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Summary
Purpose of the work: To develop a protocol of treatment and preventive measures for prevention of early childhood caries in children with enamel hypoplasia of deciduous teeth. 

Materials and Methods. The study involved 28 children aged 1.5-2 years. Hygienic condition of the teeth was evaluated using the index of plaque assessment in young children (IDPA, E.M. Kuzmina, 2000). Early Childhood Caries Classification, ECC and Hypoplasia-associated Severe Early Childhood Caries, HAS-ECC classification were used. The children were divided into 4 groups: group 1 was carried out hygienic measures using only a toothbrush; group 2 - oral hygiene using a toothbrush and probiotics «BioGaia Protectis Baby» (Farmasierra Manufacturing SL, Spain); group 3 - oral hygiene using toothpaste «R.O.C.S. PRO Baby 0-3» and a toothbrush; group 4 - oral hygiene using toothpaste «R.O.C.S. PRO Baby 0-3», a toothbrush and Probiotics. 

Results: Dental caries in children with enamel hypoplasia extends along the initially affected area with plaque accumulation in the areas of hypoplastic enamel and due to a rapid caries process, poor marginal integrity of filling, secondary cavities. A significant improvement in hygiene index in the group of children who received the probiotic and applied toothpaste with a pronounced remineralizing and antimicrobial action should be noted. This group did not demonstrate increase in dental caries intensity, but increase the intensity of caries surfaces was observed, possibly due to the clinical course of HAS-ECC. 

Key words: early childhood caries, enamel hypoplasia, probiotic.
Резюме

Денисова Е.Г., Соколова И.И.  Кариес и системная гипоплазия временных зубов у детей раннего возраста: профилактика и лечение

Цель работы: разработать схему лечебно-профилактических мероприятий для предупреждения развития раннего детского кариеса у детей с системной гипоплазией временных зубов. 

Материалы и методы. Было обследовано 28 детей в возрасте от 1,5 года до 2 лет. Гигиеническое состояние зубов оценивали с использованием индекса для оценки зубного налета у детей раннего возраста (ИОЗН, Э.М. Кузьмина, 2000г.). При диагностике использовали классификацию раннего детского кариеса (Early Childhood Caries, ECC) и классификацию гипоплазия-ассоциированного тяжелого раннего детского кариеса (Hypoplasia-associated Severe Early Childhood Caries, HAS-ECC). Дети были разделены на 4 группы: первая группа проводили гигиенические мероприятия с использованием только зубной щетки; вторая группа – гигиена полости рта с использованием зубной щетки и применение пробиотика «BioGaia Protectis Baby» (Farmasierra Manufacturing S.L., Испания): 5 капель один раз в сутки в течение десяти дней, курс повторяли 1 раз в 3 месяца; третья группа– гигиена полости рта с использованием зубной пасты «R.O.C.S. PRO Baby 0-3», зубной щетки; четвертая группа - гигиена полости рта с использованием зубной пасты «R.O.C.S. PRO Baby 0-3», зубной щетки и приём пробиотика. 
Результаты: Кариес зубов у детей на фоне системной гипоплазии эмали распространяется вдоль всей изначально поврежденной поверхности, происходит скопление зубного налета именно в этих участках гипоплазированной эмали, и как следствие быстрое течения кариозного процесса, неудовлетворительное краевое прилегание пломб, возникновение вторичных кариозных полостей. Необходимо отметить более выраженное улучшение индекса гигиены в группе детей, получавших пробиотик и применявшие зубную пасту, которая оказывает выраженное реминерализирующее и противомикробное действие. В этой же группе отсутствовал прирост интенсивности кариеса зубов, но прирост интенсивности кариеса поверхностей наблюдался, что по нашему мнению объяснялось именно особенностью клинического течения  HAS-ECC. 

