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Abstract

Objective

To evaluate the postoperative sensitivity (POS), as well as the clinical performance of

posterior restorations using a new chemically-cured bulk-fill composite (Stela Automix

and Stela Capsule, SDI) comparing with a light-cured bulk-fill composite after 6 months.

Methods

Fifty-five participants with at least three posterior teeth needing restoration were

recruited. A total of 165 restorations were performed on Class I or Class II cavities. After

the application of Stela primer, the chemically-cured composite (Stela Automix or Stela

Capsule) was inserted. For the light-cured composite group, a universal adhesive

(Scotchbond Universal) was applied with a bulk-fill composite (Filtek One). Participants

were evaluated for spontaneous and stimulated POS in the baseline, after 48 h, 7 days,

and 6 months. Additionally, each restoration was assessed using the updated version of

FDI criteria after 6 months. The differences in the proportions of the groups were

compared by Cochran test statistics (α = 0.05).

Results

Both chemically-cured composites showed a lower risk of POS compared to the light-

cured composite at baseline and up to 48 h (p < 0.04). A significantly lower surface luster

and texture was observed for the Stela Capsule composite compared to the light-cured

bulk-fill composite (baseline and 6 months; p = 0.03). A significant color mismatch was

observed for the light-cured bulk-fill composite compared to the chemically-cured

composites (baseline and 6 months; p = 0.03). No significant differences were observed

in any other item evaluations (p > 0.05).

Conclusion

Chemically-cured composites exhibit lower postoperative sensitivity and less color

mismatch compared to a light-cured bulk-fill composite after 6 months of clinical

service.

Clinical significance

The chemically-cured composites appear to be an appealing option for restoring

posterior teeth, as they exhibit lower postoperative sensitivity compared to a light-cured

bulk-fill composite, both at baseline and up to 48 h, and less color mismatch.

Introduction

Although the significant decrease of caries as a disease worldwide, the majority of

cavitated dentin carious lesions in posterior teeth remain unrestored in several poor

communities throughout the world [1]. In addition to the above, despite the increasing

use of resin composites in posterior teeth [2,3], amalgam continues to be the preferable

restorative material for filling cavities in posterior teeth in public health, mainly in low-

and middle-income countries due to its effectiveness and relatively low cost [4].

Although the use of dental amalgam is widespread, dental and scientific communities

generally believe amalgam is safe and effective, though concerns have been raised about

the adverse effect on human health and the environment, based on the United Nations

Minamata Convention on Mercury [5]. Due to all these facts, the demand for a true

amalgam alternative kept on increasing. Although modern restorative materials,

particularly resin composites, are reasonable alternatives to amalgam, it is difficult for

them to compete with the beneficial characteristics of amalgam, such as easy handling,

no requirement for expensive equipment like light-curing devices, and extended

durability [6,7]. Despite many attempts to develop an alternative to amalgam [8],

currently, no “perfect” alternative is available [9].

Recently, a chemically-cured (self-cured), bulk-fill restorative material has been

introduced in the market (Stela, SDI, Victoria, Australia). This product is offered in two

application forms (Stela Automix and Stela Capsule) and features an adhesive feature that

does not require light-curing, as it polymerizes upon contact with the restorative

material. A few in vitro studies have evaluated this new material with promising results

[[10], [11], [12]].

However, the most appealing aspect of chemically cured composite materials is their

ability to generate minimal shrinkage stress [[13], [14], [15]]. This is due to their low

shrinkage, prolonged pre-gel phase, and gradual polymerization, which can reduce stress

development at the adhesive interface, and minimize the formation of voids and gaps

[13,16]. These characteristics can be crucial, since increased postoperative sensitivity

(POS) may clinically manifest as a result of such issues. Indeed, a recent in vitro study

indicates that employing chemically-cured composites leads to a resin-dentin interface

less prone to gaps and voids when compared to light cured bulk-fill composite, even

following extended storage in artificial saliva [11]. Nevertheless, the authors

acknowledged that, due to the limitations of in vitro studies, clinical trials are necessary

for a more comprehensive evaluation of the clinical behavior of this new material

[17,18].This is the objective of the present study.

