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Abstract
AIM. Conduct the associative estimation of the increase of caries intensities in depending of the level of mi- 
neralizing potential of the mixed saliva and nosology forms of the congenital unjoining of maxillary complex.
MATERIALS AND METHODS. Importance of mineralizing activities of oral liquid was studied with determina-
tion its intercoupling with expression of the increase tooth decay beside 98 children with congenita pathology 
of the upper lip and palate. In this connection were chosen 4 clinical groups in depending of mineralizing level 
activities of the mixed saliva and cariesresistance. 1st group has formed 19 children with high level of minera- 
lizing potential of the mixed saliva and absence of tooth caries. In the second group entered 26 children with 
average level of mineralizing potential of the mixed saliva and carious of molars and premolars of the jaws. 
28 children with low level of mineralizing potential of the saliva and carious defeat not only chewing teeth, but 
also maxillary incisor has formed the third group. In 4th group entered 25 children with very low level of mine- 
ralizing potential of the mixed saliva and carious defeat all function-oriented teeth segment.
RESULTS. Factors of the increase of intensities of the teeth caries amongst 6–7 years children with named 
by vice and with high level of mineralizing activities of oral liquid after 12 months from moment of the primary 
checkup have formed at the average 0.26 ± 0.02, amongst children of 8–9 years these factors in given period 
has formed at the average 0.40 ± 0.03, amongst 10–11 year’s children they have formed 0.34 ± 0.06, amongst 
children of 12–13 years they have formed 0.41 ± 0.07, but amongst children of 14–15 years they have formed 
0.47 ± 0.04. As a whole for three-year period of the observation from 2022 to 2024 years factors of the in-
crease of caries intensities beside children in given age groups corresponded to importance’s 0.59 ± 0.05, 
0.73 ± 0.05, 067 ± 0.09, 0.74 ± 0.09 and 0.80 ± 0.05 accordingly.
CONCLUSIONS. Reliable dynamics of caries intensities temporary and permanent teeth beside children with 
congenital pathology of maxillary complex, probably, is connected with absence of the complex program of 
the preventive maintenance of main dentistry diseases. Maximum dynamics of caries intensities amongst 
examined persons is connected with disorders homeostatic balances of oral cavity because of anatomist-
functional disorders beside children with congenital pathology maxilla-facial area.
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Резюме
ЦЕЛЬ. Провести ассоциативную оценку прироста интенсивности кариеса зубов в зависимости от 
уровня минерализационного потенциала смешанной слюны и нозологических форм врожденной рас-
щелины верхнечелюстного комплекса.
МАТЕРИАЛЫ И МЕТОДЫ. Значение минерализационной активности ротовой жидкости было изучено 
с определением ее взаимосвязи с выраженностью прироста кариеса зубов у 98 детей с врожденной 
патологией верхней губы и неба. В связи с этим нами были выделены 4 клинические группы в зависи-
мости от уровня минерализационной активности смешанной слюны и кариесоустойчивости. Первую 
группу составили 19 детей с высоким уровнем минерализационного потенциала смешанной слюны 
и отсутствием пораженных кариесом зубов. Во вторую группу вошли 26 детей со средним уровнем 
минерализационного потенциала смешанной слюны и кариозным поражением моляров и премоляров 
челюстей. 28 детей с низким уровнем минерализационного потенциала слюны и кариозным пораже-
нием не только жевательных зубов, но и верхнечелюстных резцов составили третью группу. В четвер-
тую группу вошли 25 детей с очень низким уровнем минерализационного потенциала смешанной слю-
ны и кариозным поражением всех функционально-ориентированных зубных сегментов.
РЕЗУЛЬТАТЫ. Показатели прироста интенсивности зубного кариеса среди детей 6–7 лет с названным 
пороком и с высоким уровнем минерализационной активности ротовой жидкости спустя 12 месяцев 
от момента первичного осмотра составили в среднем 0,26 ± 0,02, среди детей 8–9 лет эти показатели 
в данном периоде составили в среднем 0,40 ± 0,03, среди детей 10–11 лет они составили 0,34 ± 0,06, 
среди детей 12–13 лет они составили 0,41 ± 0,07, а среди детей 14–15 лет они составили 0,47 ± 0,04. 
В целом за весь трехлетний период наблюдения с 2022 по 2024 г. показатели прироста интенсив-
ности зубного кариеса у детей в данных возрастных группах соответствовали значениям 0,59 ± 0,05, 
0,73 ± 0,05, 0,67 ± 0,09, 0,74 ± 0,09 и 0,80 ± 0,05 соответственно.
ВЫВОДЫ. Достоверная динамика интенсивности кариеса временных и постоянных зубов у детей 
с  врожденной патологией верхнечелюстного комплекса, по-видимому, связан с отсутствием ком-
плексной программы профилактики основных стоматологических заболеваний. Максимальная ди-
намика интенсивности кариеса среди обследованных лиц связан с нарушением гомеостатического 
равновесия полости рта из-за анатомо-функциональных нарушений у детей с врожденной патологией 
челюстно-лицевой области.