Ключевые слова: ранний детский кариес, системная гипоплазия, пробиотик.
Introduction. At the moment one of the most urgent problems of modern pediatric dentistry is dental caries of deciduous teeth in children of the first three years of life. The world dental science terms this problem «Early Childhood Caries», ECC (Ismail, 1998). The presence of multiple lesions of deciduous teeth, including anterior teeth in the upper jaw, is called «Severe Early Childhood Caries» (S-ECC). In clinical practice, dentists often have to deal with this extremely active form of dental caries. Thus, according to Bidenko N.V. (2012), the prevalence of dental caries in children under 3 years is 33.63%, the average rate – 1.83 ± 0.18, with a significant prevalence in the structure of the index "df" (untreated caries). The structure of caries involvement of different groups of teeth changes with age with increase of the number of molars (up to 59.28% at 3 years); mainly lower (35.12%). Location of primary carious lesions and the dynamics of its development depend on the l tooth anatomy and degree of its maturity at the time of destruction. The most aggressive is the destruction of prenatally formed enamel [1]. The factors that influence this period of development of the disruption of the hard tissue and, as a consequence, occurrence of such diseases as systemic enamel hypoplasia (SH) or hypocalcification. Enamel hypoplasia is a quantitative defect associated with reduced thickness of enamel formed during the secretory stage of amelogenesis. Defective enamel sites (hypoplasia or hypocalcification) may provide suitable local environment for adhesion and colonization of cariogenic bacteria, and bacteria may retain at the base of the defect in contact with exposed dentin, thus dental caries on these defective sites may develop more rapidly [2].

The examination of enamel hypoplasia and its rounded borders with a scanning electron microscope describes the morphological microstructure. The enamel prisms adjacent to the hypoplasia were of normal length. Due to missing full-length prisms in the hypoplasia, the neighboring full-length prisms are bent, caused by lack of support of the full-length prisms. Thereby, a smooth and rounded curvature will appear from the enamel of normal thickness toward the bottom of the hypoplasia. The bent prisms are fully mineralized, however, due to the curvature of the prisms, the neighboring enamel is less densely packed and appears to be slightly hypomineralized at the border of the hypoplasia. [3] 

Hypoplastic areas are reported as being highly susceptible to dental caries because, through ultrastructural analysis, they have shown enamel with less mineralization, more porosity, with irregular surfaces allowing the accumulation of bacteria which is favorable to the development of colonies of Streptococcus mutans, resulting in carious lesions [4]. 

Defective enamel has higher acid solubility than normal enamel and is more susceptible to caries attack [5] 

Caufield P.W. et al. propose to use the term  Hypoplasia-associated severe early childhood caries (HAS-ECC), as this definition encompasses not only a single disease but a number of them, each of which has a different etiology, pathogenesis and histological factors [6]. Differentiation of HAS-ECC from other forms of early childhood caries is reasonable due to its excellent etiology, clinical presentation, and treatment strategy. Differentiating pre-eruptively-formed EHP from the pre-carious “white-spot” lesions associated with plaque accumulation and cariogenic diet can be difficult [7, 8, 9]. 

Clinicians often attribute the appearance of chalky enamel along the gingival margin, where plaque accumulates, with poor nutrition and poor oral hygiene, and not with enamel hypoplasia. Since eruption and development of the tooth are correlating events, the location of the carious demineralization coincides with SH. In fact, tooth decay and damaged enamel surface often occur together, but it is significant that the defects caused by SH precede (and accelerate in the future) the subsequent decay. Besides,  dentists usually do not see babies during teething, and SH goes unnoticed. Unlike demineralization and the subsequent dental caries, which is considered to result from prolonged or incorrect artificial feeding ("bottle caries") SH is present prior to the teeth eruption. In other words, deciduous teeth with SH particularly of the anterior teeth are damaged before the eruption to the oral cavity. [6].

To prevent HAS-ECC, dentists should collaborate with physicians of related specialties, especially obstetricians, pediatricians. [6]. 

Given the above, it can be concluded that  enamel hypoplasia of deciduous teeth is a significant predictor of early childhood caries as the condition of temporary teeth can be assessed immediately after the eruption and conduct early interventions to prevent caries.

