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ABSTRACT

Background. Cervical caries is a fairly common teeth pathology and its treatment is carried
out in complicated clinical conditions. Therefore, increasing the term of functioning of composite
restorations is an urgent task.

Aim. Identification of the effectiveness of a differential approach to dissection of hard dental
tissues depending on the depth of enamel microcracks and implementation of professional hy-
giene in the treatment of cervical caries in the short- and long-term periods.

Materials & Methods. The study involved 50 people (average age [23.28+5.52] years) in
whom cervical caries was treated in 72 teeth. All patients were divided into three equal groups
based on the number of restorations according to the selected dissection technique and the chara-
cteristics of professional hygiene. The dissection technique depended on the depth of the enamel
microcracks in Main Group | (MG 1), the dissection was carried out within the limits of clinically
intact hard dental tissues in Control Group (CG) and Main Group Il (MG Il). The dental biofilm
was removed from the vestibular surface of the teeth by the method of air-abrasive cleaning using
the erythritol-based powder in MG | and MG I, the vestibular surface of the tooth was cleaned
of dental deposits with a polishing paste without fluoride in CG. The quality of restorations was
assessed based on the United States Public Health Service (USPHS) criteria on the day of resto-
ration, 6 and 12 months later. The effectiveness of the prescribed treatment was identified by the
dynamic indicators of the dental pulp electroexcitability and the electrical conductivity of the
enamel.

Results. There were no partial or completely destroyed restorations in all terms of the obser-
vation period. Composite restorations were preserved according to the criteria of "anatomical
shape" and "color matching". One year later restoration defects were absent in 61 teeth (84.72%):
in MG | —in 22 (91.67%), in CG —in 19 (79.17%), in MG Il —in 20 (83.33%). Recurrent caries
and symptoms of hypersensitivity were not identified in MG 1. A slightly greater effectiveness of
the treatment was noted in MG Il group in comparison with CG (by 4.16%) that confirms the
importance of removing the dental biofilm before restoration by the method of air-abrasive clea-
ning using erythritol.

Conclusions. The analysis of the state of restorations in the long-term period showed that the
dissection technique and the features of professional hygiene affected their quality before resto-
ration. The number of high-quality composite restorations was by 10.42% more on average in
MG | than in the other groups. The obtained results make it possible to recommend the proposed
method for using in practical dentistry.
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Dental caries remains an unsolved contempo-
rary problem despite scientific achievements [1].
The absence of its timely and, most importantly,
high-quality treatment can lead to development of
complicated forms, loss of teeth and development
of systemic diseases. All this reduces the quality
of life of the population and turns the problem of
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dental caries into a general medical problem [2—
4]. The most vulnerable and prone area to patho-
logical changes is the cervical part of the teeth [4].
It can be explained by many factors but primarily
by its structural features [2].

Numerous scientists pay attention to the prob-
lem of tooth restoration with Cervical Caries (CC)
that has not been fully resolved yet [4]. From the
point of view of retention and isolation from mois-
ture invasive treatment of CC occurs in compli-
cated clinical conditions [3]. All this can cause
aesthetic problems, development of clinical symp-
toms of dentine hypersensitivity and it can signif-
icantly shorten the period of restoration function-
ing [3]. Thus, according to data [3], the average
term of functioning of such restorations is slightly
more than 3 years that is significantly less than for
restorations of other localizations. This indicator
for restoration does not reliably differ from glass
ionomer cements and composite materials [5]. In
contrast to durability, the clinical effectiveness of
composite restorations is higher than with glass
ionomers by the criteria of retention, marginal co-
lor change and marginal adaptation, but it is simi-
lar to recurrent caries, abrasion and development
of hypersensitivity [5]. Although it is known that
subgingival regions of composites contribute to
increased accumulation of dental biofilm and they
cause gingival irritation [6]. But taking into ac-
count patients’ aesthetic requirements light-curing
materials are more often used for direct restora-
tions of CC [3; 6]. In addition, these filling mate-
rials also attract doctors owing to the possibility of
minimal dissection of hard dental tissues without
taking into account biomechanical and functional
requirements [7]. Short-term preservation of res-
torations leads to repeated surgical interventions,
loss of intact tissues and the dentist’s additional
time [8]. Therefore, the problem of improving the
effectiveness of treating CC remains relevant hav-
ing general medical and social importance for pre-
serving the health and quality of life of the popu-
lation, and it requires further research [1].

