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ORAL HYGIENE STATE IN CHILDREN WITH CONGENITAL DEFECTS OF THE 
ALVEOLAR PROCESS ON THE MAXILLA

Kulynych МО1, Mochalov IО1, Keian DМ2, Chobey AS1, Pokhodun KA3.
1Uzhhorod National University, Uzhhorod, Ukraine.

2Kyiv International University, Kyiv, Ukraine.
3I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine.

Abstract.
Bone plasty of congenital and residual defects of the alveolar 

process of the upper jaw is a technically difficult surgical 
intervention which is necessary for full rehabilitation of a 
patient with congenital lip and palate clefts. This operation 
creates conditions for stabilization of maxilla fragments and 
normalization of the upper jaw development and also for 
successful teeth eruption.

The aim of the study: To assess the state of oral hygiene 
before surgery in children with congenital residual defect of the 
alveolar process we used Fedorov-Volodkina Hygiene Index 
and index of the intensity of gingivitis (РМА) according to 
Masser-Parma.

Materials and methods: The study was performed on three 
clinical subgroups of patients (n=54) aged 8 to 18 years who 
had congenital residual defects of the alveolar process of the 
maxilla. Subgroup 1 (n=13) – boneless bone plasty, subgroup 
2 (n=11) – bone plasty using autologous mandibular graft, 
and subgroup 3 (n=30) – bone plasty with tibial bone graft. 
The state of oral hygiene of the subgroups was assessed using 
the Fedorov-Volodkina Hygiene Index (1971) and the level 
of inflammation of the marginal periodontium was assessed 
according to the PMA index (Masser-Parma, 1960). 

Results: The level of oral hygiene in patients of all subgroups 
before treatment ranged from 2,6 to 3,0 («poor level» of oral 
hygiene). The using of standard prophylactic dental therapy 
allowed to achieve a «satisfactory» level of hygiene in all three 
clinical subgroups of patients. The condition of the marginal 
periodontium according to the PMA index in all subgroups 
corresponded to 35,0% (gingivitis of moderate severity). 
Preventive treatment reduced the level of inflammation to 15,0-
20,0% in all subgroups. The subgroup 3 was the most compliant 
to treatment.

Conclusions: The unsatisfactory oral hygiene level and the 
condition of periodontal tissues among patients with congenital 
and residual defects of the maxilla alveolar process increases 
the risk of postoperative complications. Preventive dental 
treatment improves oral hygiene and reduces the intensity of 
the inflammatory process in the marginal periodontium. That 
is an important and necessary component of the successful 
comprehensive rehabilitation of the patient with congenital 
maxillofacial area malformations.

Key words. Bone plasty, jaw, children, cleft, hygiene, oral 
cavity.
Introduction.

Osteoplasty of congenital and residual defects of the alveolar 
process of the upper jaw is a technically difficult surgical 

intervention. It`s complexity lies in the special conditions for 
its implementation – the lack of soft tissues for movement, the 
size, shape and topography of the defect, the needs for autograft 
sampling [1-6]. But the abovementioned surgical intervention is 
necessary for the full rehabilitation of a patient with congenital 
clefts of the upper lip and palate since it creates conditions for 
stabilizing the fragments of the upper jaw and normalizing their 
development, timely and correct teething, especially the canines 
which, as a rule, iare located in the area of the defect [ 7-11].

Also, this type of reconstructive intervention solves the 
problems of the aesthetic direction: improves the position of the 
nasal wing after cheylorhynoplasty, contributes to the normal 
development of the middle zone of the face as a whole, and 
consolidates the results of orthodontic treatment [12-15]. A 
number of authors emphasize the importance of osteoplasty 
of the defect of the alveolar process of the upper jaw in that 
patients significantly increases the level of quality of life in the 
postoperative period through self-confidence which helps to 
patients to overcome the social barriers [16,17].

Known data of professional literature emphasize the 
relationship between the state of periodontal tissues and the 
development of complications after the reconstructive operation 
in oral cavity, as well as the importance of dental hygiene 
preparation and sanitation of the patient for the abovementioned 
surgical intervention [8,18]. The presence of residual defects of 
the palate and the alveolar process of the upper jaw, secondary 
and scar deformities of the bone and soft tissues of the oral 
cavity, the presence of orthodontic apparatuses and orthopedic 
constructions – negatively affect the state of oral hygiene, 
disrupting the processes of physiological self-cleaning of the 
surfaces of the teeth and oral mucosa, as well as by preventing 
the colonization of oral cavity ecotopes by saprophytic 
microorganisms and normal flora which are necessary to 
maintain the dynamic balance in the microbiome which acts as 
an additional mechanism of nonspecific protection in the oral 
cavity [19].

