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Abstract:  
Usually, children with congenital cleft lip and palate (CCLP) are born viable and, if optimal conditions are 

created for them, they develop almost the same as their healthy peers, but, compared to them, these children are 

more susceptible to various environmental factors. For example, they are 3-4 times more likely to have a lesion 

of tooth enamel. Changes in the factors of general local and nonspecific protection of the oral cavity serve as 

pathogenetic prerequisites for an increase in the number of dental diseases in children. It was found that among 

the concomitant pathology that occurs after birth, the incidence of dental caries is especially high in carriers of 

CCLP. 
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СCLP is a malformation that occurs due to impaired fetal morphogenesis as a result of exposure to 

various exogenous and endogenous factors at an early stage of development - 4-7-9 weeks. This is what 

determines the interrelation of numerous clinical manifestations on the part of the middle face organs, which, as 

is known, is not always eliminated in primary surgery of the upper lip and palate and, along with the possibility 

of developing postoperative deformities and defects, limits the use of some elements of primary treatment. [15, 

19, 23] 

Being at the interface with the external environment, the enamel is constantly exposed to the strong 

influence of various factors. Preservation of its properties and structure is possible only in conditions of 

maintenance of constant dynamic equilibrium of enamel with saliva as a result of physico-chemical exchange of 

its components with this biological liquid that is convincingly proved by experiments with radioactive isotopes. 

The maintenance of this equilibrium is the result of two processes, enamel solubility and its mineralization. 

Under normal conditions, these two differently directed and dialectically connected processes cause a constant 

dynamic equilibrium of tooth enamel with the washing their vehicle - saliva [3, 14, 17, 22]. 

Under natural conditions, there is a process of demineralization or solubility and the process of 

remineralization. At the same time, various enamel ingredients, especially mineral components, pass into saliva 

and are replaced by calcium, phosphorus, and other chemical elements from saliva. The constant maintenance of 

this balance under other equal conditions of the biological environment of the body and provide resistance of 

enamel to external irritating actions, including caries resistance of the tooth. Thus, the processes of re-

mineralization and demineralization provide continuous renewal of the mineral components of tooth enamel, 

mainly its surface layer. Changes of some properties of enamel depending on the composition of saliva, the 

features of mineral metabolism in the body, nutritional factors are associated with this. On the other hand, this 

circumstance opens the prospect of directed influence on enamel of teeth with the purpose of prevention and 

treatment of pathological processes in it. [1, 6, 10, 15, 18, 24, 26] 

The problem of preventing dental caries is closely related to the problem of forming full-fledged 

enamel. In this regard, the period of setting and maturation of the tooth in the oral cavity after its eruption is 

important. Tooth enamel maturation is a term widespread in the foreign literature and less so in the native 

literature. [2, 4, 11, 21] 

Enamel maturation means an increase in the content of calcium, phosphorus, fluorine and other 

components and improvement of the enamel structure in the near future after teething. [5, 9, 12, 13] 

It is proved that permanent dynamic changes occur already in the formed erupted tooth with the direct 

participation of local as well as general factors mediated by tooth pulp and saliva. The average content of Ca in 

the enamel of human teeth ranges from 33-39%, phosphorus 16-18%, the value of Ca /P (molar) coefficient 

1.48-1.67; Ca /P (weight) coefficient 1,92-2,17. [10, 11, 15] 

Researchers have found that when enamel is affected by caries, the permeability of the hard tissues of 

the teeth to Ca, P and other elements increases, the high level of enamel permeability at caries causes the 
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possibility of reverse entry of mineral ions into it that contributes to suspension of pathological process [7, 8, 14, 

15, 16, 20, 25]. 

If all of the above is considered through the prism of congenital malformation of the face and jaws, 

especially the process of tooth maturation in the oral cavity after its eruption, then we have not found data on 

such studies in the available literature. Based on this, we decided to study the dental status of children with 

CCLP. In this regard, we have set the following task: "To study the relationship of the development of the 

cariesogenic situation from the forms of CCLP and the dynamics of its change after cheiloplasty." 

The work was based on the results of comprehensive examination and treatment of 203 patients with 

congenital single and bilateral cleft upper lip and palate and with isolated cleft lip and palate. The patients were 

distributed by age as follows: from 3 to 12 years, 191 children, from 13-15 years - 8 and from 16 and more than 

4 people. All patients were on outpatient dynamic observation at the dental polyclinic of the CMI. 

The following methods were used to study the dental status: 

1. determination of hygiene index (HI) 

2. determination of the papillary-marginal-alveolar index (PMA) 

3. determination of the intensity of dental caries - cf, CFR+cf, CFR 

4. determination of calcium and phosphorus in mixed saliva 

5. Determination of calcium and inorganic phosphorus content in enamel biopsy 

The control group consisted of the data of 30 somatically healthy children whose indices coincided 

with the data of O.S. Yuldashkhanova (1996). 

The patients who underwent these studies, in contrast to the study of dental status, were distributed as 

follows, which is reflected in Table 1. 