Ключевые слова: врожденная расщелина, губа, неба, смешанная слюна, минерализационная актив-
ность, интенсивность кариеса
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INTRODUCTION
Congenital clefts of the upper lip and palate are 

among the most severe developmental anomalies of 
the maxillofacial region. The majority of children af-
fected by this condition are disabled from birth and 
require prolonged, comprehensive, specialized treat-

ment, as well as dedicated care and upbringing [1–3]. 
This is обусловлено the complexity of functional im-
pairments of the oral organs and tissues, the multitude 
of unresolved issues related to their prevention and 
treatment, and the subsequent development of the 
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patients’ personality, educational and professional at-
tainment, and social adaptation [4–5].

In the 21st century, a steady increase in the incidence 
of congenital malformations of the maxillofacial region 
has been observed. Over the past 40 years, the number 
of children with this pathology has increased, with signi- 
ficant variations across countries and regions. Currently, 
the incidence of cleft lip and palate varies considerably 
worldwide. In the Russian Federation, it ranges from 
1 : 630 to 1 : 1280 [6]. The average prevalence among 
European children is approximately 1 : 500 [7], in the 
United States – 1 : 600 [8], in Japan – 1 : 588 [9], and on 
the African continent – 1 : 2440 [10].

Patients with congenital cleft lip and palate, as well as 
the challenges of their subsequent rehabilitation, repre-
sent one of the most significant issues in dentistry. Re-
habilitation measures for such patients are long-term, 
complex, and involve multiple stages. The rehabilitation 
process extends from birth to adulthood and requires 
a multidisciplinary team approach involving numerous 
specialists [11–13].

Despite the large number of studies devoted to 
congenital cleft lip and palate [14–16], this issue re-
mains highly relevant. To date, no clinical assessment 
has been conducted of the baseline mineralization po-
tential of oral fluid in children with congenital maxillo-
facial anomalies in relation to dental caries intensity. 
Furthermore, there is a lack of data on the increment 
of dental caries intensity in children with cleft lip and 
palate depending on the level of mineralization poten-
tial of mixed saliva.

Despite significant advances achieved by oral and 
maxillofacial surgeons in correcting such defects, is-
sues related to the provision of therapeutic dental care 
for these patients remain incompletely resolved. In-
vestigation of the aforementioned aspects will enable 
optimization of treatment and preventive strategies, ul-
timately contributing to more effective rehabilitation of 
children with cleft lip and palate.

AIM
To perform an associative assessment of the incre-

ment in dental caries intensity depending on the level 
of mineralization potential of mixed saliva and the no-
sological forms of congenital clefts of the maxillary 
complex.

MATERIALS AND METHODS
The mineralization activity of oral fluid was investi-

gated by assessing its relationship with the severity of 
the increment in dental caries in 98 children with con-
genital pathology of the upper lip and palate. To evalua- 
te the mineralization activity of mixed saliva, a clinical 
method for assessing enamel remineralization rate (the 
KOSRE test) was used. This method is based on the 
evaluation of both the remineralizing properties of oral 
fluid and the condition of dental enamel.

The enamel surface of the examined tooth was 
thoroughly cleaned of plaque using a dental spatula 
and a  3% hydrogen peroxide solution, followed by  

drying with compressed air. A drop of hydrochloric 
buffer solution (pH 0.3–0.6) of a constant volume was 
then applied. After 1 minute, the demineralizing so-
lution was removed with a cotton swab. The etched 
enamel surface was subsequently exposed for 1 minu- 
te to a cotton pellet soaked in a 2% methylene blue so-
lution. The susceptibility of enamel to acid exposure 
was assessed based on the intensity of staining of the 
etched enamel area.

