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Introduction. Nowadays the dental 
anomalies frequency among schoolchil-
dren is determined as a high level [4, 
23, 26].  At the same time, a wide range 
of pathogenesis and etiological factors 
cause certain difficulties in solving the 
problems of their treatment and preven-
tion [8, 30].  Meanwhile, the dentoalveo-
lar system anomalies are considered as 
an isolated pathology, as well as multifac-
torial, environmental and genetic diseas-
es [11, 20, 24]. CTD belongs to the het-
erogeneous group of pathologies associ-
ated with hereditary factors, where their 
phenotypic features are related to this 
pathology [1, 2, 10, 21, 25]. At the same 

time, the common CTD manifestations of 
phenotypic features are associated with 
changes in connective tissue metabolic 
processes that contribute to the devel-
opment of pathological processes of the 
musculoskeletal system, circulatory or-
gans and abdominal cavity, etc. [3, 9, 19, 
22, 31].

It should be noted that the connective 
tissue, with its constituent components 
is the basis for the organs and tissues 
of the dentoalveolar system, and make 
their complete functioning [6, 7, 12, 27].  
At the same time, local CTD manifes-
tations contribute to a decrease in den-
tal caries resistance and an increase in 
pathological processes of periodontal tis-
sues, anatomical deformation of the hard 
palate, dental anomalies, temporoman-
dibular joints, etc. [5, 13, 14, 28]. Mean-
while, the dental aspects of this problem 
have not been studied sufficiently today, 
where it has been established that one 
of the CTD markers is the gothic palate, 
which determines the nature of morpho-
functional changes in the dentoalveolar 
system [15, 16, 17, 18, 29]. The research 
improving the treatment, prevention and 
rehabilitation of local CTD manifestations 
in children and adolescents has theoreti-
cal, scientific and practical significance in 
dentistry.

The aim of the research is to deter-
mine the degrees of dentition constriction 
on the basis of a comprehensive clinical 
and biometric study of anatomical maxilla 
deformities taking into account congenital 
deformities of the hard palate in children 
and adolescents with different degrees of 
connective tissue dysplasia severity.

Materials and methods of the study. 
We have carried out a survey of 956 chil-
dren and adolescents aged from 12-15 
years old with congenital connective tis-
sue differentiation disorders. The exam-
ination included educational establish-
ments of the Republic of Sakha (Yakutia): 

-	 Yakutsk schools (School No. 
5, School № 2, School № 35, Yakutsk 
City Lyceum, Yakutsk City Gymnasium, 
School № 26, Gymnasium № 8, School 
№ 9).

-	 Village Pokrovsk, Khangalassky 
ulus (district) (Schools No. 1 and No. 2.)

-	 villages Mokhsogollokh, 
Tekhtyur, Oktemtsy, Chapaevo, 
Nemugyuntsy, Kyl-Bastakh, Oy and 
Ulakhan-An. 

The CTD severity was interpreted 
by T. Milkovska-Dmitrova and A. Karka-
shev’s method (1985). The CTD severi-
ty in the examined children and adoles-
cents was calculated according to the 
sum of scores: the sum of scores does 
not exceed 12 in a mild degree, 23 - in 
a moderate degree, and 24 or more - in 
a severe degree. The depth of the hard 
palate vault in case of deformities was 
diagnosed by a well-known device for 
measuring the height of the hard palate 
vault [15].