Today there are no objective criteria, the com-
pliance of which would allow us to consistently
achieve success in the invasive treatment of CC.
In our opinion, which is also shared by Peumans M.
et al. [9], such a criterion can be the state of hard
dental tissues and the method of their preparation
for restoration. The results of modern research
demonstrate a high prevalence of microcracks in
the enamel of permanent teeth which reaches al-
most one hundred percent on the vestibular sur-
face [10]. The development of cracks is associated

with many reasons, one of which is the structural
features of the cervical region of the teeth [10; 11].
The danger of their presence is in the fact that they
can be the ways of penetration of microorganisms
that can cause the development of other patholo-
gies including the carious process and hypersensi-
tivity of the dentin [10]. Thus, underestimation of
the factor of the presence and depth of enamel
cracks can lead to a violation of the marginal fit of
restoration, its partial or complete destruction and,
therefore, a decrease in the quality of treatment
[9]. The authors offered a method of treating CC
which involves a differential approach to advan-
ced dissection of hard tissues depending on the
depth of enamel microcracks on the vestibular sur-
face of the teeth [9].

Aim. ldentification of the effectiveness of the
proposed differential approach to dissection of
hard dental tissues depending on the depth of
enamel microcracks on the vestibular surface and
implementation of professional hygiene in trea-
ting CC in young patients in the near and long-
term periods.

Materials & Methods

The study involved 50 patients (30 women, 20
men) treated at the Department of Dentistry No.2
of Donetsk National Medical University. The se-
lection criteria were young age according to the
WHO classification (2017), absence of bad habits,
pregnancy and lactation period, neoplasms, pecu-
liarities of the household and work history, diag-
nosed CC, good oral hygiene condition; the ob-
tained written consent to participate in the study.
The number of CCs in one patient was from one
to four. 72 teeth of frontal and lateral groups with
viable pulp were treated under the same clinical
conditions, rubber dam and retraction thread were
used for isolation.

The examined patients were divided into three
equal groups based on the number of restorations
according to the principle of randomness depen-
ding on the technique of dissection of hard dental
tissues and the characteristics of professional hy-
giene before restoration: Main Group | (MG I) (16
patients), Control Group (CG) (15 patients) and
Main Group Il (MG 1) (19 patients). The formed
groups did not differ in age (average age [23.28+
+5.52] years), sex, level of oral hygiene (accor-
ding to the Oral Hygiene Index-Simplified (OHI-
S) (Green-Vermillion, 1964) [0.56+0.40] points),
Decayed, Missing and Filled Teeth (DMFT) indi-
ces (10.24+4.66), Papillary-Marginal-Alveolar in-
dex (PMA) (Parma, 1960) [20.18+17.81]%, pH of
oral fluid [6.65+0.51], (p>0.05) [12].
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According to the proposed method a differen-
tial approach to dissection technique of hard den-
tal tissues was used depending on the depth of
enamel microcracks in the MG | [9]. If micro-
cracks were diagnosed on the vestibular surface of
the tooth with the naked eye under normal light-
ing, prophylactic dissection of hard tissues, which
reached 1.5-2.0 mm, was carried out on the perio-
dontal wall of the carious defect, and on the occlu-
sal wall — on 0.5-1.0 mm. If there were enamel
microcracks on the vestibular surface of the tooth,
which were identified with the help of additional
illumination or magnification or with the use of
coloring substances, preventive dissection of hard
tissues was carried out on the occlusal wall of the
carious defect by 1.5-2.0 mm, and on the perio-
dontal wall — by 0.5-1.0 mm [9]. Dissection was
made within clinically intact hard tissues of the
teeth in CG and MG II. The gingival wall of CC
was located above or at the level of the gingival
margin in all restorations.

