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ABSTRACT

Objective: Aim of this retrospective study was to determine survival rates of direct composite resin (DCR) restorations of
permanent first molars (PFMs) with excessive material loss at the end of 3 years. Material and Methods: Children between
the ages of 7-14 whose PFMs had 3-surfaced DCR restoration were included. Survival rates of the restorations after 3 years
were evaluated using The United States Public Health Service criteria and the presence of symptoms indicating irreversible
pulp damage such as spontaneous pain, percussion, abscess in the related teeth were examined clinically and
radiographically. Chi-square and Kruskal Wallis analyzes were used for the statistical analysis. Results: Totally 58 DCR
restorations of 34 patients who agreed to come for the control after 3 years were examined. The survival rate of restorations
was 70.69%. Findings indicating irreversible pulp damage were found in 15.5% of the restorations examined. Conclusion:
Survival rate of DCR restorations applied to PFMs with excessive material loss is not satisfactory after 3 years, however it
is thought that DCR applications will continue in PFMs with excessive material loss thanks to the developments in adhesive
systems and composite resins. Therefore, long-term randomized controlled clinical studies on this subject should be
continued.
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Cocuklarda Asir1 Madde Kayiph Daimi Molarlarin Rezin Restorasyonlarinin

3 Yilik Sag Kalimi
(074
Amac: Bu retrospektif ¢alismanin amact, asirt madde kayipli daimi birinci biiyiik azilara uygulanan direkt kompozit rezin
(DKR) restorasyonlarin 3 yil sonundaki sag kalim oranlarinin belirlenmesidir. Gere¢ ve yontem: Arastirmaya ayni hekim
tarafindan daimi birinci bilyiik azilarina 3 yiizlii DKR restorasyon uygulanmis 7-14 yas araligindaki ¢ocuklar dahil edilmistir.
Restorasyonlarin 3 yil sonundaki sag kalim degerlendirmesinde United States Public Health Service (USPHS) kriterleri
kullanilmig ve ilgili dislerde spontan agri, perkiisyon hassasiyeti, apse gibi geri doniisiimsiiz pulpa hasarini isaret eden
semptomlarin varligi incelenmistir. Verilerin istatistiksel analizinde Ki-kare ve Kruskal Wallis analizleri kullanilmustir.
Bulgular: Ug y1l sonundaki kontrol randevusuna gelmeyi kabul eden toplam 34 hastanin daimi birinci biiyiik az1 diglerine
yapilmis 58 DKR restorasyon klinik ve radyografik olarak incelenmistir. Restorasyonlarin sag kalim orani %70.69’dur.
Incelenen restorasyonlarin %15.5’inde geri déniisiimsiiz pulpa hasarin1 ve kok kanal tedavisi ihtiyacini gdsteren bulgular
saptanmigtir. Sonug¢: Asirt madde kayipli daimi birinci biiyiik az1 dislerine uygulanan DKR restorasyonlarin 3 y1l sonundaki
sag kalim oranimin tatmin edici olmadig1 ancak, adeziv sistemler ve kompozit rezinlerdeki gelismeler sayesinde asir1 madde
kayipli geng daimi posterior dislerde DKR uygulamalarinin devam edecegi diisiiniilmektedir. Bu nedenle konuyla ilgili uzun
vadeli, randomize, kontrollii klinik ¢aligmalar siirdiiriilmelidir.
Anahtar Kelimeler: Kompozit Dental Rezin, Dis Ciiriikleri, Dis Restorasyonu, Kalici.
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INTRODUCTION

Permanent first molars are the earliest erupted permanent
teeth in the jaws, and they are often mistaken for primary
teeth by young children and their parents, therefore it is
observed that these teeth are not given enough attention
because of considering that they will change with their
succedanous permanent teeth anyway. Dental caries able
to occur and progress easily in these teeth due to reasons
such as food and bacterial accumulation because of the
inability of the young children to perform oral hygiene
practices adequately, incomplete enamel maturation of
the newly erupted first permanent molar tooth, and the
deprivation of mechanical cleaning due to chewing
during the period until the tooth comes into occlusion
(Fejerskov et al., 1984; Carvalho et al., 1989).