A biometric study of the hard palate 
vault height with different CTD severity 
degrees was carried out, in 629 at dental 
consultation and in 327 jaw models ac-
cording to the method of Ushnitsky I.D., 
Nikiforova E.Yu., Ammosova A.M. (2018) 
[16]. Cast models of the jaws were ob-
tained at dental consultation, then bio-
metric measurements were performed at 
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the Department of Therapeutic, Surgical, 
Orthopedic Dentistry and Pediatric Den-
tistry of the Medical Institute of M.K. Am-
mosov North-Eastern Federal University 
and Yakutsk Specialized Dental Center. 
Morphometric studies of anatomical de-
formities of the hard palate were per-
formed by a special device for measuring 
the height of the hard palate vault [15], 
the upper jaw was performed on diagnos-
tic models using a special caliper having 
fixed and movable jaws for measuring 
external dimensions made in a truncat-
ed plate form, which are designed for 
fixing removable intraoral pads for fixed 
and movable measuring jaws (patent № 
205333 dated 09.07.2021). To obtain ob-
jective data, we used Pont-Linder-Hart’s 
method for determining the width of den-
tal rows in children and adolescents, 
where we found the relationship between 
the total values of the mesiodistal inci-
sors and the width of the dental row in the 
area of the first premolars and molars. 
Further, we interpreted the obtained data 
of maxillary constriction depending on 
the parameters of the hard palate vault 
height at different CTD severity. 

The research was regulated by the ba-
sic documents of organization of scientif-
ic research in Russia.

Statistical analysis of the results was 
carried out with a package of programs 
"SPSS" version 22, license "IBM SPSS 
22", as well as Pearson correlation anal-
ysis (r) and factor analysis by Varimax 
method. 

Results and discussion. The data 
showed the presence of some peculiar-
ities. Thus, our biometric studies estab-
lished the variability of morphological 
deformities of the maxilla constriction de-
pending on the hard palate vault height 
in different degrees of CTD severity in 
the examined age groups of children. 
According to the frequency of its various 
severity, the average degree prevailed 
(55,12±1,05%), followed by the mild 
form - 32,05±1,59%, and the lowest in-

dices were found at the severe degree - 
12,83±2,04%. 

The hard palate vault height was mea-
sured by our own device [15] according to 
successive technological steps. If cast di-
agnostic models were used, the height of 
the hard palate vault was measured with 
the use of our device. For this purpose, a  
bar was placed between the second pre-
molars and the first molars of the upper 
jaw to create a horizontal reference point 
and the measuring ruler was advanced to 
the stop (to the deepest [high] point of the 
hard palate vault).

Analysis of the results indicates the 
presence of some features of maxillary 
constriction depending on the CTD se-
verity, taking into account the depth of 
change in the hard palate vault (Table). 
Thus, when the depth of the gothic palate 
is pronounced in the examined school-
children with mild CTD, the indexes of 
variability in the upper jaw constriction 
by measuring points between premo-
lars is 15,38+ 0,08 mm and molars is 
17,69+ 0,07 mm. Whereas, the average 
values respectively characterized maxil-
lary constrictions within -2,57+ 0,13 and  
-2,16+ 0,13 mm. Meanwhile, the dynamic 
changes in the studied parameters be-
came more pronounced, where the val-
ues of the distances between premolars 
and molars were at the level of numerical 
values 15,73+ 0,08 and 20,13+ 0,06 mm 
in CTD moderate severity. At the same 
time, the mean values were -2,90 + 0,17 
and -2,57+ 0,24 mm, which when com-
pared with the mild degree have signifi-
cant differences (P<0.05). Children with 
severe CTD pronounced changes in the 
height of hard palate vault accompanied 
by significant deformities of the maxillary 
dentition in the form of its pronounced 
deformities. Thus, between the mea-
suring points on premolars and molars, 
there were 14,74+ 0,07 and 20,49+ 0,11 
mm, and their mean values were 6,69+ 
0,47 and -6,58+ 0,43 mm respectively, 
which also had significant differences in 

comparison with data of average severity 
(P<0,05).

The data of the biometric measure-
ments results determine the maxilla con-
strictions due to the hard palate vault 
height at different degrees of CTD se-
verity in children and adolescents. In ad-
dition, the use of the developed method 
in identifying local (organs and tissues 
of the oral cavity) CTD manifestations 
contributes to a more rapid adoption of 
comprehensive therapeutic and preven-
tive actions to restore constrictions, max-
illofacial anomalies and deformities of the 
upper jaw without complex clinical and 
diagnostic measures.