Preparation of the teeth for restoration inclu-
ded professional hygiene that depended on the ob-
servation group. The dental biofilm was removed
from the vestibular surface of the teeth by the
method of air-abrasive cleaning with AIR-FLOW
device using the erythritol-based powder Air-
Flow®Plus (EMS, Switzerland) in MG | and MG
Il [10]. The vestibular surface of the tooth was
thoroughly cleaned of dental deposits with the
help of polishing paste without fluorine Cleanic
(Kerr, USA) in CG. The teeth were washed with
water and dried after professional hygiene. Medi-
cal treatment of the formed cavities was carried
out with a 2% aqueous solution of chlorhexidine
bigluconate. The adhesive system of total etching
of the 5th generation (AdperTM Single Bond 2
[3M ESPE]) and the light-hardening microhybrid
composite material Filtek Z-250 (3M ESPE) were
used in accordance with the manufacturer’s rec-
ommendations. Microhybrid composites are cur-
rently effective materials due to their chemical
and physical characteristics [13]. The method of
"impulse" polymerization was chosen that has cer-
tain advantages. Final grinding and polishing was
performed using Sof-lex discs (3M ESPE, St Paul,
Mn, USA), the effectiveness of which was experi-
mentally proven by modern investigations [14].

The assessment of the quality of composite res-
torations was carried out at least 30 minutes later
after their final processing and in the long-term
periods (6 and 12 months later). The clinical exa-
minations included interviews, history taking, vi-
sual and instrumental examination of restorations

according to the modified United States Public
Health Service (USPHS) quality criteria: anato-
mical shape, marginal adaptation, surface rough-
ness, marginal staining, color matching, discom-
fort/sensitivity, presence of recurrent caries. The
effectiveness of the prescribed treatment was
identified by the dynamics of indicators of the
electroexcitability of the dental pulp (the method
of ElectroODontometry (EOD) using the elec-
troodontometer EOT-01 [OSP 1.1 MODIS, Ave-
ron]) and the electrical conductivity of the enamel
at the tooth-restoration boundary (the method of
electrometry (EOM) using the "DentEst" device
['Geosoft Dent"]) and the greatest value [10] was
taken into account. The marginal staining of res-
torations was detected using Schiller-Pysarev so-
lution.

Statistical analysis was performed using Mi-
crosoft Office Excel spreads heet editor and Wolf-
ram Alpha online calculator. The correspondence
of quantitative indicators to a normal distribution
was assessed with the help of Shapiro-Wilk test.
After confirming the normality of the distribution
with the use of Excel ver. 2312 (Microsoft, USA),
Wolfram Alpha was applied for further analysis in
order to identify the reliability of differences be-
tween the groups according to the studied indica-
tors. When comparing average indicators in nor-
mally distributed populations, Student’s t-test was
calculated. Differences at p<0.05 were considered
statistically significant.

Results

The observation groups did not differ reliably
before treatment and after restoration of CC ac-
cording to the objective criteria, p>0.05 (Tables 1,
2). The best results were obtained immediately af-
ter treatment. Restorations met aesthetic quality
criteria. The complaints about the sensitivity of
the teeth due to the irritant effects were absent that
was confirmed by EOM and EOD indicators.

A slight reliable decrease in the average EOD
indicators and an increase in EOM were deter-
mined in all groups 6 months later. Restoration de-
fects were also diagnosed according to clinical cri-
teria. The differences between EOM indicators
were greater (by 3.6%, p=0.0015) in CG 6 months
later after treatment and on the day of restoration
than in MG | and MG Il (by 2.3%, p=0.012 and by
2.8%, p=0.0058, respectively). The difference be-
tween the average indicators of CC in MG | and
CG was significant (p=0.05). There were no dif-
ferences between MG Il and MG | and CG (p=
=0.19 and p=0.18, respectively). The complaints
were absent in MG 1, but during the electrometric
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Table 1. Electrometric assessment of the quality of marginal fit of restorations at different periods of obser-
vation (indicator of marginal permeability, u4) (M+m)

Terms of the observation period

Observation groups

Main | Control Main Il
On the day of restoration 0.087+0.074 0.117+0.076 0.108+0.078
6 months later 0.283+0.393* 0.546+0.634* 0.412+0.538*
12 months later 0.571£0.509** 1.045+1.465* 0.887+1.081**

Notes: * — significant differences in comparison with OEM indicators on the day of restoration (p<0.05);
** _significant differences compared to OEM indicators 6 months later after restoration (p<0.05).