The degree of enamel staining was evaluated  
using a graded blue color scale, where the least stained 
enamel corresponded to 10% and the most intensely 
stained enamel to 100%. After 24 hours, repeated 
staining of the etched enamel area was performed 
without reapplication of the demineralizing solution. If 
the etched area stained again, the procedure was re-
peated after another 24 hours. The loss of the enamel’s 
ability to stain was interpreted as complete restora-
tion of the mineral composition of the examined area. 
Enamel resistance to acid was expressed as a percent-
age, while the mineralization activity of mixed saliva 
was measured in days.

Caries resistance was characterized by low enamel 
susceptibility to acid exposure (<40%) and high mi- 
neralization activity of saliva (24 to 3 days). In contrast, 
caries susceptibility was associated with high enamel 
susceptibility to acid exposure (>40%) and low mine- 
ralization activity of saliva (>3 days).

Based on these parameters, four clinical groups 
were identified according to the level of mineralization 
activity of mixed saliva and caries resistance. The first 
group included 19 children with a high level of minerali-
zation potential of mixed saliva and no carious lesions, 
classified as caries-resistant. The second group com-
prised 26 children with a moderate level of mineraliza-
tion potential and carious lesions affecting molars and 
premolars. The third group included 28 children with 
a  low level of mineralization potential and carious in-
volvement not only of posterior teeth but also of maxil-
lary incisors. The fourth group consisted of 25 children 
with a very low level of mineralization potential and cari-
ous lesions affecting all functionally significant dental 
segments.

Depending on the clinical form of congenital patho- 
logy, the examined patients were also divided into four 
groups: isolated cleft of the upper lip; isolated cleft of 
the soft palate; isolated cleft of both the soft and hard 
palate; and complete clefts involving the upper lip, soft 
palate, and hard palate.

Statistical analysis was performed using applied 
statistical software (Statistica 6.0). A p-value of <0.05 
was considered indicative of statistically significant dif-
ferences, leading to rejection of the null hypothesis and 
acceptance of the alternative hypothesis.

RESULTS
Planning the provision of cariological care for chil-

dren with congenital cleft lip and palate requires, in 
an integrated manner, an understanding of changing 
trends in the dynamics of caries intensity in both pri-
mary and permanent dentitions. The obtained data in 
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During the study, a comparative analysis of the 
dynamic indicators of dental caries intensity was 
carried out in patients with high (2.09 ± 0.22), mo- 
derate (4.21 ± 0.39), low (5.95 ± 0.71), and very low 
(9.03 ± 0.93) levels of mineralization potential of oral 
fluid (Tables 1–3).

Table 1. Dynamics caries intensities beside persons with high level of mineralizing potential of the mixed saliva
Таблица 1. Динамика интенсивности кариеса зубов у лиц с высоким уровнем  
минерализационного потенциала смешанной слюны

Age of patients, 
years

Caries intensities (CFMth + cfth) Increase of caries 
intensitiessource importance after 1 year after 2 years after 3 years

6–7 3.94 ± 0.19* 3.99 ± 0.21* 4.20 ± 0.21* 4.53 ± 0.24* 0.59 ± 0.05

8–9 4.47 ± 0.23* 4.55 ± 0.26* 4.87 ± 0.26* 5.20 ± 0.28* 0.73 ± 0.05

10–11 2.15 ± 0.10* 2.17 ± 0.13* 2.49 ± 0.16* 2.82 ± 0.19* 0.67 ± 0.09

12–13 4.39 ± 0.22 4.51 ± 0.27 4.80 ± 0.29 5.13 ± 0.31 0.74 ± 0.09

14–15 5.95 ± 0.29 6.10 ± 0.33 6.42 ± 0.33 6.75 ± 0.34 0.80 ± 0.05

At the average 4.18 ± 0.21 4.26 ± 0.24 4.56 ± 0.25 4.89 ± 0.27 0.71 ± 0.07

* total importance CFMth and cfth

this regard make it possible to develop a comprehen-
sive set of measures aimed at improving the thera-
peutic and preventive framework of cariological care.  
In this context, we present the results of a study on the 
dynamics of caries intensity in children with combined 
clefts of the soft and hard palate.