Direct composite resin (DCR) restorations, indirect
composite resin restorations and prefabricated crowns
prepared with various materials are used in the treatment
of carious lesions of young permanent first molars with
excessive material loss in pediatric patients. Direct
posterior restorations are restorative procedures that are
routinely preferred in public dental health institutions
today, due to the fact that they are more practical and
more economical due to the possibility of finishing the
treatment in a single session, and they require less
preparation on the tooth (ADA, 2003). Although the
common opinion in the literature was direct applications
of resin-containing composite materials is ideal for use in
small and medium sized cavities (ADA, 1998),
afterwards with the reporting that the long-term clinical
follow-up results of indirect and direct restorations do not
differ significantly, the interest in direct composite resin
applications has increased in large restorations including
the tubercle tips (Denehy & Cobb, 2004; Deliperi &
Bardwell, 2006a). With the widespread use of composite
resins, the longevity of posterior composite resin
restorations and the awareness of potential failure
reasons have come into question (Zotti et al., 2021). In
studies investigating the survival time of composite
resins in posterior restorations, survival rates over a 5-
year period have been reported ranging from 55% to 95%
(Hickel & Manhart, 2001).

Another important issue in the restoration of permanent
first molars with excessive material loss and deep dentin
caries is the protection of pulp vitality. In a study
investigating the 3-year follow-up results of indirect pulp
capping treatments in permanent molars, the rate of cases
without clinical and radiographic pulpal pathology was
reported as 93% (Gruythuysen et al., 2010). It is stated
that when an accurate diagnosis is made with a detailed
clinical and radiographic evaluation, success rates
ranging from 73% to 95% are obtained in indirect pulp
treatments (Fuks, 2000).

In this retrospective study, which includes the clinical
and radiographical evaluation of direct composite resin
restorations of permanent first molars with excessive
material loss due to deep dentin caries in pediatric
patients, it was aimed to examine the survival rates of the
restorations and to evaluate the possible irreversible pulp
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damage symptoms of the related teeth at the end of 3
years.

MATERIALS AND METHODS

Case selection

Three-surface direct composite resin restorations applied
to the permanent first molars of children aged 7-14 years,
who are systemically healthy, able to provide the
necessary cooperation with the dentist (with Frankl
Scales 3 or 4) for a successful dental treatment and have
similar oral hygiene habits (brushing their teeth with
fluoride toothpaste at least once a day), were included in
the study. The inclusion criteria of restorations were as
follows:

*To include 3 surfaces of the tooth and to have a size that
exceed 2/3 of the distance between the buccal and lingual
tubercle tips in the buccolingual direction,

*No molar incisor hypomineralization in restored teeth,
*No sign of direct pulp exposure and/or irreversible pulp
damage in the restored teeth,

*Absence of any radiographic pathology indicating
damage to the root pulp such as loss of lamina dura,
periapical radiolucency or lesion, internal or external
resorption,

*Having been performed by the same physician in the
year 2018.

Power analysis was not performed in the study because
the sample group of the study included all the cases
within the specified time interval and criteria.

Clinical and radiographical data of the included patients
and restorations were obtained from hospital database
and anamnesis forms, and patients were invited for
clinical examination in order to investigate the survival
of restorations after 3 years.

Clinical procedure

All restorations examined in the study were made by a
specialist physician in the pediatric dentistry clinic of a
university hospital. After the application of local
anesthesia, isolation measures were taken with cotton
rolls and saliva suction and all carious tissues were
removed under water cooling at the enamel level by using
high speed rotary diamond burs and at the dentin level
using a low-speed rotary instrument with tungsten
carbide rotary burs and hand excavators when it was
necessary. At the bottom of the cavity closest to the pulp
horns, an indirect pulp capping material containing
calcium hydroxide (Dycal, Dentsply, Milford, DE,
USA.) was used. Glass ionomer cement (lonofil Molar,
VOCO, Cuxhaven, Germany) as the base cement,
Clearfil SE Bond (Kuraray Noritake Dental Inc.,
Okayama, Japan.) as the adhesive agent, and Clearfil
Majesty posterior composite resin (Kuraray Noritake
Dental Inc. Okayama, Japan.) as the restoration material
were used. Composite resin material was placed in the
cavity in layers of 2 mm thickness in accordance with the
manufacturer's instructions, and each layer was
polymerized with an LED light device for 20 seconds.
Restorations were polished using diamond finishing burs
and silicone polishing rubbers after occlusion control.
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3-Year control visits