 

Table 1 

Distribution of patients by age and pathology 

Age Control 
I II III IV Total 

 а b А b C   

3-6 4 9 5 5 3 2 1 1 26 

7-12 3 8 3 6 3 3 3  26 

Older than 12 3 2 1     9 2 

Total 10 19 9 11 6 5 4 10 54 

I - patients with congenital isolated cleft palate 

II - patients with congenital unilateral cleft upper lip and palate: 

a - before cheiloplasty 

b - before uranoplasty 

III - with congenital bilateral cleft upper lip and palate: 

a - before primary cheiloplasty (one side) 

b - before cheiloplasty (on the second side) 

c - before uranoplasty (second side) 

IV - patients who underwent corrective surgeries. 

 

When examining patients with CCLP, the study of the dental status was carried out, consisting of the 

following clinical and laboratory examinations: 

- The examination of dental status was performed using a set of dental instruments under natural 

light. The condition of hard tissues of teeth, periodontium, oral mucosa was taken into account, attention was 

paid to the extent to which the patient owns and how he performs individual hygienic care of the oral cavity; 

- Assessment of oral cavity HI was carried out according to the method of Yu.A. Fedorov and V.V. 

Volodkina (1984): Determining by the intensity of color of the vestibular surface of six frontal teeth with 

Schiller-Pisarev solution. In this case the plaque turns dark brown. Hygienic condition of the oral cavity is 

assessed according to a five-point system: staining of the entire surface of the tooth crown - 5 points, % of the 

surface - 4 points, 14 surface - 3 points, 'A surface - 2 points and absence of staining of the surface of the tooth 

crown - 1 point. 

- Periodontal tissue damage was determined using the papillary-marginal-alveolar index (PMA) 

recommended by T.F. Vinogradova (1987). PMA index is used to establish the localization of inflammation and 

its intensity. The technique consists of smearing the gingival margin (papillary, marginal and alveolar gingiva) 

with iodine-containing solution. 

- Intensity of dental damage with caries was determined with the help of cf for deciduous teeth, 

CFR+cf for replaceable teeth and CFR for permanent teeth, where index cf is the sum of carious (c), filled (f) 

deciduous teeth; index CFR is the sum of carious (K), filled (P) and removed (R) teeth in one examined person. 
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Based on the examination of dental status in 120 patients with congenital cleft upper lip and palate, we 

found that the prevalence of dental caries was 91.5±0.1%, that is, much more often than in practically healthy 

children. In the control group the caries prevalence was 86,3±0,12%. 

The increase of dental caries intensity depending on the type and level of congenital malformation was 

also revealed (Table 2). 

In children with CCLP, the intensity of dental caries damage averaged 4.05±0.85, which differed 

sharply from the control indicators (1.95±0.12), from the first (1.95±0.2) and second groups (2.82±0.6). In 

children of the third and fourth groups, these indices practically did not differ (4.05±0.4 and 4.05±0.85, 

relevant), which can be explained by the similarity of anatomical disorders, the difference of which lies only in 

the amount of damage. 

 

Table 2 

Relationship between the intensity of dental caries damage depending on the level of congenital 

malformation 

Intensity of 

dental caries 

Type of congenital cleft lip and palate 

Isolated cleft lip n=18 
Isolated cleft palate 

n=54 

unilateral  through cleft lip 

and palate n=38 

Bilateral through 

cleft lip and palate 

n=28 

Control group n=30 

Cf 2,57±0,7 - 3,75±0,9 -  
CFR+ 

кl 

 

2,5±0,4 2,1 ±0,2 3,9±0,5 4,8±0,8  

CFR 3,4±0,7 1,8±0,13 4,5±0,5 3,3±0,9  
Average value 2,82±0,6 1,95±0,2 4,05±0,4 4,05 ±0,85 1,95±0,12 

 

Thus, the obtained data indicate a significant increase in the cariesogenic situation in children with 

CCLP, which increases depending on the severity of congenital underdevelopment of the upper lip and palate. 

The tendency to an increase in the intensity of dental damage with caries is noted starting with the indicators of 

the second group, which is caused by violation of the tightness of the oral cavity, deterioration of the teeth 

washing with saliva and a general decrease in the hygienic state of the oral cavity. 

The study of oral hygiene in children with CCLP showed that the highest rates were noted in children 

in groups I and II aged 10 years and older (3.5±0.14 and 3.4+0.3, relevant) (Table 3). 

In children with CCLP, periodontal tissue pathology in the form of various gingivitis forms is observed 

significantly more frequently (20.4±1.8) than in healthy children (12.5±2.3). This indicator worsens sharply 

after orthodontic treatment. From clinical observations it was noted that prolonged wearing of orthodontic 

apparatus has a negative effect on periodontal tissues both mechanically and chemically. Thus, we found that 

the older the age and more complex the malformation, the more pronounced the periodontal pathology 

compared to the control group. 

