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Clinical Relevance

The longevities of resin composite (RC) and glass ionomer (GI) used for cervical
restorations were statistically not different, but the clinical performance of the RC was
superior to GI in retention, marginal adaptation, and marginal discoloration.

SUMMARY

The aim of this retrospective clinical study was
to compare the longevity of cervical restora-
tions between resin composite (RC) and glass
ionomer (GI) and to investigate variables pre-
dictive of their outcome. The clinical perfor-
mance of the two restorative materials in
function was compared using the ratings of
the modified United States Public Health Ser-
vice (USPHS) criteria. A total of 479 cervical
restorations were included in the study. Ninety-
one already-replaced restorations were re-
viewed from dental records. The other 388
restorations still in function were evaluated
according to the modified USPHS criteria by
two investigators. Longevity and prognostic
variables were analyzed with the Kaplan-Meier
survival analysis and multivariate Cox propor-
tional hazard model. The clinical performances
of the two materials were evaluated according
to the ratings of the USPHS criteria and com-
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pared using the Pearson chi-square test and
Fisher exact test. The longevity was not signif-
icantly different between RC and GI (median
survival time, 10.4 6 0.7 and 11.5 6 1.1 years,
respectively). The main reasons for failure were
loss of retention (82.2%) and secondary caries
(17.8%). The longevity of cervical restoration
was significantly influenced by tooth group and
operator group (Wald test, p,0.05), while mate-
rial, gender, presence or absence of systemic
diseases, arch, and reason for treatment did not
affect the longevity. Contrary to the longevity,
the clinical performance of RC was superior to
GI in the criteria of retention, marginal discol-
oration, and marginal adaptation, but similar
in secondary caries, wear, and postoperative
sensitivity.

INTRODUCTION

In the clinic, dentists usually select restorative
materials based on properties such as esthetics,
physical strength, handling characteristics, biocom-
patibility, and wear resistance. As cervical lesions
seem to be more frequently observed on the buccal
surfaces of premolars and molars, tooth-colored
restoratives should be considered as the materials
of choice for restoration of cervical lesions.1 Accord-
ingly, those materials typically include resin com-
posite (RC) and glass ionomer (GI, in this study
includes conventional glass ionomer cement and
resin-modified glass ionomer).2 In general, RC has
been the material of choice for cervical lesions due to
superior esthetics, adequate strength, and versatil-
ity.3 However, restoring cervical lesions with RC has
several technical difficulties that can affect the
clinical results. Difficulties in isolation, difficulties
in adhesion to dentin margin, and polymerization
shrinkage stress of RC make the restorative proce-
dures very sensitive to the operator’s technique.4-6

Compared to RC, glass ionomers have been selected
by virtue of adhesion to the tooth structure and
fluoride release.2,7,8 The GI restorative technique is
relatively easy compared to that of RC restoration.
However, esthetic results and mechanical properties
of GI restorations are inferior to those of RC
restorations.2,9

Even with the elastic bonding concept based on
laboratory studies, the clinical longevity of cervical
RC restorations was not affected by the stiffness of
adhesive and RC.10-12 Higher GI retention rates
have also been attributed to laboratory observation
of diffusion-based adhesion to calcium ions in dentin,
as well as the low modulus of elasticity.2 In non-

prepared noncarious cervical lesions where direct
occlusal force was not applied, the retention rate of
restorations filled with various GIs was not shorter
than those filled with RC, based on the results of
short-term prospective studies within three years of
restoration.3,13-16 However, according to the United
States Public Health Service (USPHS) criteria, the
clinical performance of RC was superior to resin-
modified glass ionomer cement and polyacid-modi-
fied resin composite.3,13-15 Since the prognosis of
cervical restoration may be greatly affected by
various factors related to the material, patient, and
the environment, it is difficult to predict the
prognosis of restorations with laboratory results
only. Clinical studies are needed to provide clinicians
with predictive information on restorative materials
and their prognostic variables.

With this retrospective clinical study, we investi-
gated the longevity and prognostic variables of
cervical restorations filled with RC and GI, which
were retained with hybrid layer mechanical adhe-
sion and chelating chemical adhesion, respectively.
The clinical performance of the restorations in
function was also compared between the two mate-
rials. The null hypothesis investigated was that
there were no differences in the longevity and
clinical performance between the cervical restora-
tions filled with RC and GI. In order to investigate
the hypothesis, the lifespan of the already-replaced
restorations was determined from evaluation of
dental records. The other restorations in use were
clinically evaluated by two investigators according to
modified USPHS criteria.