According to the literature, a number of authors emphasize the 
high risk of surgical complications in patients with poor oral 
hygiene which indicates the need for oral hygiene and hygiene 
(sanitation) measures in the pre- and postoperative period 
[10,18,20-22].
Purpose of the study.

To assess the state of oral hygiene before surgery in children 
with a congenital residual defect of the alveolar process using 
the Fedorov-Volodkina hygiene index and the Masser-Parma 
gingival inflammation intensity index (PMA).
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Materials and methods.
The study group included 54 children with a congenital residual 

defect of the alveolar process who were preparing for planned 
bone grafting of the alveolar process. The age of the patients 
ranged from 8 to 18 years. The group of patients, depending 
on the method of surgical intervention, was divided into three 
subgroups: subgroup 1 (n=13) – boneless plasty (BP), subgroup 
2 (n=11) – bone plasty using an autologous mandibular graft 
(MGP) and subgroup 3 (n=30) – bone plasty using a tibial 
autograft (TGP). The inclusion criteria for patients in this study 
were: voluntary consent to participate in the study, the absence 
of general somatic diseases, consent to dispensary observation 
during the entire period of treatment. All children from the 
clinical study group were treated by an orthodontist, used 
removable and/or non-removable orthodontic constructions 
(devices, braces, caps, etc.).

The level of dental plaque in patients of all three subgroups 
was assessed using the Fedorov-Volodkina hygiene index (IFV) 
(1971) [23,24]. To assess the level and intensity of inflammation 
of the marginal periodontium the papillary-marginal-alveolar 
index (PMA) according to Masser-Parma (1960) was used 
[23,24,25]. These indices were determined before and after the 
therapeutic measures – at the stage of preoperative preparation, 
all patients underwent professional hygienic cleaning, treatment 
of carious teeth, as well as a course of local anti-inflammatory 
therapy (dental sanitation measures).

The results of the study were fixed in the patient's medical 
records, then transferred to electronic spreadsheets. Statistical 
analysis of the obtained results was carried out using the 
computer program Statistica 10, where descriptive statistics 
and comparative statistics were performed using the Wilcoxon 
criteria. The study was performed on the basis of the Department 
of Maxillofacial Surgery of the Children's Clinical Hospital No. 
7 in Kyiv, head – PhD, MD, G. M. Korotchenko.
Results and Discussion.

The level of oral hygiene, determined by the area index of 
dental plaque (Fedorov-Volodkina index) before treatment in 
all three subgroups was at 2.6-3.0 which corresponded to the 
generally accepted criterion for assessing the "poor level" of 
oral hygiene. At the same time, there were some differences in 
the three subgroups – In subgroup 1, the minimum value was 
at the level of 2.5, and the maximum was 3.5, the median was 
2.6. In subgroup 2, the minimum value of IFV was at the level 
of 1.5, and the maximum was 3.5, which indicates a significant 

range of values of the variation series. The median was at the 
level of 3.0. In subgroup 3, IFV had a minimum value of 1.5 and 
a maximum of 3.5, the median value coincided with subgroup 1 
– 2.6. After standard prophylactic therapy in all three subgroups 
the level of oral hygiene improved significantly, as evidenced by 
possible differences between the IFV. The most rapid decrease 
in the value of the IFV index was observed in subgroup 1 – the 
median value was up to 1.6, the minimum value was up to 1.4, 
and the maximum value was up to 2.0. A less intense decrease 
in the IFV was noted in subgroup 2. The median decreased 
from 3.0 to 2.0, the minimum value did not change - 1.5, and 
the maximum value decreased from 3.5 to 2.5. In subgroup 3, 
the median IFV decreased from 2.6 to 2.0, the maximum value 
from 1.5 to 1.4, and the maximum value from 3.5 to 2.5. In 
general, the data show that in all three subgroups the level of 
oral hygiene in terms of the area of dental plaque reached the 
“satisfactory” value (Table 1).

Assessment of the level of inflammation of the marginal 
periodontium in terms of PMA revealed other trends in subgroups 
of patients. So, by the beginning of the study the median of the 
PMA index in all subgroups was 35.0%, that is, according to 
the evaluation criteria, patients had moderate gingivitis. At the 
same time, in subgroup 1 the minimum value was 15.0%, and 
the maximum – 50.0%. In subgroup 2, the minimum value was 
10.0%, and the maximum was also 50.0%. Subgroup 3 had the 
smallest range of values, the minimum of which was 15.0%, and 
the maximum value was 45.0% (Figure 1).