Restorations  were  examined  clinical  and
radiographically by the same physician who performed
the restorations at the end of 3 years. United States
Public Health Service (USPHS) criteria (Cvar & Ryge,
2005) (Table 1) were used in the clinical evaluation of
the restorations. Among the restorations, those got A
and B scores from the USPHS color match, marginal
discoloration and anatomical form criteria, A score
from the marginal adaptation and secondary caries
criteria were considered successful in terms of
survival. The presence of clinical symptoms in the
involved teeth, such as provoked or spontaneous pain,
percussion tenderness, abscess, fistula which are
indicating irreversible pulp damage and the need for
root canal treatment, were determined by periapical
radiographic examination in addition to clinical

Statistical analysis

Data were analyzed with the SPSS package program
(SPSS v23.0, SPSS Inc., Chicago, IL, USA).
Categorical variables were given as numbers and
percentages, and the differences between categorical
variables were analyzed with Chi-square analysis, and
data that did not meet the prerequisites of parametric
tests were examined with the Kruskal-Wallis test.
Ethical considerations

Ethical approval of this retrospective study was
received from the Faculty of Medicine Clinical
Research Ethics Committee (date: 10.09.2019 number:
15) and written informed consent which is stating that
their data could be used for scientific purposes was
obtained from the parents of all patients who
participated in the study.

inspection.

Table 1. USPHS Clinical evaluation criteria and scoring (Cvar & Ryge, 2005).

discoloration

the restoration and
tooth interface

restoration and tooth
interface that does not
progress towards the

pulp

restoration and tooth
interface that progress
towards the pulp

Criteria A B C D
Color match No difference in color | A deviation within the | A deviation other than

or transparency natural tooth color and | the natural tooth color

between restoration transparency values and transparency

and tooth values
Marginal No discoloration at A discoloration at the A discoloration at the

Anatomical Restoration in Acceptable restoration | Insufficient anatomical
form continuity with tooth that is not identical to | form with exposed
anatomy the anatomical form dentin
Marginal No visible gap at the There is little visible Probe progresses to Restoration lost or
adaptation restoration and tooth gap between dentine or restoration mobile
interface restoration and tooth base
interface, the probe is
inserted
Seconder No caries Caries present
caries
RESULTS come for the control appointment at the end of 3 years

Totally 58 composite resin restorations made on the
permanent first molars of 34 patients who agreed to

were examined clinically and radiographically.

Table 2. Clinical success rates of restorations according to USPHS criteria.

Criteria A B C D

n (%) n (%) n (%) n (%)
Anatomical form 26 (44.83) 26 (44.83) 6 (10.34) -
Marginal adaptation 41 (70.69) 9 (15.52) 7 (12.07) 1(1.72)
Seconder caries 55 (94.83) 3(5.17) - -
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Mean age of the patients at the control visit was 13.5 and
22 (64.7%) of them were female and 12 (35.3%) were
male. Of the restorations examined, 22.4% were applied
to the right upper 1st molar, 22.4% to the left upper 1st
molar, 27.6% to the left lower 1st molar, and 27.6% to
the right lower 1st molar tooth.

All restorations evaluated as successful according to
anatomical form, marginal adaptation and secondary
caries criteria received an A or B score from the color
match and marginal discoloration criteria, therefore color
match and marginal discoloration were not considered as
decisive criteria for clinical failure and survival. The
survival rate of the restorations examined with this
method was determined as 70.69%.