MATERIALS AND METHODS

Participants

Patients who had received restorative treatments in
the Department of Conservative Dentistry, Seoul
National University Dental Hospital before July 1,
2008, that is, who had restorations more than one
year prior to initiation of the study, and revisited the
department from July 6, 2009 to August 28, 2009,
were enrolled in this study. Patients with systemic
diseases that could affect the longevity of restora-
tions were excluded. These included dry mouth,
severe disability, wasting diseases such as uncon-
trolled diabetes mellitus, and impaired immune
function. Permanent teeth in patients over 20 years
of age were selected, and primary teeth with
prolonged retention were excluded. The oldest
restoration observed in this study was delivered in
1986. Since the 1980s, various restorative products
and techniques were used in the department.
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Because the aim of this study was to compare the
longevity and clinical performance of the represen-
tative restorative materials used in the cervical
restorations, that is, RC and GI, the restorative
materials were divided into the two materials
without considering restorative techniques in this
study.

Survey Procedures

Under the approval of the Institutional Review
Board of Seoul National University Dental Hospital,
dental records were evaluated prior to the patients’
visits. Based on the presence or absence of records on
retreatment or further treatment of each restora-
tion, including replacement, prosthetic treatment,
endodontic treatment, and extraction, the survey
procedure was divided into two pathways (Figure 1).

First, if there was a record on retreatment or
further treatment, we concluded that an event had
happened with the restoration. The longevity of the
further-treated restoration was determined as the

period from the initial treatment to the retreatment
or further treatment. Information, including the
date and details of and the reasons for retreatment,
was collected from the records. Patient information
included year of birth, gender, and premedical and
predental history. Treatment information included
tooth number, date of treatment, restorative mate-
rial, operator, and diagnosis (reason for treatment).

Second, if a patient had restorations that had no
record of retreatment or further treatment, the
patient was clinically evaluated after informed
consent. For the existing restorations, two trained
observers independently determined whether the
characteristics of each restoration were consistent
with the treatment record and whether the restora-
tion had been replaced or further treated. In cases
where it was unclear if there had been no further
treatment of the existing restoration or whether the
characteristics of the restoration agreed with the
medical record, the case was excluded from the
study. The two observers then independently evalu-
ated the restorations in function according to the
modified USPHS criteria (Table 1). If there was a
disagreement between the observers, it was resolved
by consensus. When the restoration was rated as
Alpha or Bravo, the restoration was considered
censored. Its censored lifespan was defined as the
period from the initial treatment to the date of
examination. Related information was also collected
from the records.

Third, when a restoration remained in the oral
cavity but was rated as ‘‘clinically unacceptable’’
Charlie even in a single criterion of the modified
USPHS criteria, it was regarded as a failure and
recommended to be retreated. For the clinically
unacceptable restorations, longevity was defined as
the period from the initial treatment to the date of
examination.

Figure 1. Schematic representation of the survey procedure. First, if
there was a record on retreatment or further treatment, the longevity of
the restorations was defined as the time from the initial treatment to
the retreatment. Second, if a patient had restorations with no records
of retreatment or further treatment, the patient was clinically
evaluated. Restorations confirmed to have not been replaced or
treated further were evaluated according to the modified USPHS
criteria. For clinically acceptable restorations rated as Alpha or Bravo,
the lifespan was defined as the period from the initial treatment to the
date of examination. When a restoration was rated as Charlie,
clinically unacceptable, even in just one criterion, it was regarded as a
failure and recommended to be retreated. Its longevity was
determined as the period from the initial treatment to the date of
examination.

Table 1: Distribution of Restorations by Position of Teeth

Restorative
Materials

Anterior Premolar Molar Total

Resin
composite

155 (83.3%) 159 (80.3%) 63 (70.0%) 377 (79.5%)

Glass
ionomers

31 (16.7%) 39 (19.7%) 27 (30.0%) 97 (20.5%)

Total 186 198 90 474
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Statistical Analysis

To evaluate the longevity of the cervical restorations
filled with RC and GI, survival analysis was
performed using Kaplan-Meier survival estimates.
The effect of the assumed variables related to
patients and teeth on the survival of restorations
was analyzed using a multivariate Cox proportional
hazard model by entering all variables simulta-
neously, and the relative risks were obtained.
Patient age, gender, presence of systemic disease,
type of tooth, restorative material, operator groups,
and reasons for treatment were evaluated as
potential prognostic variables. The operator groups
were divided into three categories: professors, resi-
dents, and students. The reasons for treatment were
subdivided into three categories: restoration of
carious lesion, restoration of noncarious lesion, and
replacement of previous restoration. Pearson chi-
square test was performed on the numbers of
restorations with acceptable (Alpha and Bravo) and
unacceptable (Charlie) ratings according to the
modified USPHS criteria to compare the clinical
performance of the two restorative materials.