Pearson correlation analysis revealed 
the relationship between the gothic pal-
ate and bite disorder (r=0.81), changes 
in tooth position and dentition deformity 
(r=0.59). In addition, the relation pres-
ence between the gothic palate and up-
per jaw constriction in CTD among chil-
dren and adolescents was confirmed by 
the results of factor analysis using the 
Varimax method.

Conclusion. We have obtained the 
results of measuring the maxilla constric-
tion for the first time depending on the 
depth of the hard palate vault in school-
children with various CTD degrees. It 
forms the basis for timely planning and 
organization of comprehensive dental 
care improving the diagnosis, treatment 
and prevention of morphological maxilla 
deformities in this pathology, involving 
specialists in various fields.
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Dependence of the narrowing of the upper jaw on the severity of connective tissue dysplasia (mm)

Indicators of narrowing
of the upper jaw are mild

Mild degree (the depth of the height 
of the arch of the hard palate is

up to 18.0+0.02 mm)

Moderate degree
(depth of the firmament arch height 

from 19.0+0.04
up to 27.0+0.3 mm)

Severe degree
(depth of the firmament arch height 

from 28.0 +0.03
up to 32.0+ 0.02 mm)

distance between 
premolars 

distance between 
molars 

distance between 
premolars 

distance between 
molars 

distance between 
premolars 

distance between 
molars

Minimum values -9.87+0.46 -10+0.47 -12.2+0.36 -14+0.18 -9.5+0.59 -17.12+0.74
Maximum values +5.51+0.38 +7.69+0.40 +3.53+0.11 +6.13+0.15 -5.24+0.53 -3.37+0.82
Average values -2.57+0.13 -2.16+0.15 -2.90+0.17* -2.57+0.24* -6.69+0.47** -6.58+0.43**

Note. Statistical significance of differences in the narrowing of the upper jaw in DST: * - mild and moderate severity; ** - moderate and severe 
severity.

Reference



4’ 2021 109

лиорганных нарушений у детей: автореф. дис. 
…д-ра мед. наук / В.Г. Арсентьев. – СПб., 2018. 
– 42 с. [Arsentiev V.G. Dysplasia of connective 
tissue as the constitutional basis for multi-organ 
disorders in children: thesis .... doctor of medical 
sciences. St. Petersburg, 2018; 42 (In Russ.).]

3. Активность мышц у пациентов с дис-
функцией височно-нижнечелюстного сустава: 
роль недифференцированной дисплазии со-
единительной ткани / М.С. Блинов, И.И. Бо-
родулина, Г.А. Гребнев [и др.] // Медицинский 
вестник Северного Кавказа. – 2019. – Т.1, 
№1. – С.108-111. [Blinov M.S., Borodulina I.I., 
Grebnev G.A., et al. Muscle activity in patients 
with temporomandibular dysfunction: the role 
of undifferentiated connective tissue dysplasia. 
Medicinskij vestnik Severnogo Kavkaza. 2019; 1 
(1): 108-111 (In Russ.).]

4. Биометрические особенности зубоче-
люстной системы у детей с дисплазией со-
единительной ткани / Е.Ю. Никифорова, И.Д. 
Ушницкий, А.М. Аммосова [и др.] // Актуальные 
проблемы и перспективы развития стоматоло-
гии в условиях Севера: сборник статей меж-
региональной научно-практической конфе-
ренции, посвященной 20-летию стоматологи-
ческого отделения ФГАОУ ВПО «Северо-Вос-
точный федеральный университет имени М.К. 
Аммосова». – Якутск, 2016. – 231-236. [Nikifor-
ov E.Yu., Ushnitsky I.D., Ammosova A.M., et al. 
Biometric features of the denture system in chil-
dren with connective tissue dysplasia. Aktual'nye 
problemy i perspektivy razvitiya stomatologii v 
usloviyah Severa: sbornik statej mezhregional'noj 
nauchno-prakticheskoj konferencii, posvyash-
chennoj 20-letiyu stomatologicheskogo otdeleni-
ya FGAOU VPO «Severo-Vostochnyj federal'nyj 
universitet imeni M.K. Ammosova». Yakutsk, 
2016: 231-236.