Currently, a new direction in prevention and treatment of dental caries in children is the use of probiotics. The World Health Organization defines probiotics as "live microorganisms which when administered in adequate amounts, provide health benefits for the organism". [10] These bacteria, being the normal flora of the mouth, do not play a role in initiation of dental caries, even though that they belong to glycolytics and fermentize carbohydrates [11, 12].

Dental caries is a multifactor disease, the causative factor is the transition from a balanced oral microflora to microflora, which includes more than acidifying species such as mutans streptococci (MS), non-mutans streptococci, and Actinomyces. Early detection of mutans streptococci is associated with early development of caries, it is desirable in addition to other preventive measures to inhibit the colonization of MS [13]. In this aspect, the use of probiotics, which alter the local pH  and thus create an uncomfortable local environment for  development of pathogens, produce bacteriocins to suppress pathogens, activate local macrophages to enhance antigen presentation B-lymphocytes and increased production of secretory immunoglobulin A (IgA) locally and systemically etc., are important in the clinic of pediatric therapeutic dentistry [14]. 

The purpose of the work was to develop a protocol of treatment and preventive measures for prevention of early childhood caries in children with systemic hypoplasia of deciduous teeth. 

Material and Methods. The study involved 28 children aged 1.5-2 years. The examination was carried out in the dental office at artificial light according to the procedure and requirements of the WHO [15]. Hygienic condition of the teeth was evaluated using index of dental plaque assessment in young children (IDPA, E.M. Kuzmina, 2000). [16]. 

The differential diagnosis between non-carious lesions of dental hard tissues and dental caries was performed by traditional criteria (methylene blue staining, drying enamel surface, etc.). The clinical examination involved estimation of the prevalence and intensity of tooth decay and caries surfaces (dft, dfs - indices, where d - decayed, f - filled) [15,17]. 

Classification Early Childhood Caries, ECC (see. Table. 1) [18] and classification of hypoplasia-associated severe early childhood caries  HAS-ECC) were used for diagnosis: Stage 0 - SH on several milk teeth without active caries, Stage 1 - milk teeth with SH and low to moderate caries, Stage 2 - milk teeth with the SH and severe caries [6]. 

The children were divided into 4 groups:  group 1 (7 children) was conducted hygienic measures (oral hygiene 2 times a day after meals) using only a toothbrush [19];  group 2 (7 children) - oral hygiene using a toothbrush and probiotics «BioGaia Protectis Baby» (Farmasierra Manufacturing SL, Spain): 5 drops once a day for ten days, the course was repeated once in 3 months. [20]; group 3 (7 children) - oral hygiene using toothpaste «R.O.C.S. PRO Baby 0-3», toothbrush [21];  group 4 (7 children) - oral hygiene using toothpaste «R.O.C.S PRO Baby 0-3», toothbrush and Probiotics. The children were followed-up on month 1, 3, 6, 12. 

Information concerning the pregnancy, stress, diseases suffered by the mother during this period, the physical development of the child (especially neonates, previous diseases, the nature of feeding) was obtained during the interview with each mother, the data were put in the questionnaire. 

Statistical processing was carried out with the help of «STATISTICA, StatSoft Inc. 1984 - 2011" software.

Results. Most of the mothers in the study groups were nulliparous, under 30 years. Harmful habits (smoking) were observed in 64% of mothers before pregnancy and 14% during the first half of pregnancy. 25% of mothers survived stress during pregnancy (unwanted child, divorce, death of loved ones and others.). 78.5% of respondents noted toxicosis  of the1st and 2nd half of pregnancy, 32% - suffered viral diseases. Occupational hazards were not noted. In most cases, the same woman had several of the above negative factors during pregnancy. 

Assessment of the health status of the children revealed the following facts: only 14% of the surveyed were breastfed, 39% of children - born prematurely, 60.7% - often sick (colds, chronic bronchitis), 75% had gastrointestinal diseases against a background of dysbiosis. A  similar trend: a combination of several negative factors in one child was noticed 

Hygienic index in children equaled 0.32 ± 0.07 points, but did not differ between the groups. This value corresponds to satisfactory oral hygiene. But it should be noted that this index does not fully reflect the hygienic condition of the cavity as evaluates only the fact of the presence of plaque, this will not include any area of its location on the surface of the tooth, or the thickness of the plaque, the factors that have great importance for the progression of caries. 