The aim of this double-blinded, randomized controlled trial was to compare the clinical

performance, which focused on postoperative sensitivity, and posterior restorations

placed with chemically-cured bulk-fill composite (Stela Automix and Stela Capsule), to

light-cured bulk-fill composite after 6 months of clinical service. The null hypotheses

tested were: 1) the use of chemically-cured composite (Stela Automix and Stela Capsule)

does not influence the spontaneous postoperative sensitivity (POS) of posterior

composite resin restorations; 2) the use of chemically-cured composites (Stela Automix

and Stela Capsule) does not influence the stimulated postoperative sensitivity (POS) of

posterior composite resin restorations; 3) the use of chemically-cured bulk-fill

composites (Stela Automix and Stela Capsule) does not influence any evaluated clinical

parameter of posterior resin composite restorations.

Section snippets

Ethical approval and protocol registration

The Ethics Committee of the State University of Ponta Grossa (Ponta Grossa, PR, Brazil)

and Universidad de los Andes (Santiago, Chile), reviewed and accepted the proposed

protocol, and gave its consent for the participation of people in this study (protocol

#5.972.758 and #CEC2024049, respectively). All participants were informed of the study

´s objectives and nature, and signed a consent form before their acceptance in the study.

This clinical study was registered in the Brazilian Clinical …

Results

In total, one hundred and fifty (150) participants were screened for eligibility, and 95

participants were excluded from the study for not meeting the inclusion criteria (Fig. 1).

Therefore, one hundred and sixty-five restorations were performed on 55 participants, 20

males and 35 females (Table 1). Each participant had three restorations within the

experimental groups (n = 55) in a split-mouth design. The restorative procedure was

applied precisely as planned, and no modification was …

Discussion

The present randomized clinical trial evaluated the POS and the clinical performance of a

new chemically-cured resin composite applied in two forms (Automix and Capsules)

compared to light-cured resin composite restorations. The results of the study showed

that the application of the chemically-cured resin composite, regardless of the form,

significantly decreased the occurrence of spontaneous POS in resin composite posterior

restorations compared to light-cured bulk-fill resin composite …

Conclusion

The chemically-cured composites appear to be an appealing option for restoring

posterior teeth, as they exhibit lower postoperative sensitivity compared to a light-cured

bulk-fill composite, both at baseline and up to 48 h, and less color mismatch. However,

lower surface luster and texture were observed for the chemically-cured composites

applied in Capsule compared to the light-cured composite. …

Declaration of competing interest

The authors declare that they have no conflicts of interest. …

Acknowledgments

This project was supported by Agencia Nacional de Investigación y Desarrollo (ANID) and

Fondo Nacional de Desarrollo Científico y Tecnológico (Fondecyt) under Grant 11221070

(Chile; MFG). Also, this study was partially supported by the National Council for

Scientific and Technological Development (CNPq) under grants 308286/2019-7 (Brazil;

ADL) and in part by the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior -

Brasil (CAPES) - Finance Code 001 (RN). …

References (54)

A. Sadeghyar et al.

Alternatives to amalgam: is pretreatment necessary for effective bonding to

dentin?

Dent. Mater. (����)

C.T.W. Meereis et al.

Polymerization shrinkage stress of resin-based dental materials: a systematic

review and meta-analyses of composition strategies

J. Mech. Behav. Biomed. Mater. (����)

C.L. Davidson et al.

Polymerization shrinkage and polymerization shrinkage stress in polymer-

based restoratives

J. Dent. (����)

J.L. Ferracane et al.

Polymerization stress–is it clinically meaningful?

Dent. Mater. (����)

N. Ilie et al.

Academy of dental materials guidance-Resin composites: part I-mechanical

properties

Dent. Mater. (����)

J.L. Ferracane et al.

Academy of dental materials guidance-Resin composites: part II-Technique

sensitivity (handling, polymerization, dimensional changes)

Dent. Mater. (����)

J.C. Greene et al.

The simplified oral hygiene index

J. Am. Dent. Assoc. (����)

J. Perdigao et al.

Total-etch versus self-etch adhesive: effect on postoperative sensitivity

J. Am. Dent. Assoc. (����)

A.J. Feilzer et al.