RESULTS

Surveyed Group and Case Distribution

Based on the date of treatment, the subjects were 23
through 81 years of age with a mean age and
standard deviation of 63.9 6 10.8 years. Based on
the date of evaluation, the ages ranged from 20 to 80
years with a mean age of 57.4 6 10.4 years. The
lifespan of the restorations was from 0.1 to 22.9
years. The restoration with the longest service time
was the one restored with conventional glass
ionomer. Sixty-nine patients (52.7%) were male and
62 patients (47.3%) were female. Forty-seven (35.9%)
patients had various systemic diseases. Hyperten-
sion was the most common (22 patients), followed by
controlled diabetes (10 patients).

Data for 564 cervical restorations were collected
from 131 patients during the survey. According to
patient records, 91 (16.1%) restorations had been
retreated or further treated. Among the restorations
in function, 274 (48.6%) were rated as Alpha or
Bravo according to the modified USPHS criteria and,
as a result, were regarded as being censored. There
were 109 restorations (19.3%) that were rated as
Charlie and regarded as failure. Eighty-two restora-
tions (14.5%), which were in function but did not
agree with the medical records, were excluded from
the study because their longevity was uncertain.
Five metal restorations and three compomer resto-

rations (1.4%) were also excluded from the survival
analysis. Therefore, a total of 474 (84.0%) of 564
cases were included in this study (Figure 1). The
main reasons for cervical restoration failure were
loss of retention (82.2%) and secondary caries
(17.8%).

Among the restoratives used for the cervical
restorations, RC (n=377, 79.5%) was the most
frequently used for all teeth in the maxillary and
mandibular arches, followed by conventional glass
ionomer cement (n=74, 15.6%) and resin-modified
glass ionomer cement (n=23, 4.9%). Due to insuffi-
cient frequency of resin-modified glass ionomer and
its similarity with conventional glass ionomer in the
properties and the adhesion procedures, both mate-
rials were grouped as GIs in order to increase the
statistical power (Table 2). RC was used more
frequently as the restorative of choice in the anterior
region (83.3%) than in the posterior region (premo-
lar, 80.3%; molar, 70.0%). The other restorative
materials used were compomer (n=3, 0.5%), amal-
gam (n=4, 0.7%), and gold inlay (n=1, 0.2%), which
were not included in the survival analysis due to lack
of cases. As a result, the survival estimates for the
restorations were compared between RC and GI
using Kaplan-Meier survival analysis.

Comparison of Survival Estimates According
to Prognostic Variables

Although GI (63.7 6 5.2%, cumulative survival rate
6 standard error) showed a lower cumulative
survival rate after five years than RC (74.7 6

2.6%), the survival estimates of GI and RC were
not significantly different (Breslow test, p.0.05;
Figure 2a). The median survival times of RC and
GI were 10.4 6 0.7 and 11.5 6 1.1 years (median 6

standard error), respectively (Table 2). Among the

Table 2: Survival Time of the Cervical Restorations
According to the Materials

Variables Survival Quartiles, y

75% 6 SE 50% 6 SE 25% 6 SE

Materials

Resin composite 15.1 6 1.0 10.4 6 0.7 5.1 6 0.4

Glass ionomers 12.9 6 0.1 11.5 6 1.1 3.5 6 0.4

Total 13.0 6 0.7 11.0 6 0.6 4.5 6 0.4

Namgung & Others: Retrospective Clinical Study of Cervical Restorations 379

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-09-01 via free access



tooth groups, the median survival times of anterior,

premolar, and molar teeth were 11.2 6 0.9 years,

11.0 6 0.9 years, and 8.0 6 1.5 years, respectively.