The clinical success rates of restorations according to
USPHS criteria is shown in Table 2. Symptoms
indicating irreversible pulp damage and the need for root
canal treatment were found in 15.5% (9 teeth) of the
restorations. In two cases, it was determined that crown
restorations were performed due to clinical failure of the
restorations, and there was no irreversible pulp damage
and need for root canal treatment in the related teeth, and
these restorations were considered unsuccessful in terms
of survival. As a result of the statistical analysis of the
data, it was determined that there was no significant
difference between the jaw (upper or lower) on which the
restorations were made and the survival rates (p=0.242),
no significant relationship between the tooth number and
the clinical success of the restoration applied (p=0.702),
and between the tooth number and the cases with
irreversible pulp damage (p=0.836).

DISCUSSION

It is desired that the restorative materials used in the
posterior teeth have advantages such as being resistant to
chewing pressure and occlusal forces, long manipulation
time, easy to use and reasonable application time. In
addition to these properties, composite resins which have
strong aesthetic properties, are the most widely used
materials in the restoration of posterior teeth today (Zotti
etal., 2021; Leprince et al., 2013; Jang et al., 2015).

As well as material-specific factors, clinical success and
survival time of posterior restorations are also affected by
dental factors such as the applied tooth, depth and size of
the restoration, relationship with the pulp, and patient-
specific factors such as age, chewing habits, oral hygiene,
frequency of dental visits, and caries activity (Hickel &
Manhart, 2001).

In addition, in a study of Sonkaya et al. (Sonkaya et al.,
2021) from Turkey, it was found that factors such as the
type of health institution in which the restoration was
applied and the experience of the practicing physician
also affect the clinical performance of posterior
restorations and it has been reported that the highest
success is seen in those performed by physicians working
in university hospitals (Sonkaya et al., 2021). The direct
composite restoration failure rate of 50.8% determined
by Sonkaya et al. (Sonkaya et al., 2021) is higher than our
results and the reason for this situation may be the
examination of restorations made by a physician in only
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one university hospital in our study, although they
included samples from all health institutions in our
country in their study.

The restoration survival rate of 70.69% at the end of 3
years in our study is not compatible with the annual
failure rate of 1-4% found in systematic reviews of direct
composite restorations (Demarco et al., 2012; Heintze &
Rousson, 2012). This may be due to the evaluation of the
clinical success of only 3-surface composite restorations
of the teeth with excessive material loss in this study, and
reporting the results of all cavity types, that is,
restorations with a higher chance of success in mentioned
systematic reviews.

In a study investigating the 17-year follow-up results of
composite restorations, it was found that restoration
fractures were the primary causes of failure in the first 5
years, and it has been reported that secondary caries
emerged as the main cause of failure in the 6-17-year
period. (Brunthaler et al., 2003). In the same study, it was
found that none of the factors such as the isolation of the
operation area with cotton rolls or rubber-dam, the skill
of the dentist, the type of bonding agent or the filler
properties of the composite resin material had a
significant effect on the failure rates, however,
restoration size (Class Il restorations) has been reported
to have a significant effect on clinical failure (Brunthaler
et al., 2003). In another study, it was reported that
restoration fractures or losses in the first 5-year
observation and secondary caries in the 5-10-year
observation period were the main failure factors
(Gaengler et al., 2001).

As a result of the present study, similarly, the primary
failure causes were adaptation problems and partial
restoration losses in the way that the probe could be
inserted at the tooth and restoration interface or exposed
the dentin, and secondary caries was not the leading
cause of failure.

Indirect composite resin restorations are one of the
alternative treatment methods to direct composite resin
restorations in the restorations of permanent molars with
excessive material loss. In the in-vitro study of Kuijs et
al., it was reported that ceramic, indirect composite and
direct composite resin adhesive restorations with tubercle
replacement showed comparable fracture resistance and
similar reasons for failure (Kuijs et al., 2006). Some
clinical studies have also supported this laboratory study
(Pallesen & Qvist, 2003; Thordrup et al., 2001).