 

Table 3 

The indicator of the hygienic index in children with CCLP 

Group 

 

Pathology 

 

 Age 

Under 3 years 
old n=25 

From 3 to 7 

years old n=24 

 

8 and older 

n=26 

 I Isolated cleft upper lip 2,2+0,13 2,8+0,4 - 

II Isolated cleft palate 2,3+0,1 2,5+0,08 3,1+0,7 

III Unilateral  congenital cleft lip and palate 2,7+0,17 2,8+0,11 3,4+0,3 

IV Bilateral congenital cleft lip and palate 2,7+0,17 2,6±0,16 3,5+0,14 

 

With poor and very poor oral hygiene, the PMA index increases significantly in all groups of examined 

children with CCLP. Thus, if at good hygienic state PMA was equal to 15.2±1.1%, then at satisfied hygienic 

state of oral cavity PMA value increased to 19.7±1.2%, and at unsatisfied state, respectively, it was 25.6±2.4%. 

Thus, it was found that in children with congenital malformations of the upper lip and palate, due to the 

lack of hermeticity in the oral cavity, the teeth are under direct influence of the external environment, are not 

completely washed by saliva, and the oral cavity is polluted by the contents of the nasal cavity. All this 

combined with the lack of adequate oral care leads to a significant decrease in HI and deterioration of 

periodontal tissues. 

Considering that the negative influence of the external environment in complex with endogenous 

factors leads to decrease in resistance of tooth enamel and, first of all, to its focal demineralization (as evidenced 

by reliably high indices of CFR+cf), in this connection we have studied the results of the conducted CAERR-

test. It should be noted that this test allows determining not only the structural and functional resistance of 

enamel, but also the remineralizing ability of saliva. 
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The study of the CAERR test showed that the rate of enamel demineralization in children with CCLP 

directly depends on the type and severity of the congenital malformation (Table 4). 

The analysis of the obtained data showed that the highest CAERR indicators were noted in patients 

with congenital isolated cleft palate, because their tooth washing with saliva remained complete (3.85±0.3 

days). Children with congenital bilateral through cleft of the upper lip and palate had the lowest CAERR 

(6.4±0.5 days), whereas in the control group it was 3.2±0.15 days. 

The obtained data once again indicate the need for early restoration of the anatomical and functional 

integrity of the upper lip and the tightness of the oral cavity as a whole. This will ensure a uniform washing of 

the enamel of all teeth with saliva, therefore, contributes to the timely connection of local protective anti-carious 

mechanisms. 

 

Table 4 

The rate of enamel demineralization in children with CCLP 

Group Type of congenital cleft lip and palate 
Age, years 

1-4 years 

n=32 
5years and older n=45 

I Isolated cleft lip 6,2±0,3* 4,8±0,1 

II Isolated cleft palate 4,45±0,2 3,6±0,16 

III Unilateral  (Unilateral) cleft through the lip and palate 3,77±0,3 5,3±0,25* 

IV Bilateral cleft lip and cleft palate 5,3 ±0,45* 6,4±0,77* 

Practically healthy children  3,2±0,15 

 

As a result of dental examination of 120 patients with CCLP, we found that the average rate of caries 

intensity in children with isolated cleft lip (cf + CFR) was 1.95±0.2, with unilateral through cleft lip and palate - 

3.90±0.4, with bilateral through cleft lip and palate - 3.7±0.25; whereas, according to A. S. Yuldoshkhanova 

(1996) in practically healthy children this index does not exceed - 1,95±0,12. The intensity of dental caries in 

children with CCLP increased with the severity of congenital malformation of the upper lip and palate (P<0,05). 

When comparing the intensity of dental caries in children with isolated cleft lip and healthy children, it turned 

out that they practically did not differ from each other (P>0.05). This is due to the fact that in this category of 

sick children the anatomical and functional integrity of the upper lip is restored at an early age (up to 1 year), 

which contributes to the creation of a favorable environment for normal mineralization of tooth enamel. This 

demonstrates once again the advisability of early cheiloplasty, veloplasty, and also anterior palate plasty (during 

the first 2-3 years of a child's life). Oral HI in children with CCLP averaged 2.2±0.13 and ranged from 1.9±0.5 

to 3.4±0.3, which we assessed as unsatisfied and poor. Comparative data showed that the severity of congenital 

pathology directly proportionally changed the hygiene index scores (P<0.05). 

It has been revealed that children with CCLP, especially children from remote regions of the republic, 

do not adhere to and do not know the rules of oral care. These data indicate poor organization of preventive 

dental care for children with CCLP as part of their dispensary observation. 

Children with CCLP before cheiloplasty have an increased cariesogenic situation due to saliva 

contamination with the contents of the nasal cavity and unclean air, a significant decrease in Ca content with a 

sharp increase in the amount of zinc in the elemental composition of the tooth and deterioration of oral hygiene 

status. All these changes are directly dependent on the severity of the defect and the duration of surgical 

treatment. 

The pediatric dentists, taking into account that children with CCLP have an increased cariesogenic 

situation in the oral cavity should sanitize them more frequently (3-4 times a year). Especially while wearing 

orthodontic appliances: Using modern means of hygiene and caries prevention, teaching children and their 

parents the rules of hygiene. 
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