The longevity of anterior teeth was significantly

different from that of molar teeth (Breslow test,

p=0.046; Figure 2b). However, within each tooth

group, the longevity of RC and GI was significantly

different only in the anterior teeth (Breslow test,

p=0.016), in contrast to the premolars and molars

(p=0.733 and p=0.532, respectively). Although GI

was used relatively more frequently in molars (Table

1), GI did not show any difference in the longevity

among tooth groups (Breslow test, p.0.05). RC in

the anterior teeth only showed significant difference

from those in the molar teeth (Breslow test,

p=0.009). The median survival times of the male

and female groups were 11.5 6 1.1 years and 10.4 6

0.4 years, respectively. The survival estimates of

both genders were significantly different (Breslow

test, p=0.002; Figure 2c). The difference in the

Figure 2. Comparison of survival estimates according to prognostic variables using Kaplan-Meier survival analysis. (a): Materials. There was no
significant difference in the survival estimates between resin composite and glass ionomers. (b): Tooth groups. The survival estimates showed
significant differences among anterior teeth, premolars and molars. (c): Gender. The survival estimates showed significant difference between male
and female patients. (d) Operators. Among the groups of professors, residents, and students, the survival estimate of the restorations practiced by
residents was significantly lower than those performed by professors and students.
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survival estimates between the presence and ab-
sence of systemic disease was not significant (Bre-
slow test, p=0.143). The median survival times of the
two groups were 11.2 6 1.0 years and 11.0 6 0.5
years, respectively. The longevity of the restorations
in the upper and lower arch was statistically not
different (Breslow test, p=0.657). The median sur-
vival times of the restorations in the upper and lower
arches were 11.5 6 0.5 years and 10.9 6 0.9 years,
respectively. The survival estimates of the restora-
tions placed by residents were significantly lower
than those performed by professors and students
(Breslow test, p=0.000 and p=0.007, respectively;
Figure 2d). There were no significant differences in
survival estimates among the three categories for
treatment (restoration of carious lesion, restoration
of noncarious lesion, and replacement of previous
restoration).

Among the variables evaluated with the Kaplan-
Meier analysis, those demonstrating statistically
significant differences in the survival estimates

between groups were selected as covariates. These
were tooth group, gender, and operator group. Their
contribution and relative risks were compared with
the Wald test and the Cox proportional hazard
model, respectively (Table 3). The operator group
was the most influential prognostic variable, fol-
lowed by tooth group. Within each variable, the
restorations placed by residents and in molar teeth
showed significantly higher relative risks than those
placed by professors and students and in anterior
teeth, respectively (p,0.05). However, gender failed
to be confirmed as a difference statistically (p=0.457;
Table 3).

Comparison of Clinical Performance Between
RC and GI

The number of RC restorations that were evaluated
as clinically acceptable (Alpha or Bravo) according to
modified USPHS criteria was significantly higher
than the number of clinically acceptable GI restora-
tions, including retention, marginal discoloration,
and marginal adaptation (relative risks of GI/RC,
3.255, 7.649, and 6.784, respectively; p,0.05; Table
4). Between the two materials, the incidences of
secondary caries, wear, and postoperative sensitivity
were not significantly different (Fisher exact test,
p=0.512, p=1.000, and p=0.598, respectively). In the
criteria of retention, marginal discoloration, and
marginal adaptation, RC demonstrated superior
clinical performance in the oral cavity when com-
pared to GI. With regard to color match, no
comparison was available due to a lack of unaccept-
able cases with either material.

DISCUSSION

In this study, the number of groups in each variable
was minimized as much as possible because too
many groups would produce higher-order interac-
tions and complicate the interpretation of the
results. A small sample size may also increase type
II errors and decrease statistical power.17 In order to
reduce the number of groups, resin-modified glass
ionomer was included in the GI group, together with
conventional glass ionomer cement. A variety of
glass ionomer-derived materials use the advantage
of fluoride release and of the combined setting
reaction of acid-base reaction of the glass ionomer
component and the chain-reaction polymerization of
the resin component.7,8,18,19 By the same token, all of
the samples were divided into two groups based on
the presence or absence of systemic disease because
there were too many types of diseases and only small
sample numbers for each disease. As in prior studies,