Table 2. Dynamics caries intensities beside persons with average level of mineralizing potential of the mixed saliva
Таблица 2. Динамика интенсивности кариеса зубов у лиц со средним уровнем  
минерализационного потенциала смешанной слюны

Age of patients, 
years

Caries intensities (CFMth + cfth) Increase of caries 
intensitiessource importance after 1 year after 2 years after 3 years

6–7 4.71 ± 0.26* 4.94 ± 0.22* 5.31 ± 0.27* 5.59 ± 0.34* 0.88 ± 0.08

8–9 5.24 ± 0.26* 5.55 ± 0.28* 5.93 ± 0.33* 6.14 ± 0.37* 0.90 ± 0.11

10–11 2.63 ± 0.10* 2.80 ± 0.12* 3.13 ± 0.15* 3.34 ± 0.17* 0.71 ± 0.07

12–13 5.16 ± 0.24 5.45 ± 0.29 5.82 ± 0.31 6.11 ± 0.34 0.95 ± 0.10

14–15 6.72 ± 0.30 6.95 ± 0.32 7.27 ± 0.36 7.55 ± 0.42 0.83 ± 0.12

At the average 4.89 ± 0.23 5.14 ± 0.25 5.49 ± 0.28 5.75 ± 0.33 0.85 ± 0.10

* total importance CFMth and cfth

Table 3. Dynamics caries intensities beside persons with low level of mineralizing potential of the mixed saliva
Таблица 3. Динамика интенсивности кариеса зубов у лиц с низким уровнем  
минерализационного потенциала смешанной слюны

Age of patients, 
years

Caries intensities (CFMth + cfth) Increase of caries 
intensitiessource importance after 1 year after 2 years after 3 years

6–7 5.63 ± 0.28* 5.72 ± 0.30* 6.55 ± 0.36* 6.93 ± 0.38* 1.30 ± 0.10

8–9 6.16 ± 0.31* 6.41 ± 0.35* 7.13 ± 0.39* 7.41 ± 0.43* 1.25 ± 0.12

10–11 2.95 ± 0.15* 3.29 ± 0.18* 3.55 ± 0.21* 3.73 ± 0.23* 0.78 ± 0.08

12–13 6.08 ± 0.29 6.73 ± 0.35 6.98 ± 0.37 7.17 ± 0.39 1.09 ± 0.10

14–15 7.64 ± 0.35 7.87 ± 0.38 8.49 ± 0.44 8.75 ± 0.47 1.11 ± 0.12

At the average 5.69 ± 0.28 6.00 ± 0.31 6.54 ± 0.35 6.80 ± 0.38 1.11 ± 0.10

* total importance CFMth and cfth
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As shown in Table 1, in 2018 the baseline ca- 
ries intensity among patients aged 6–7 years with 
congenital cleft lip and palate averaged 3.94 ± 0.19. 
Among children aged 8–9 years, this indicator was 
4.47 ± 0.23; in those aged 10–11 years, 2.15 ± 0.10; in 
the 12–13-year age group, 4.39 ± 0.22; and in ado-
lescents aged 14–15  years, 5.95 ± 0.29 per examined  
individual.

The increment in dental caries intensity among chil-
dren aged 6–7 years with the specified condition and a 
high level of mineralization activity of oral fluid, 12 months 
after the initial examination, averaged 0.26 ± 0.02. 
Among children aged 8–9 years, this indicator during the 
same period was 0.40 ± 0.03; in those aged 10–11 years, 
0.34 ± 0.06; in the 12–13-year age group, 0.41 ± 0.07; 
and in children aged 14–15 years, 0.47 ± 0.04.

Overall, over the entire three-year follow-up period 
from 2022 to 2024, the increment in dental caries in-
tensity in these age groups amounted to 0.59 ± 0.05, 
0.73 ± 0.05, 0.67 ± 0.09, 0.74 ± 0.09, and 0.80 ± 0.05, re-
spectively.

In children aged 6–7 years with the same condition 
and a moderate level of mineralization activity of oral 
fluid, the three-year increment in dental caries intensity 
averaged 0.88 ± 0.08. Among children aged 8–9 years, 
it was 0.90 ± 0.11; in those aged 10–11 years, 0.71 ± 0.07; 
in the 12–13-year age group, 0.95 ± 0.10; and in children 
aged 14–15 years, 0.83 ± 0.12 (Table 2).

The results of the study demonstrated a significant 
increase in dental caries intensity indicators among 
children with the aforementioned developmental 
anomaly and a low level of mineralization activity of oral 
fluid. Thus, these indicators in children aged 6–7 years 
increased by 0.92 ± 0.08 12 months after the initial  
examination. In the 8–9-year age group, the increase 
was 0.97 ± 0.08; in the 10–11-year group, 0.60 ± 0.06; in 
the 12–13-year group, 0.90 ± 0.08; and in the 14–15-year 
group, 0.85 ± 0.09 (Table 3).