Table 2. EOD indicators of teeth at different periods of observation (ud) (M+m)

. . Observation groups
Terms of the observation period Main | Control Main 11
On the day of restoration 6.75+0.53 6.54+0.51 6.67+0.48
6 months later 6.45+0.51* 6.08+0.50* 6.29+0.48*
12 months later 6.08+0.28** 5.75+0.44** 5.91+0.28**

Notes: * — significant differences in comparison with EOD indicators on the day of restoration (p<0.05);
** _ significant differences compared to EOD indicators 6 months later after restoration (p<0.05).

assessment of restorations in one tooth (4.2%), the
marginal fit had the signs of an initial integrity
violation (EOM 2.1pA). In CG there was an in-
crease of EOM up to 2.1-2.2 pA in three teeth
(12.5%), in MG Il — in two teeth (8.3%) that cor-
responded to a violation of the marginal fit of res-
torations.

EOD indicators of the teeth in CG were sig-
nificantly lower than those of the other groups.
The difference between EOD indicators of the
teeth was greater (by 7.0%, p=0.0015 and by
5.7%, p=0.008, respectively) in CG and MG II
than in MG | (by 4.4%, p=0.029) 6 months later
after treatment and on the day of restoration. Dif-
ferences in EOD indicators were significant be-
tween CG and MG | and MG Il (p=0.0048 and
p=0.02, respectively). There was no difference be-
tween CG and MG II (p=0.179). The decrease in
EOD indicators up to 5uA in two patients of CG
(8.3%) and one patient of MG Il (4.2%) corre-
sponded to the appearance of complaints about
tooth sensitivity to temperature stimuli.

12 months after treatment, there was a further
increase in EOM indicators that corresponded to
the deterioration of the marginal fit of restorations
both in comparison with the day of restoration and
with the previous observation period. The differ-
ences were significant in comparison with the day
of restoration (p<0.002) in all groups. The differen-

ce between the mean EOM indicators was signifi-
cantly greater (7.9% and 7.2%, respectively) in
CG and MG 1l than in MG | (5.6%) 12 months
later after treatment and on the day of restoration.
Comparing EOM indicators with the previous ob-
servation period (6 months) one year later after
treatment, significant differences were identified
in MG I and MG 1l (p=0.017 and p=0.031, respec-
tively). There was no difference in the average in-
dicators of CC in CG (p=0.06).

One year later a further slight decrease in EOD
indicators was determined both in comparison
with the day of restoration (p<0.001) and with the
observation period of 6 months (p<0.009). At the
same time, significant differences were observed
in EOD indicators between MG | and CG and MG
Il (p=0.003 and p=0.043, respectively). There was
no difference between CG and MG II (p=0.179).
Therefore, during all observation periods EOD in-
dicators differed significantly in the groups
(p<0.03).

Based on both purely clinical and aesthetic cri-
teria the deficiencies were identified among resto-
ration defects. However, there were more often di-
agnosed defects that had their combination. The
patients of MG | had no complaints, but during the
clinical examination a slight roughness of the sur-
face of restoration was determined in one restora-
tion (4.2%). This restoration corresponded to an in-
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crease in EOM indicators up to 2.1 pA. Another
restoration (4.2%) had a poorly expressed mar-
ginal staining in combination with a violation of
the marginal fit (electrical conductivity at the
tooth-restoration boundary was equal to 2.3 pA
and increased by 0.2 uA compared to the previous
observation period) that corresponded to the initial
degradation of the surface restoration The patients
of CG had a violation of marginal adhesion
(EOM=[2.2-5.4] nA) in four restorations (16.7%)
half of which were associated with minor mar-
ginal staining and the other half — with sensitivity
to temperature stimuli. In combination with the
symptoms of sensitivity and increased marginal
permeability of restorations the signs of recurrent
caries were diagnosed in two teeth (8.3%). In ad-
dition, during the clinical examination a slight
roughness of the surface of the material was deter-
mined in one restoration (4.2%). Three restora-
tions (12.5%) with impaired marginal adaptation
were diagnosed in MG II. In one clinical case the
increase in marginal permeability was associated
with slight marginal staining, in another case
EOM increased from 2.1 pA to 5.3 uA compared
to the previous observation period that corres-
ponded to the development of recurrent caries. In
addition, one restoration (4.2%) had slight surface
roughness and two restorations (8.3%) had the
symptoms of hypersensitivity in MG 1. Certain
restorations with surface roughness did not require
any replacement, the aesthetic defect was elimi-
nated by polishing the changed areas.