In a literature review, it was reported that no significant
difference was found in the 3-year clinical performance
of posterior direct and indirect composite resin
restorations (Hickel & Manhart, 2001). Furthermore, in a
recent study it was reported that, after 2 years indirect
composite restorations created using the CAD-CAM
system and DCR restorations have success rates of 90%
and 93.3%, respectively and presented similar and good
clinical behavior for all the properties analyzed (Rocha
Gomes Torres et al., 2021). However, in the last 20 years,
the opinion that indirect restorations can be a better
alternative than direct composite restorations have
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become widespread (Galiatsatos et al., 2022; Ravasini et
al., 2018; Koyutiirk et al., 2013).

In a recent study, it was stated that the marginal integrity
was not impaired in indirect restorations even during the
20-year follow-up period, and therefore the incidence of
secondary caries was lower than in direct restorations
(Ravasini et al., 2018). In a study conducted in pediatric
patients as a result of 2-year follow-up of indirect and
direct composite resin restorations, no significant
difference was found between the two techniques in
terms of any of the USPHS criteria evaluated, however,
at the end of 6 months, it was stated that there was more
staining at the margins of direct composite resin
restorations as a result of staining with basic fuchsin
(Koyutiirk et al., 2013).

In a clinical study including 3-year follow-up of
restorations, it was reported that indirect composite
inlays (93%) and direct composites (87%) showed
similar clinical success rates, but indirect inlays showed
significantly better results in anatomical form criteria
(Manhart et al., 2000). Furthermore, as a result of a recent
study in which indirect inlay and onlay restorations were
followed for 9 years, a high success rate of 85% was
reported (Galiatsatos et al., 2022).

From the research results, it is understood that the clinical
success of direct composite restorations is comparable to
indirect restorations, but indirect restorations show more
satisfactory performances, especially in terms of
anatomical form, marginal leakage and secondary caries.
Another alternative treatment method to direct and
indirect composite restorations of young permanent
posterior teeth with extensive crown destruction is
stainless steel crown (SSC) applications (Heidari et al,
2019; Sigal et al., 2020). Although there are many
sources in the literature on the use of SSC on primary
posterior teeth, long-term clinical studies investigating its
use in young permanent teeth are few (Heidari et al, 2019;
Sigal et al., 2020; Felemban et al., 2021). The reason for
this may be the generally temporary use of SSCs in young
permanent teeth until the individual aesthetic crown
restorations are made.

The long-term success of SSC restorations applied to
permanent posterior teeth of 10-15 year-old adolescents
has been reported as 86.1% (Felemban et al., 2021).

As a result of a study comparing the clinical success of
SSC, amalgam and direct composite resin restorations
applied to permanent posterior teeth, the highest success
rate was found in SSC (88.1%), then in amalgam (59.3%)
and the lowest was in direct composite restorations
(41.2%) (Sigal et al., 2020). Researchers stated that PCCs
can be a long-term and effective treatment option for the
restoration of carious lesions involving 3 or more
surfaces of permanent posterior teeth and/or for the
replacement of failed conventional restorations (Sigal et
al., 2020). In the accessible literature, studies
investigating the long-term clinical success of direct
composite restorations of carious lesions causing
excessive crown destruction of permanent molars in
pediatric patients are rare (Zotti et al, 2021). For this
reason, it is thought that our study which examines the 3-
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year survival of direct composite restorations of teeth
with excessive material loss in children aged 7-14 years,
will contribute to the literature.

Limitation of the study

Although it is known that indirect restorations or
stainless-steel crowns perform better than direct
restorations especially in terms of anatomical form,
marginal leakage and secondary caries for extremely
damaged permanent teeth with the criteria specified in
the study, direct composite resin restorations are
preferred due to financial inadequacies and limited time
for restoration during routine dental treatments in public
university hospitals. Therefore, direct restorations have
been evaluated in this study.

CONCLUSION

Survival rate of DCR restorations applied to PFMs with
excessive material loss is not satisfactory after 3 years,
however it is thought that the popularity of DCR among
dentists will continue in permanent first molars with
excessive material loss thanks to the developments in
adhesive systems, composite resins and light-curing
technology. Therefore, long-term randomized controlled
clinical studies on this subject should be maintained.
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