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

Kulynych MO', Mochalov 10!, Keian DM?2, Chobey AS!, Pokhodun KA3,
!Uzhhorod National University, Uzhhorod, Ukraine.

’Kyiv 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 (PMA) 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

© GMN

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).

17



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).

A

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

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.

Subgroup 1 Subgroup 2 Subgroup 3
Median Min. Max. D Median Min. Max. P Median Min. Max. D
irFe Ztiifl‘l’tre 2.6 2.5 35 3.0 1.5 35 2.6 1.5 35
<0.05 <0.05 <0.05
[FVafter ) ¢ 1.4 2.0 2.0 1.5 2.5 2.0 1.4 25
treatment
Eﬁ; 2?1{0“ 35.0 15.0 50.0 35.0 10.0 50.0 35.0 15.0 45.0
<0.05 <0.05 <0.05
PMAafter 5 10.0 25.0 20.0 5.0 25.0 15.0 10.0 25.0
treatment
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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 [FV
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
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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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COCTOSIHUE TUTUEHBI IOJIOCTUPTA Y IETEN C
BPOXJAEHHBIMU JE®PEKTAMU AJIBBEOJISAPHOI'O
OTPOCTKA BEPXHEM YEJIFOCTH

Kyaunuu MA', MouasioB FOA!, Kesan JIM?, Yooeit AC',
Moxoayn KA3.

'TBY3  «Yarceopoockuii
Vowceopoo, Vrpauna.

Y3BO «Kuesckuii mexcoynapoonsiil ynusepcumemy, Kues,
Yrpauna.

$Teprononbckull HAYUOHANLHBIL MEOUYUHCKUL YHUBEPCUMem
umenu Y. I'opbauescroeo, Tepronons, Yrpauna.

Pe3tome. OcreoruiacTika BpOXICHHBIX M OCTaTOYHBIX
Je(eKTOB aIbBEOIISIPHOTO OTPOCTKA BEPXHEH YEITIOCTH SIBIISIETCS
TEXHUYCCKH HEMPOCTHIM OINCPATHBHBEIM BMEIIATEIHCTBOM,
HEOOXOJUMBIM UTS TIOJTHOIICHHOW peaOMIIUTAIIMK TAIUCHTa C
BPOXKJICHHBIM HECpaIlleHHEM BEpXHEH ry0b! v HeOa, OHO co3/1aeT
yCIoBHS I cTabmim3anuu (pparMeHTOB M HOPMATH3AIHU
Pa3BUTHS BEPXHEH YCIIOCTH, CBOCBPEMEHHOTO ¥ TIPABHUIIEHOTO
IIpOpEe3BIBaHMUs 3y0O0B.

Lean nuccnenoBanusi. OLEHUTH COCTOSHUE TUTHEHBI ITOJIOCTH
pTa 0 omepanud y JeTell C BPOXKACHHBIM OCTaTOYHBIM
Je(eKkToM albBEONIIPHOTO OTPOCTKA MpPU TOMOIIM HHJEKCa
rurueHel DegopoBa-BonoakiHON W WMHIIEKCA WHTCHCHBHOCTU
BOCITAJICHHsI MapruHayibHOro mnapononra (PMA) mo Masser-
Parma.

Marepuansl #W MeToAbl. lccnenoBaHue NpPOBENEHO B
TpeX NOArpynnax mnanueHtoB (n = 54) Bo3pactoM OT 8§
no 18 nmer, y KOTOpPBIX OBUTH BPOXKICHHBIC OCTaTOYHBIC
Je(eKThl ambBEOJIIPHOTO OTPOCTKA BEPXHEW YEIIOCTH IOCIIe
OJTHOCTOPOHHUX BPOXKIACHHBIX HECPAIICHUH BEpXHEH TyObI
u HeOa. [Toarpynma 1 (n = 13) — BeIMONHSIACE OECKOCTHAS
IUIacTUKa, noArpymnmna 2 (n = 11) — mmacTuka ¢ UCIoJIb30BaHHEM
AyTOJIOTUYHOTO  TPAaHCIUIAHTaTa HWKHEH 4YemrocTed, U
monrpymma 3 (n = 30) — IUTacTHKa C WCIOJIE30BAaHHEM
ayToTpaHcIulantata ¢ OombmiebeprioBoit koctH. CocTostHHe

HCZHMOHCUZbellZ YHUsepcumemy,
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TUTUEHBl TOJOCTH PTa MOATPYNII OLIEHUBAIM C HMOMOIIBIO
unaekca ruruensl Genoposa-Bononkunoit (1971) u ypoBeHb
BOCITAJICHUSI MaprHHAJIBHOTO MapojioHTa 1Mo HWHAekcy PMA
(Masser-Parma, 1960).

Pe3yabTaTbl. YpoBEeHb THTHEHBI TIOJIOCTH PTa Yy MAallMEHTOB
BCEX MOTPYIII O HayaJla JISYEHHIO BAPHHUPOBAJ B IIpeaeax 2,6—
3,0 («mIoxoi ypoBeHb)» TMTHEHBI 1mojiocTh pTa). [Ipumenenne
CTaH/JapTHOM  MPOQMIAKTUYECKOH  Tepamuu  IO3BOJMIO
JOCTHYb «YJOBJIETBOPUTEIHHOTO» YPOBHS TMTHEHBI BO BCEX
TpeX MNOArpynmax manueHToB. COCTOSHHE MapruHaJIbHOrO
mapoJioHTa 1Mo uHAekcy PMA Bo Bcex moArpynmax B Havaie
HAOIIOAHEHUST COOTBETCTBOBANO 35,0% (THHTHUBHUT CpeiHen
creneHn TspkecTn). [IpoduiakTuueckoe JedeHUe MO3BOIMIO
CHM3UTHb YpOBeHb BocmaneHus npo 15,0-20,0% Bo Bcex
MOATpyIIax, Hanoojee KOMIUIAGHTHON K JICUEHHIO OKa3allach
noArpymnmna 3.

BoiBogbl. HeynoBneTBOpUTENbHBIH  YPOBEHb  T'MTHEHBI
MIOJIOCTH PTa U COCTOSHUE TKaHEW MapoAOHTa y MAallUEHTOB C
BPOXKJCHHBIMH M OCTAaTOYHBIMH JAe(EKTaMHU allbBEOJIIPHOTO
OTPOCTKA BEpXHEH YEIIOCTH TTOBBIMIAIOT pHCKH
MIOCIICOICPAIIMOHHBIX  OCIOXKHEeHuH.  [Ipodunakrnyeckoe
CTOMATOJIOTUYECKOE JICUEHUE, KOTOPOE YIy4IIaeT COCTOSHUE
THTHEHBl TOJIOCTH pTa W YMEHBIIAeT HWHTEHCUBHOCTH
BOCIAJHUTENBHOTO Mpollecca B MAaprUHAJbHOM TapoOAOHTE,
SIBJISIETCSI B&YKHBIM M HEOOXOAMMBIM KOMITOHEHTOM YCIEIIHOM
KOMIUIEKCHOH peaOWInTalyM MalueHTa ¢ BPOXKACHHBIMA
MTOPOKaMH YETIOCTHO-THIEBOI 001acTH.

KiroueBble cj0Ba: OCTEOIUIACTHKA,
HecpallleHue, TUTHEHa, M0JIOCTh PTa.
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