc. 1. dwmnyHaa gnarpamma pacnpeneneHns gaHHbIX
Tuna pocTa y NauneHToB cpaBHUTeNbLHOM (c BP/)

M KOHTPONbHOW rpynnbl (6e3 BPL,)
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In this study, the Pearson correlation coefficient
was used to determine the relationships between the
development of VID and the presence of adenoid hy-
pertrophy, mouth breathing, and vertical growth pat-
terns. Analysis and comparison of these parameters

.
Fig. 2. An example of calculating the growth type

on LC in a patient with adenoid hypertrophy
without open bite and vertical growth type

Puc. 2. lNpumep pacyeTa Tmna pocta no TP

y nauueHTa ¢ runepTpodunen rmoTo4HON MUHOANNHbI
6e3 BepTuKanbHOW Pe3u0BOi AN3OKKIO3UN

1 BEPTUKANbHOrO TMNa pocTta
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