5. Биометрическая характеристика изме-
нений твердого неба у детей с дисплазией со-
единительной ткани / И.Д. Ушницкий, Е.Ю. Ни-
кифорова, А.М. Аммосова [и др.] // Эндодонтия 
Today. – 2016. – №4. – С.29-31 [Ushnitsky I. D., 
Nikiforova E. Yu., Ammosova A. M., et al. Biomet-
ric characteristic of hard palate changes in chil-
dren with connective tissue dysplasia. Endodon-
tia Today. – 2016; 4 : 29-31 (In Russ.).]

6. Возможности лечения дисплазии соеди-
нительной ткани у детей и подростков (лите-
ратурный обзор) / В.А. Кучеров, Ю.А. Кравцов, 
М.В. Яворская [и др.] // Уральский медицинский 
журнал. – 2019. – №2. – С.20-25 [Kucherov V.A., 
Kravtsov Yu.A., Yavorskaya M.V., et al. Possibili-
ties of treating connective tissue dysplasia in chil-
dren and adolescents (literary review). Ural’skiy 
Medicinsky Jhurnal. 2019; 2: 20-25 (In Russ.).]

7. Клинико-инструментальная оценка форм 
и синдромов недифференцированной диспла-
зии соединительной ткани / Ю.А. Луценко, Н.С. 
Черкасов, О.В. Давыдова [и др.] // Вестник 
Волгоградского государственного медицин-
ского университета. – 2019. –– Т.71, №3. – С. 
58-61. Lutsenko[Yu.A., Cherkasov N.S., Davydo-
va O.V., et al. Clinical-instrumental assessment 
of undifferentiated connective tissue dysplasia 
forms and syndromes. Byulleten’ Volgogradsko-
go Gosudarstvennogo Medicinskogo Universita. 
2019; 71(3): 58-61 (In Russ.).]

8. Клинико-эпидемиологическая характе-
ристика стоматологических заболеваний у 
детей с дисплазией соединительной ткани, 
проживающих в Республике Саха (Якутия) / 
И.Д. Ушницкий, Е.Ю. Никифорова, А.М. Ам-
мосова [и др.] // Актуальные проблемы сто-
матологии Арктического региона, современ-
ные тенденции и перспективы диагностики, 
лечения и профилактики стоматологических 
заболеваний. Материалы I Арктического сто-
матологического форума. – Архангельск, 2015. 
– С.102-104. [Ushnitsky I.D., Nikiforova E.Yu., 
Ammosova A.M., et al. Clinical and epidemiolog-

ical characteristic of dental diseases in children 
with connective tissue dysplasia living in the Re-
public of Sakha (Yakutia). Aktual'nye problemy 
stomatologii Arkticheskogo regiona, sovremen-
nye tendencii i perspektivy diagnostiki, lecheni-
ya i profilaktiki stomatologicheskih zabolevanij. 
Materialy I Arkticheskogo stomatologicheskogo 
foruma. Arkhangelsk, 2015:102-104.

9. Краснова Е.Е. Основные направления 
лечения детей с билиарными дисфункциями, 
ассоциированными с дисплазией соедини-
тельной ткани / Е.Е. Краснова, В.В. Чемода-
нов, О.П. Шлыкова // Лечащий врач. – 2019. 
– Т.19, №9. –– С.40-43. [Krasnova E.E., Chemo-
danov V.V., Shlykova O.P. Main treatment areas 
for children with biliary dysfunctions associated 
with connective tissue dysplasia. Lechashchij 
vrach. 2019; 19 (9): 40-43 (In Russ.).]