Discussion

Thus, a year later, 61 teeth with CC (84.72%)
had high-quality composite restorations: in MG | —
in 22 teeth (91.67%), in CG — in 19 teeth
(79.17%), in MG Il — in 20 teeth (83.33%). The
preservation of composite restorations was identi-
fied according to the criteria of "anatomical shape"
and "color matching™ which depended to a greater
extent on the properties of the filling material and
the level of its polymerization. There were no res-
torations that were partially or completely de-
stroyed. There were no objective signs of the de-
velopment of recurrent caries and the appearance
of the symptoms of hypersensitivity in MG I. Du-
ring the year there was an increase in the amount
of current that was conducted at the tooth-restora-
tion boundary. At the same time, there was a smal-
ler increase in current in MG | compared to both
the previous observation period (6 months) and
the day of restoration (p<0.001). In our opinion
the better results obtained in MG I indicate that the
presence and depth of enamel microcracks on the

vestibular surface of the teeth must be taken into
account when treating CC. The use of a differen-
tial approach to advanced dissection (removal of
the areas of changed enamel with microcracks,
overhanging edges) made it possible to increase
the efficiency of restorations, as the filling mate-
rial was fixed to unchanged hard tissues [9]. A
greater number of restoration defects in CG of the
study and slightly better results in MG Il (by
4.16%) confirm the opinion about the importance
of removing dental biofilm before restoration.
Monitoring dental caries treatment is an effec-
tive way to assess its quality. However, the inter-
val of individual examinations should be deter-
mined carefully since their greater frequency can
lead to an increase in the frequency of interven-
tions [15]. The complaints about hypersensitivity
were accompanied by a decrease in EOD and they
were identified in the patients with significantly
worse indicators of oral hygiene index (t=0.0007).
Cervical restorations can contribute to the increa-
sed accumulation of dental plaque that potentially
leads to the development and progression of recur-
rent caries and periodontal diseases [13]. A viola-
tion of the marginal fit of restorations was deter-
mined in the patients not only with higher indica-
tors of the hygiene index, but also of PMA index
(t=0.002 and t<0.001, respectively). Probably, it
can be explained by insufficiently effective indi-
vidual oral hygiene measures in these patients. Be-
sides, the stresses that occur in the hard tissues of
the cervical region of the teeth after restoration of-
ten cause the formation of cracks in the enamel
and dentin, a violation of the tightness and mar-
ginal fit of fillings [4; 5]. Cervical edges showed
more microleakage than occlusal edges [16]. Vio-
lations of the marginal fit of the material, espe-
cially on the periodontal wall, quite often lead to
the development of marginal staining at the boun-
dary of the material with enamel [3]. The patients
with a diagnosed violation of marginal adaptation
of restorations did not always have complaints.
Other researchers also did not observe any rela-
tionship between discomfort and the value of mar-
ginal permeability. One of the disadvantages of an
aesthetic nature was the development of marginal
staining at the tooth-restoration boundary for the
prevention of which it was suggested to remove
the causative factor namely plaque accumulation
and high-quality polishing of restorations [17].
The surface roughness identified in some restora-
tions probably depended on the level of their
polymerization, polishing, as well as the state of
oral hygiene. Therefore, the effectiveness of treat-
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ment depends not only on the features of the cavity to generally accepted requirements. The obtained
dissection or on the material that was used for res- results make it possible to recommend the pro-
toration, but also on the patient’s characteristics posed method of treatment for using in practical
[13]. dentistry.
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