Figure 1. Intraoral photos of patients from the study group, IFV 
index = 2.6 (a); and with an "average" degree of inflammation of the 
marginal periodontium (PMA index = 35%) (b).

After the preventive treatment in all three subgroups, a 
decrease in the values of the PMA index was observed. Thus, 
in subgroup 1, the median decreased from 35.0% to 15.0%, the 
minimum value – from 15.0% to 10.0%, the maximum – from 

  Subgroup 1 Subgroup 2 Subgroup 3
Median Min. Max. р Median Min. Max. р Median Min. Max. р

IFV before 
treatment 2.6 2.5 3.5

<0.05
3.0 1.5 3.5

<0.05
2.6 1.5 3.5

<0.05IFV after 
treatment 1.6 1.4 2.0 2.0 1.5 2.5 2.0 1.4 2.5

PMA before 
treatment 35.0 15.0 50.0

<0.05
35.,0 10.0 50.0

<0.05
35.0 15.0 45.0

<0.05PMA after 
treatment 15.0 10.0 25.0 20.0 5.0 25.0 15.0 10.0 25.0

Table 1. The results of an index assessment of the state of oral hygiene and inflammation of periodontal tissues in children with congenital residual 
defects of the alveolar process of the upper jaw.
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50.0% to 25.0%. In subgroup 2, the median decreased from 
35.0% to 20.0%, the minimum value – from 10.0% to 5.0%, the 
maximum – from 50.0% to 25.0%. In subgroup 3, the median 
PMA index was 15.0%, the minimum value decreased from 
15.0% to 10.0%, and the maximum value from 45.0% to 25.0%. 
It was in this subgroup that the decline in PMA indices was the 
most intense.

Evaluation of the whole complex of studied characteristics 
in a complex by subgroups as a whole and statistical analysis 
of the data obtained made it possible to judge a significant 
normalization of the characteristics of oral hygiene and 
periodontal inflammation. The revealed differences in the levels 
of baseline indicators and different dynamics of treatment 
may be explained by different anatomical and physiological 
conditions for the functioning of the protective mechanisms 
of the oral cavity in patients of different subgroups, since the 
distribution of the patients themselves into subgroups was 
carried out depending on the topography, shape, and complexity 
of the residual congenital defect of the alveolar process of the 
upper jaw.

The effectiveness of treatment in the subgroup of patients who 
underwent boneless alveolar process bone plasty is evidenced 
by a decrease in IFV and PMA values before and after 
treatment. There is a decrease in the variance of the indicator 
after treatment (variations in the indicator decrease and tend to 
approach the median – minimal and maximal values). That is, 
the data obtained allowed us to conclude that preventive dental 
treatment and sanitation of the oral cavity were effective. The 
effectiveness of prophylactic dental treatment in a subgroup 
of patients treated by the method of using an autograft from 
the mandible is represented by a decrease in the values of IFV 
and PMA before and after treatment. There is a decrease in 
the variance of the indicator after treatment (variations in the 
indicator decrease and tend to approach the median - minimal 
and maximal values). Preventive dental treatment has also 
proven effective.

The effectiveness of prophylactic treatment of the oral cavity 
in patients who underwent the technique of plastic surgery of 
the alveolar process of the upper jaw using an autograft from the 
tibia is represented by a decrease in the values of IFV and PMA 
before and after treatment. There is a decrease in the variance 
of the indicator after treatment (variations in the indicator 
decrease and tend to approach the median, minimal and 
maximal values). The statistical calculations performed using 
the Wilcoxon test led to the conclusion that in all subgroups of 
patients a decrease in IFV and PMA indices after preventive 
dental treatment is statistically probable. The revealed facts 
may be indirect evidence of the negative impact of the existing 
defects of the alveolar process of the upper jaw on the processes 
of physiological self-cleaning of the mucosal surface and the 
functioning of natural non-specific and specific mechanisms 
of the oral cavity protection. Therefore, the rehabilitation of 
the abovementioned group of patients may be presented as a 
more complex and multifaceted task [10,20]. The data obtained 
in the course of the performed cross-sectional comparative 
clinical study suggest that it is mandatory to include preventive 

dental treatment (sanitation) aimed at normalizing the level 
of oral hygiene and reducing the intensity of inflammation in 
the tissues of the marginal periodontium, to local and regional 
protocols for the treatment of patients with congenital residual 
defects of the alveolar process of the upper jaw. All proposed 
measures may have suggested as an additional means of 
reducing the risk of postoperative complications and increasing 
the effectiveness of complex rehabilitation of patients with 
congenital malformations of the maxillofacial region [3].
Conclusions.