10. Никифорова Е.Ю. Характеристика пато-
логических процессов органов и тканей поло-
сти рта у детей с дисплазией соединительной 
ткани, проживающих в условиях Севера / Е.Ю. 
Никифорова, И.Д. Ушницкий, К.В. Соколова // 
Материалы XX Международной научно-прак-
тической конференции «Актуальные вопро-
сы стоматологии». – Омск, 2014. – С.205-206. 
[Nikiforova E.Yu., Ushnitsky I.D., Sokolova K.V. 
Characteristic of the pathological processes of 
oral organs and tissues in children with connec-
tive tissue dysplasia living in the North. Materi-
aly XX Mezhdunarodnoj nauchno-prakticheskoj 
konferencii «Aktual'nye voprosy stomatologii».  
Omsk, 2014: 205-206 (In Russ.).]

11. Никифорова Е.Ю. Основные стомато-
логические заболевания и фенотипические 
признаки дисплазии соединительной ткани, 
проявляющиеся в зубочелюстной системе у 
детей, проживающих в условиях высоких ши-
рот / Е.Ю. Никифорова, И.Д. Ушницкий, А.М. 
Аммосова [и др.] // Актуальные проблемы и 
перспективы развития стоматологии в услови-
ях Севера: сборник статей межрегиональной 
научно-практической конференции, посвя-
щенной 95-летию стоматологической службы 
Республики Саха (Якутия). – Якутск, 2015. – 
С.236-241 [Nikiforova E.Yu., Ushnitsky I.D., Am-
mosova A.M.,  et al. Basic dental diseases and 
phenotypic signs of connective tissue dysplasia, 
manifested in the dentition system in children liv-
ing in high latitudes. Aktual'nye problemy i pers-
pektivy razvitiya stomatologii v usloviyah Severa: 
sbornik statej mezhregional'noj nauchno-prak-
ticheskoj konferencii, posvyashchennoj 95-letiyu 
stomatologicheskoj sluzhby Respubliki Saha (YA-
kutiya). Yakutsk, 2015: 236-241 (In Russ.).]

12. Особенности биофизических свойств 
и состава ротовой жидкости у детей с дис-
плазией соединительной ткани, проживающих 
в условиях высоких широт / Е.Ю. Никифоро-
ва, И.Д. Ушницкий, А.М. Аммосова [и др.] // 
Якутский медицинский журнал. – 2016. – Т.56, 
№4. – С.41-43. [Nikiforov E.Yu., Ushnitsky I.D., 
Ammosova A.M., et al. Features of biophysical 
properties and oral fluid composition in children 
with connective tissue dysplasia living in high lati-
tudes. Yakut medical journal.  2016; 56(4) : 41-43 
(In Russ.).]

13. Особенности изменений высоты свода 
твердого неба у детей с дисплазией соедини-
тельной ткани / Е.Ю. Никифорова, И.Д. Ушниц-
кий, А.М. Аммосова [и др.] // Актуальные про-
блемы и перспективы развития стоматологии 
в условиях Севера: сборник статей межреги-
ональной научно-практической конференции 
с международным участием, посвященной 
60-летию Медицинского института СВФУ име-
ни М.К. Аммосова. – Якутск, 2017. – С.126-129. 
[Nikiforova E.Yu., Ushnitsky I.D., Ammosova 
A.M., et al. Features of changes in the height of 
the hard palate vault in children with connective 
tissue dysplasia. Aktual'nye problemy i perspek-
tivy razvitiya stomatologii v usloviyah Severa: 

sbornik statej mezhregional'noj nauchno-prak-
ticheskoj konferencii s mezhdunarodnym uchast-
iem, posvyashchennoj 60-letiyu Medicinskogo 
instituta SVFU imeni M.K. Ammosova. Yakutsk, 
2017: 126-129 (In Russ.).]