Table 3: Contributions and Odds Ratios of Prognostic
Variables

Variables Groups Walda Odds
Ratiob

95% CI p Value

Operator
group

9.322 0.009

Professor 0.89 0.61 1.32 0.572

Resident 1.60 1.04 2.46 0.032

Student 1.00

Tooth
group

3.742 0.154

Anterior 0.68 0.47 1.01 0.045

Premolar 0.79 0.54 1.16 0.234

Molar 1.00

Gender 0.510 0.475

Male 1.13 0.81 1.32 0.475

Female 1.00

a Contributions of prognostic variables were estimated by the Wald test of
the Cox proportional hazard model.
b The odds ratio of each group for each prognostic variable was evaluated
using Exp(B) of the Cox proportional hazard model.
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the reasons for treatment were divided into treat-

ments for carious lesions, noncarious lesions includ-

ing abrasions and erosions, and replacement of old

restorations.3,20

In total, RC (79.5%) was used approximately four

times more frequently than GI. RC was used

especially in anterior (83.3%) and premolar teeth

(80.3%), but in posterior teeth the relative frequency

of GI restorations increased (30.0%) compared to

anterior teeth. As this study was confined to cervical

restorations and two restorative materials, the

proportion of RC (79.5%) was higher than in prior

studies (Mjör,20 52.7%; Forss,21 74.9%), in which

metal restorations and posterior occlusal and prox-

imal restorations were included. This means that RC

was the most frequently selected material for

cervical restorations due to its esthetic excellence

and adequate mechanical properties. However, in

the posterior teeth, selection of GI was increased due

to the characteristic adhesion capability to tooth
structure and the relative ease of use.2,22,23

According to the Kaplan-Meier survival analysis
and multivariate Cox proportional hazard model,
there were no significant differences in materials,
gender, presence, or absence of systemic disease,
arch, and reason for treatment. However, with
regard to the tooth group and operator group, there
were significant differences in the longevity between
groups. We were unable to find any previous reports
on the effects of systemic diseases on the survival
estimates of dental restorations. Within the limita-
tions of the current study, we did not attempt to
associate individual systemic diseases with the
survival estimates of restorations due to the small
number of samples for each disease. However, the
presence or absence of systemic diseases did not
affect the survival estimates of cervical restorations.
Additional studies with larger sample sizes for
specific diseases such as diabetes mellitus, hyper-
tension, heart disease, liver, and renal disease are
needed.

There were no significant differences between the
upper and lower arches or between genders, but
there was between the anterior and molar teeth (p =
0.045, Table 3). Generally, abfraction had a similar
prevalence in maxillary and mandibular teeth.24 The
occurrence of abfraction from tooth flexure did not
differ by gender.24,25 Although the failure rate of
extensive restorations in posterior teeth was report-
ed to be higher in male than in female patients,26,27

no previous literature that reported significant
differences in the longevity of cervical restorations
between genders, was found. The relative risk
between anterior and molar teeth may be attributed
to occlusal forces inducing tooth flexure.

The clinical outcomes of dental restorations are
known to be affected by operator technique, even
when the same restorative material and protocol are
used. The technique sensitivity is especially high in
adhesive procedures and with esthetic materials.28,29

In this study, the relative risk for the restorations
performed by residents was significantly higher than
for those performed by professors and students. The
reason for this observation may be that the students
were strictly supervised by instructors, but residents
may have practiced relatively freely with a wide
range of materials. Although Folwaczny and others3

and Mjör and others20 divided the reasons for
treatment into carious lesions, noncarious lesions,
and replacement of old restorations, they only
reported the proportions of each treatment reason
out of the total cases. They did not report the

Table 4: Comparison of the Clinical Performance
Between the Restorations Filled With Resin
Composite (RC) and Glass Ionomers (GI)
Evaluated Based on the Ratings of the Modified
USPHS Criteria

Criteria Chi-Square Test/
Fisher Exact Testa

Odds Ratio

v2 p GI/RC 95% CI

Retention 19.058 0.000 3.255 1.884-5.625

Color matchb NA NA NA

Marginal
discoloration

— 0.005a 7.649 1.974-29.642

Secondary caries — 0.512a 1.488 0.465-4.756

Wear (anatomic
form)

— 1.000a 1.113 0.127–9.747

Marginal
adaptation

21.558 0.000 6.784 2.747-16.756

Postoperative
sensitivity

— 0.598a NA

a When the expected incidence in more than one cell was less than 5, the
result of Fisher exact test was selected.
b The v2 value and odds ratio were not calculated because more than one
cell had no incidence in the 2 3 2 tables.
Abbreviation: NA, not available.
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survival estimates according to the treatment rea-
sons. In the current study, there were no significant
differences in the longevity among the three treat-
ment reason groups.