The clinical picture of caries  with systemic hypoplasia of deciduous teeth had several characteristic features: removal of plaque especially on the upper incisors uncovered chalky or pigmented stripes running parallel to the cutting edge, most of them in the middle third of the tooth crown, the stripes were not stained with 2% methylene blue solution. Thus over the length of these strips can be interrupted by cavities of medium depth. Dentin at the bottom of the cavity was pigmented, was removed with an excavator in layers. Similar strips, usually pigmented were observed on the chewing teeth in the area of the neck of the tooth. In such a case, the clinical picture was similar to circular cavities. The examination allowed to diagnose early type  I - II childhood caries, hypoplasia-associated severe early childhood caries, stage 0 - 1. 

Caries intensity dft in the examined children was 4.2 ± 1.59 (see. Table. 2) dfs – 4.6 ± 1.79.  Analysis  of  the frequency of caries of individual teeth and different surfaces revealed that in all groups  vestibular and medial surface of the upper incisors,  cervical and occlusion surface of the first and second molars was affected. The difference in the values of the studied indices was not statistically significant (t <2). 

Treatment and preventive measures in all groups started with professional tooth cleaning, filling cavities (in almost all cases chemical-mechanical preparation ("Kariklinz" VladMiVa) was used followed by filling with glass ionomer cement - Riva luting, SDI), training mothers (or the child's guardian) the rules of brushing. 

In all groups positive dynamics of the process after the treatment and prevention was noticed, but its qualitative and quantitative composition was different. 

Control examination after 1 month showed that oral hygiene  changed in groups and was described as good (IDPA - 0). In  our opinion this suggested of good mastering by  the parents of brushing  technique and responsible attitude to dental health of the child. This was  especially true for the children from group 1. All fillings were saved. 

After 3 months the condition in the mouth changed somewhat in children of group 1 who had plaque on the teeth and marginal attachment of some fillings was disturbed. The differences in the values of IDPA immediately after sanation and at the time of the examination were significant (IDPA – 0.14 ± 0.06 points, p <0.05). Children  of group 2 had a similar situation (IDPA – 0.17 ± 0.,051 points, p <0.05), but the parents noted that while taking a course of probiotic, oral hygiene in children was significantly better (absence of  visually observed plaque). In groups 3 and 4, the state of oral hygiene was defined as good (IDPA - 0 points), all fillings were preserved, marginal attachment was not disturbed. 

After 6 months hygienic condition of the oral cavity in children of groups 1 and 2, although was in the range of satisfactory values (IDPA – 0.3 ± 0.8 points), but was deteriorated compared to the original figures. At the same time, new cavities, which were a kind of "extension" of the existing sealed carious defects, because distributed in areas hypoplastic enamel (diagnosed superficial and middle caries). Also, there was a significant breach of fit seals in areas hypoplastic enamel in the neck of the teeth. All this required additional therapeutic measures. In groups 3 and 4 the state of the dental status remained virtually unchanged. In some cases there were filling defects that needed correction, but these were isolated cases, which did not change the overall picture of the positive dynamics of the chosen treatment. 

The time to assess the dental status and effectiveness of therapeutic interventions, of course, is 12 months from the date of treatment. And here it is necessary to take into account the age aspect of the observed children: it concerns the increase in the number of teeth in the mouth, and, as a consequence, of the expansion of the diet due to tougher food (Table. 3, 4).

 The original value of IDPA in all children was poor – 0.32 ± 0.07 points. After 12 months the results of hygienic testing were as follows: group 1 – 0.23 ± 0.04 (t – 2.98), group 2 – 0.19 ± 0.04 (t – 4.8),  group 3 – 0.04 ± 0.05 (t – 6.1) and group 4 – 0.04 ± 0.08 (t – 5.1). Median  IDPA was 0.12 ± 0.1 points. Thus, the difference in performance was statistically significant in all groups. 