As shown by the table data, over the entire three-
year follow-up period, a marked increase in caries in-
tensity was observed in children with congenital cleft 
lip and palate and a low mineralization potential of oral 
fluid. For example, in the 6–7-year age group, this indi-
cator increased by 1.30 ± 0.10. In the 8–9-year group, 
it increased by 1.25 ± 0.12; in the 10–11-year group, by 
0.78 ± 0.08; in the 12–13-year group, by 1.09 ± 0.10; and 
in the 14–15-year group, by 1.11 ± 0.12 units.

The increment in carious lesions among children with 
the specified developmental anomaly and a high mi- 
neralization potential of oral fluid averaged 0.71 ± 0.07, 
while in patients with a moderate level it was 0.85 ± 0.10, 
and in those with a low level it reached 1.11 ± 0.10. It was 
also established that the increment in dental caries in-
tensity in patients with congenital cleft lip and palate 
and moderate and low levels of mineralization potential 
of oral fluid was 22.5% and 66.2% higher, respectively, 
compared to patients with a high level.

During the observation period, statistically signifi-
cant differences (p < 0.001) were identified in the dy-
namic indicators of dental caries intensity in patients 
with congenital cleft lip and palate and a very low level 

of mineralization activity of oral fluid. A similar pattern 
was observed across nearly all age groups. Specifi-
cally, three years after the initial examination, the incre-
ment in carious lesions among children aged 6–7 years 
with cleft lip and palate and a very low mineralization 
potential of oral fluid averaged 1.68 ± 0.14. In children 
aged 8–9 years, this value was 1.70 ± 0.13; in those aged 
10–11 years, 0.99 ± 0.09; in the 12–13-year age group, 
1.59 ± 0.15; and among adolescents aged 14–15 years, 
1.64 ± 0.14.

Additionally, the dynamics of dental caries inten-
sity were analyzed in relation to the nosological forms 
of congenital maxillofacial pathology. The possibility 
of extrapolating conclusions regarding the presence 
of a correlation between the dynamics of caries inten-
sity and cleft lip and palate was assessed by comparing 
individual DMFT and dmft indices according to the no-
sological form of the congenital condition. The analysis 
revealed a  substantial correlation between the preva-
lence of congenital cleft lip and palate and dental caries 
intensity.

DISCUSSION
In a comparative analysis of the increment in ca- 

ries intensity among observed children aged 6–7 years 
with a moderate level of mineralization activity of 
mixed saliva, this indicator was higher by 0.29 ± 0.03 
units (49.15%) compared with children of the same age 
with a  high mineralization potential. Among children 
with congenital cleft lip and palate aged 8–9 years, this 
difference was 0.17 ± 0.06 (23.29%); in the 10–11-year 
age group, 0.04 ± 0.01 (5.97%); in the 12–13-year age 
group, 0.21 ± 0.01 (28.38%); and among adolescents 
aged 14–15 years, 0.03 ± 0.01 (2.4%).

In a three-year follow-up with examinations at fixed 
intervals, in the group of 6–7-year-old children with iso-
lated cleft lip, the increment in caries intensity for pri-
mary and permanent teeth corresponded to 1.54 ± 0.40  
and 0.77 ± 0.05, respectively. In the 8–9-year age 
group, the corresponding values were 1.76 ± 0.57 and 
1.35 ± 0.24; in the 10–11-year group, 1.93 ± 0.14 and 
1.70 ± 0.14; in the 12–13-year group, 1.99 ± 0.16 and 
1.75 ± 0.15; and in the 14–15-year group, 0.03 ± 0.02 and 
2.46 ±  0.20, respectively.

A similar protocol was applied for a comprehensive 
assessment of caries status in children with isolated 
cleft palate. Detailed processing of the obtained data 
revealed distinct patterns in dental caries intensity and 
allowed evaluation of its three-year dynamics. A  con-
sistent increase in caries intensity was observed. Over 
this period, the increment for primary and permanent 
teeth in children aged 6–7 and 8–9 years with iso-
lated cleft palate was 1.78 ± 0.77 and 0.70 ± 0.05; and 
2.06 ± 0.95 and 1.14 ± 0.15 per patient, respectively.  
In the 10–11 and 14–15-year age groups, these values 
were 1.86 ± 0.16 and 1.43 ± 0.41; and 0.07 ± 0.01 (reduc-
tion) and 2.54 ± 0.74, respectively.

Three years after the initial dental examination, the 
increment in caries of primary and permanent teeth 
in children aged 6–7 years with complete clefts of the 
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