Most studies have reported no difference in the
retention of cervical restorations among RC and
GIs.3,13,14,30-32 Other studies, with prospective
longitudinal designs for relatively short durations,
reported that glass ionomer-derived materials,
especially resin-modified glass ionomer, had better
retention than RC.3,15,33,34 Reports demonstrating
longer retention of RC than GI were not found. In
this study, we divided the cervical restorative
materials into two groups, RC and GI. The longevity
of the two material groups was evaluated in a
retrospective cross-sectional design and, as a result,
the data included many cases with longer service
duration (maximum lifetime, 22.9 years) than those
in a prospective design. Although retrospective
cross-sectional studies have limitations to differen-
tiate important factors such as individual restor-
ative materials, a large number of restorations with
relatively long lifetime can be assessed in a short
time.35 By assessing such long-lasting restorations,
the factors affecting late failure of the restorations
such as fractures, secondary caries, and wear and
deterioration of the materials, and their clinically
relevant problems can be suggested.35 Such
practice-based research can be a source for further
well-controlled prospective longitudinal study. The
survival estimates were not different between RC
and GI, similar to the majority of studies. Compared
with previous studies, we may expect that the
retention of GI is not inferior to that of RC. Further
prospective and longitudinal studies are needed on
the longevity of both materials in a well-controlled
design.

Although there was no significant difference in the
longevity between the two restorative materials,
significant differences were observed in the ratings
of USPHS criteria. These ratings represent the
clinical performance of the existing restorations in
the oral cavity. When both materials were compared
with taking into account the location, the retention
was significantly different in anterior teeth (v2 test,
p=0.001, odds ratio=5.420) and in premolar teeth (v2

test, p=0.006, odds ratio=3.067) and the marginal
adaptation was also different in premolar teeth
(Fisher exact test, p=0.04) and in molar teeth
(Fisher exact test, p=0.03). In the other criteria,
there was no significant difference in the clinical
status between both materials at each location.
However, when both materials were compared

without considering their locations, RC demonstrat-
ed superior clinical performance than GI in reten-
tion, marginal discoloration, and marginal
adaptation among the criteria (p,0.05; Table 4), in
contrast to the Cox proportional hazard model.
These data suggest that although the longevity of
both materials was not different, the clinical perfor-
mance of existing RC restorations is superior to that
of existing GI restorations while in function. In
many other studies, the superior clinical perfor-
mance of existing RC restorations has been reported,
in addition to the survival analysis.3,13-15

Most laboratory studies suggested GI as the
restorative material of choice for cervical lesions
because of clinically acceptable interfacial gaps, its
capacity for absorbing occlusal load, and the low
polymerization shrinkage stress of slowly-setting
glass ionomers.2,7,36-38 According to the ratings of
the modified USPHS criteria, secondary caries,
anatomic form (wear), and hypersensitivity did not
differ between the two materials. Contrary to the
occlusal wear, the wear of the cervical restorations
due to abrasion and erosion, for example, was not
different between RC and GI. The results of the
current study agree with prior observations.16,39,40

When the sealing ability of adhesive systems was not
enough to prevent postoperative sensitivity, conven-
tional glass ionomer was frequently used to reduce
the discomfort. With the advent of the concept of
hybrid layer formation using total-etch three-step
adhesives, the incidence of postoperative sensitivity
decreased greatly, so that there were no differences
between direct and indirect restorations, total-etch
and self-etch, and GI and RC.41,42 There was no
significant difference between the two materials in
regard to secondary caries. Glass ionomer cement
was recommended as the material of choice for high
caries risk patients due to its in vitro fluoride
release.18,43 However, under anticariogenic and
fluoride dentifrice exposure conditions, the GI
restorations were reported not to provide additional
protection against secondary caries.10,44,45 The clin-
ical effectiveness of fluoride release from these
materials and the relevance of the in vitro data in
the context of caries prevention should be evaluated
in further studies.

CONCLUSIONS

The survival estimates of resin composite and glass
ionomers as cervical restorative materials were not
statistically different. However, the longevity of
cervical restorations was significantly influenced by
the tooth group and operator group. During function
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in the mouth, RC demonstrated superior clinical
performance to GIs in the criteria of retention,
marginal adaptation, and marginal discoloration.
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DT, Rodrigues AL Jr, Serra MC, & Cury JA (2006)
Influence of fluoride-releasing restorative material on
root dentine secondary caries in situ Caries Research
40(5) 435-439.

45. Kielbassa AM, Schulte-Monting J, Garcia-Godoy F, &
Meyer-Lueckel H (2003) Initial in situ secondary caries
formation: Effect of various fluoride-containing restor-
ative materials Operative Dentistry 28(6) 765-772.

Namgung & Others: Retrospective Clinical Study of Cervical Restorations 385

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-09-01 via free access



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