Increase in the intensity of dental caries was observed in groups 1 and 2. Although its value in the second group was insignificant due to the use of probiotics. But this figure was not detected in groups 3 and 4, in groups where treatment and preventive measures were taken daily (the use of toothpaste and  probiotics). Consequently, the most effective was the tactic of constant exposure of the areas of changed enamel, both at the local level and at the general.

Analyzing the data it can be concluded: 

1. The clinical course of dental caries in children with systemic enamel hypoplasia is an important distinguishing feature, namely the spread of caries along the originally damaged enamel, the accumulation of plaque in these areas of hypoplastic enamel, and as a result the rate of caries process, poor marginal attachment of the filling, secondary cavities. 

2. Improving the hygienic condition of the mouth in all groups is due to the increased motivation to take hygienic measures by the parents (or guardians). Greater  improvement of  IDPA in the group of children who received probiotics and applied toothpaste with a pronounced remineralizing and antimicrobial action should be emphasized. In this group no increase in the intensity of dental caries, but increase the intensity of  surface caries was observed, which in our opinion is explained by clinical course of HAS-ECC. 

3. For effective treatment and prevention of hypoplasia associated with severe early caries (HAS-ECC), young children need a complex of measures, including health education for pregnant women, parent training in hygienic handling for oral cavity of the child, the use of special toothpastes with the appearance of the first tooth (for active remineralization of the enamel), the use of probiotics for normalization of microflora and stimulation of local immunity and nonspecific protection of the mouth of the child. 
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Table 1 Classification of early childhood caries

	Type
	Features

	I – mild
	Isolated lesions involving molars and incisors. Cause is a combination of cariogenic semisolid food and poor oral hygiene. 
Found commonly in 2 -5 years.

	II – (moderate)
	Labio lingual carious lesions involving maxillary incisors, with/with out molar involvement. Etiology is feeding bottle or at-will breast feeding and poor oral hygiene. Occurs after eruption of 1 st tooth

	III -  severe
	Affects all teeth including mandibular incisors. Implicated cause is a combination of cariogenic diet and poor oral hygiene. Rapidly progressing condition. Involves the surfaces that are usually considered caries resistant


Table 2 Caries intensity in children  (M±m)

	Investigated value
	Group1
	Group 2
	Group 3
	Group 4
	Mean for all groups

	dft
	4.43 ± 2.07
	4.14 ± 1.86
	3.6 ± 1.4
	4.71 ± 0.95
	4.2 ± 1.59  

	dfs
	4.6 ± 2.2
	4.14 ± 1.9
	4.14 ± 1.7
	5.6 ± 1.4
	4.6 ± 1,79


Table 3 Caries intensity and hygienic index in children 12 months after the beginning of the therapeutic measures, (M±m)

	Investigated value
	Group 1
	Group 2
	Group 3
	Group 4
	Mean for all groups

	dft
	5.7 ± 1.6
	4.3 ± 0.8
	3.57 ± 1.4
	4.7  ± 0.95
	4.96 ± 1.4

	dfs
	6.9 ± 0.9
	5.14 ± 1.9
	4.6 ± 1.4
	5.9 ± 1.1
	5.6 ± 1.54

	IDPA, points
	0.23 ± 0.05
	0.2 ± 0.04
	0.04 ± 0.05
	0.04 ± 0.08
	0.13 ± 0.1


Table 4 Efficacy of therapeutic measures in children  (M±m)

	Investigated value
	Group 1
	Group 2
	Group 3
	Group 4
	Mean for all groups

	Increase the intensity of decay
	1.3 ± 0.95
	0.7 ± 1.25
	-
	-
	0.5 ± 0.9

	Increase the intensity of decay surfaces
	2.3 ± 1.7
	1 ± 0.8
	0.4 ± 0.5
	0.3 ± 0.5
	1 ± 1.23
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