In patients with congenital residual defects of the alveolar 
process of the upper jaw, in general, there is a poor level of oral 
hygiene, as evidenced by the results of calculating the plaque 
area indices according to Fedorov-Volodkina and assessing the 
level of inflammation of the marginal periodontal tissues using 
the PMA method (Masser-Parma). According to the available 
published data of professional literature and recognized 
recommendations violation of oral hygiene and persistence 
of the inflammatory process in the oral cavity against the 
background of which a complex and traumatic intervention 
is performed – osteoplasty of the alveolar process defect 
using various methods – may increase the risk of developing 
postoperative inflammatory complications which worsens the 
results and reduces the success of treatment. After standard 
preventive dental therapy in all three subgroups of patients with 
congenital and residual defects of the alveolar process of the 
upper jaw the level of oral hygiene improved and the intensity 
of the inflammatory process in the marginal periodontium 
decreased which generally leads to the idea of an increase in 
the likelihood of successful complex rehabilitation of patients. 
In a selected group of patients, compliance with preventive 
treatment differed slightly – it was slightly higher in patients 
who underwent alveolar ridge plasty using an autograft from 
the tibia.
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Резюме. Остеопластика врожденных и остаточных 
дефектов альвеолярного отростка верхней челюсти является 
технически непростым оперативным вмешательством, 
необходимым для полноценной реабилитации пациента с 
врожденным несращением верхней губы и неба, оно создает 
условия для стабилизации фрагментов и нормализации 
развития верхней челюсти, своевременного и правильного 
прорезывания зубов.

Цель исследования. Оценить состояние гигиены полости 
рта до операции у детей с врожденным остаточным 
дефектом альвеолярного отростка при помощи индекса 
гигиены Федорова-Володкиной и индекса интенсивности 
воспаления маргинального пародонта (РМА) по Masser-
Parma.

Материалы и методы. Исследование проведено в 
трех подгруппах пациентов (n = 54) возрастом от 8 
до 18 лет, у которых были врожденные остаточные 
дефекты альвеолярного отростка верхней челюсти после 
односторонних врожденных несращений верхней губы 
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гигиены полости рта подгрупп оценивали с помощью 
индекса гигиены Федорова-Володкиной (1971) и уровень 
воспаления маргинального пародонта по индексу РМА 
(Masser-Parma, 1960).

Результаты. Уровень гигиены полости рта у пациентов 
всех подгрупп до начала лечению вариировал в пределах 2,6–
3,0 («плохой уровень» гигиены полости рта). Применение 
стандартной профилактической терапии позволило 
достичь «удовлетворительного» уровня гигиены во всех 
трех подгруппах пациентов. Состояние маргинального 
пародонта по индексу РМА во всех подгруппах в начале 
наблюднения соответствовало 35,0% (гингивит средней 
степени тяжести). Профилактическое лечение позволило 
снизить уровень воспаления до 15,0-20,0% во всех 
подгруппах, наиболее комплаентной к лечению оказалась 
подгруппа 3.

Выводы. Неудовлетворительный уровень гигиены 
полости рта и состояние тканей пародонта у пациентов с 
врожденными и остаточными дефектами альвеолярного 
отростка верхней челюсти повышают риски 
послеоперационных осложнений. Профилактическое 
стоматологическое лечение, которое улучшает состояние 
гигиены полости рта и уменьшает интенсивность 
воспалительного процесса в маргинальном пародонте, 
является важным и необходимым компонентом успешной 
комплексной реабилитации пациента с врожденными 
пороками челюстно-лицевой области.

Ключевые слова: остеопластика, челюсть, дети, 
несращение, гигиена, полость рта.

ჰიგიენური ჰიგიენის მდგომარეობა ბავშვებში ზედა 
ყბის ალვეოლარული პროცესის თანდაყოლილი 
დეფექტებით

კულინიჩ მა1, მოჩალოვი ია1, კეიან დნ2, ჩობეი ას1, 
პოჰოდუნ კა3.