14. Особенности созревания минерального 
компонента эмали ретинированных зубов при 
дисплазии соединительной ткани / В.П. Конев, 
В.Д. Вагнер, А.С. Коршунов [и др.] // Инсти-
тут стоматологии. – 2019. – №3. – С.102-103. 
[Konev V.P., Wagner W.D., Korshunov A.S., et al. 
Features of maturation of the mineral component 
of retined tooth enamel in connective tissue dys-
plasia. Institut Stomatologii. 2019; 3: 102-103 (In 
Russ.).]

15. Пат.177476 Российская Федерация. 
Устройство для измерения высоты свода 
твердого неба / И.Д. Ушницкий, Е.Ю. Никифо-
рова, А.М. Аммосова; заявитель СВФУ име-
ни М.К. Аммосова, заявл. 21.07.2017; опубл. 
26.02.2018 Бюл. №6. [Ushnitsky I.D., Nikiforo-
va E.Yu., Ammosova A.M. Patent 177476 of the 
Russian Federation. Device for measuring the 
height of hard palate vault. The applicant and pat-
ent holder of «North-Eastern Federal University 
named after M.K. Ammosov» applied 21.07.2017; 
published 26.02.2018 Bulletin №6 (In Russ.).]

16. Пат. 2672369 Российская Федерация. 
Способ определения высоты свода твердого 
неба у детей с дисплазией соединительной 
ткани / Ушницкий И.Д., Никифорова Е.Ю., Ам-
мосова А.М.; заявитель и патентообладатель 
ФГАОУ ВО «Северо-Восточный федеральный 
университет имени М.К. Аммосова» заявл. 
21.07.2017; опубл. 14.11.2018 Бюл. № 32. [Pat-
ent 2672369 of the Russian Federation. Method 
for determining the height of the hard palate vault 
in children with connective tissue dysplasia / Ush-
nitsky I.D., Nikiforova E.Yu., Ammosova A.M.; the 
applicant and patent holder of the «North-Eastern 
Federal University named after M.K. Ammosov» 
applied 21.07.2017; published 14.11.2018 Bulle-
tin № 32 (In Russ.).]

17. Роль оротата магния в лечении аритми-
ческого синдрома на фоне дисплазий соедини-
тельной ткани / Е.Н. Логинова, Ю.В. Москвина, 
Г.И. Нечаева [и др.] // Лечащий врач. – 2018. 
– №12. – С.50-53 [Loginov E.N., Yu.V. Moskvin, 
G.I. Nechaev, et al. The role of magnesium oro-
tate in the treatment of arrhythmic syndrome with 
connective tissue dysplasia. Lechaschiy vrach. 
2018; 12: 50-53 (In Russ.).]

18. Совершенствование стоматологиче-
ской помощи детям и подросткам с диспла-
зией соединительной ткани, проживающих 
в условиях Республики Саха (Якутия) / Е.Ю. 
Никифорова, И.Д. Ушницкий, А.М. Аммосова 
// Методические рекомендации. – Якутск: Из-
дательский дом СВФУ, 2019. – 24 с. [Nikiforova 
E.Yu., Ushnitsky I.D., Ammosova A.M. Improve-
ment of dental care for children and adolescents 
with connective tissue dysplasia living in the con-
ditions of the Republic of Sakha (Yakutia). Meto-
dicheskie recomendatsii. Yakutsk: NEFU Publish-
ing House, 2019: 24 (In Russ.).]

19. Современные аспекты проблемы сто-
матологических заболеваний у детей с дис-
плазией соединительной ткани / И.Д. Ушниц-
кий, Е.Ю. Никифорова, А.М. Аммосова [и др.] // 
Якутский медицинский журнал. – 2015. – Т.52, 
№4. – С.85-91. [Ushnitsky I.D., Nikiforova E.Yu., 
Ammosova A.M., et al. Modern aspects of dental 
diseases in children with connective tissue dys-
plasia. Yakut Medical Journal. 2015; 52 (4): 85-91 
(In Russ.).]

20. Стоматологический статус у детей го-
рода Якутска с дисплазией соединительной 
ткани / Е.Ю. Никифорова, И.Д. Ушницкий, Че-
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