1უჟგოროდის ეროვნული უნივერსიტეტი, უჟგოროდი, 
უკრაინა

2კიევის საერთაშორისო უნივერსიტეტი, კიევი, უკრაინა
3ტერნოპოლის ეროვნული სამედიცინო უნივერსიტეტი 

ი. გორბაჩევსკის სახელობის, ტერნოპოლი, უკრაინა.
Შემაჯამებელი. ზედა ყბის ალვეოლური 

პროცესის თანდაყოლილი და ნარჩენი დეფექტების 
ოსტეოპლასტიკა არის ტექნიკურად რთული 
ქირურგიული ჩარევა, რომელიც აუცილებელია 
პაციენტის სრული რეაბილიტაციისთვის ზედა 
ტუჩისა და სასის თანდაყოლილი შეუერთებით, ის 
ქმნის პირობებს ფრაგმენტების სტაბილიზაციისა 
და განვითარების ნორმალიზებისთვის. ზედა ყბა, 
დროული და სწორი კბილების ამოღება.

კვლევის მიზანი. პირის ღრუს ჰიგიენის მდგომარეობის 

შესაფასებლად ოპერაციამდე ბავშვებში თანდაყოლილი 
ნარჩენი ალვეოლარული დეფექტის გამოყენებით 
Fedorov-Volodkina ჰიგიენის ინდექსი და მარგინალური 
პაროდონტის ანთების ინტენსივობის ინდექსი (PMA) 
Masser-Parma-ს მიხედვით.

Მასალა და მეთოდები. კვლევა ჩატარდა პაციენტთა 
სამ ქვეჯგუფში (n = 54) 8-დან 18 წლამდე, რომლებსაც 
აღენიშნებოდათ ზედა ყბის ალვეოლური პროცესის 
თანდაყოლილი ნარჩენი დეფექტები ზედა ტუჩისა და 
სასის ცალმხრივი თანდაყოლილი არაერთიანობის 
შემდეგ. 1 ქვეჯგუფი (n = 13) - ჩატარდა ძვლის გარეშე 
გადანერგვა, 2 ქვეჯგუფი (n = 11) - პლასტიკური ქირურგია 
ქვედა ყბის აუტოლოგიური ტრანსპლანტაციის 
გამოყენებით, ხოლო 3 ქვეჯგუფი (n = 30) - პლასტიკური 
ქირურგია კანჭიდან აუტოგრაფტის გამოყენებით. 
ქვეჯგუფების პირის ღრუს ჰიგიენის მდგომარეობა 
შეფასდა ფედოროვ-ვოლოდკინას ჰიგიენის ინდექსის 
გამოყენებით (1971) და მარგინალური პაროდონტის 
ანთების დონე PMA ინდექსის მიხედვით (Masser-Parma, 
1960).

შედეგები. პირის ღრუს ჰიგიენის დონე ყველა 
ქვეჯგუფის პაციენტებში მკურნალობის დაწყებამდე 
მერყეობდა 2.6-3.0 დიაპაზონში (პირის ღრუს ჰიგიენის 
„ცუდი დონე“). სტანდარტული პროფილაქტიკური 
თერაპიის გამოყენებამ შესაძლებელი გახადა ჰიგიენის 
„დამაკმაყოფილებელი“ დონის მიღწევა სამივე 
პაციენტთა ქვეჯგუფში. მარგინალური პაროდონტის 
მდგომარეობა PMA ინდექსის მიხედვით ყველა 
ქვეჯგუფში დაკვირვების დასაწყისში შეესაბამებოდა 
35.0%-ს (ზომიერი სიმძიმის გინგივიტი). 
პროფილაქტიკურმა მკურნალობამ შესაძლებელი 
გახადა ანთების დონის შემცირება 15,0-20,0%-მდე ყველა 
ქვეჯგუფში, მე-3 ქვეჯგუფი აღმოჩნდა მკურნალობის 
მიმართ ყველაზე მეტად შესაბამისი.

დასკვნები. პირის ღრუს ჰიგიენის 
არადამაკმაყოფილებელი დონე და პაროდონტის 
ქსოვილების მდგომარეობა ზედა ყბის ალვეოლური 
პროცესის თანდაყოლილი და ნარჩენი დეფექტების მქონე 
პაციენტებში ზრდის პოსტოპერაციული გართულებების 
რისკს. პრევენციული სტომატოლოგიური მკურნალობა, 
რომელიც აუმჯობესებს პირის ღრუს ჰიგიენის 
მდგომარეობას და ამცირებს ანთებითი პროცესის 
ინტენსივობას მარგინალურ პაროდონტიუმში, 
მნიშვნელოვანი და აუცილებელი კომპონენტია 
ყბა-სახის რეგიონის თანდაყოლილი დეფექტების 
მქონე პაციენტის წარმატებული ყოვლისმომცველი 
რეაბილიტაციისთვის.

საკვანძო სიტყვები: ოსტეოპლასტიკა, ყბა, ბავშვები, 
შეუსაბამობა, ჰიგიენა, პირის ღრუ.
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