Setting stresses in composites for two different curing modes

Dent. Mater. (����)

A. Reis et al.

Does the adhesive strategy influence the post-operative sensitivity in adult

patients with posterior resin composite restorations?: a systematic review and

meta-analysis

Dent. Mater. (����)

View more references

Cited by (2)

Ability of a novel primer to enhance the polymerization of a self-cured resin

composite

����, Dental Materials

Show abstract

Proposal of a Modular Classification System for Direct Dental Resin Composites

Based on Clinical Applications

����, Polymers

View full text

© ���� Elsevier Ltd. All rights are reserved, including those for text and data mining, AI training, and similar

technologies.

An explainable predictive model of direct

pulp capping in carious mature permanen…

Journal of Dentistry, Volume ���, ����, Article ������

Yunzi Long, …, Yanmei Dong

The effect of ascorbic acid, QMix and other

conditioning solutions on the bond streng…

Journal of Dentistry, Volume ���, ����, Article ������

Zakereyya S.M. Albashaireh, …, Khawlah Z. Albashaireh

Incorporating nanosilver with glass

ionomer cement—A literature review

Journal of Dentistry, Volume ���, ����, Article ������

Tiantian Guo, …, Sherry Shiqian Gao

Show � more articles

Citations

Citation Indexes �

Captures

Mendeley Readers ��

View details

About ScienceDirect Remote access Advertise Contact and support Terms and conditions Privacy policy

Cookies are used by this site. Cookie Settings

All content on this site: Copyright © ���� or its licensors and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the

relevant licensing terms apply.

Article preview

Abstract

Introduction

Section snippets

References (��)

Cited by (�)

a b a a a

b c c c c

Share Cite

Access through your organization
Check access to the full text by signing in through your organization.

Access through your organization

Recommended articles

Article Metrics

Access through your organization Purchase PDF Patient Access

My account Sign inJournals & Books SearchHelp

Cite

https://www.sciencedirect.com/journal/journal-of-dentistry
https://www.sciencedirect.com/journal/journal-of-dentistry
https://www.sciencedirect.com/journal/journal-of-dentistry/vol/149/suppl/C
https://www.sciencedirect.com/journal/journal-of-dentistry/vol/149/suppl/C
https://doi.org/10.1016/j.jdent.2024.105246
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0300571224004159&orderBeanReset=true
https://www.sciencedirect.com/science/article/pii/S0109564122002482
https://www.sciencedirect.com/science/article/pii/S0109564122002482
https://www.sciencedirect.com/science/article/pii/S1751616118303345
https://www.sciencedirect.com/science/article/pii/S1751616118303345
https://www.sciencedirect.com/science/article/pii/S0300571296000632
https://www.sciencedirect.com/science/article/pii/S0300571296000632
https://www.sciencedirect.com/science/article/pii/S0109564115001967
https://www.sciencedirect.com/science/article/pii/S0109564117303901
https://www.sciencedirect.com/science/article/pii/S0109564117303901
https://www.sciencedirect.com/science/article/pii/S0109564117310175
https://www.sciencedirect.com/science/article/pii/S0109564117310175
https://www.sciencedirect.com/science/article/pii/S0002817764810047
https://www.sciencedirect.com/science/article/pii/S0002817714654738
https://www.sciencedirect.com/science/article/pii/0109564193900958
https://www.sciencedirect.com/science/article/pii/S0109564115001669
https://www.sciencedirect.com/science/article/pii/S0109564115001669
https://www.sciencedirect.com/science/article/pii/S0109564115001669
https://www.sciencedirect.com/science/article/pii/S0109564124003038
https://www.sciencedirect.com/science/article/pii/S0109564124003038
https://doi.org/10.3390/polym17050564
https://doi.org/10.3390/polym17050564
https://doi.org/10.3390/polym17050564
https://www.sciencedirect.com/science/article/pii/S0300571224004159
https://www.sciencedirect.com/science/article/pii/S030057122400438X
https://www.sciencedirect.com/science/article/pii/S030057122400455X
https://www.sciencedirect.com/science/article/pii/S0300571224004573
https://plu.mx/plum/a/?doi=10.1016%2Fj.jdent.2024.105246&theme=plum-sciencedirect-theme&hideUsage=true
https://www.elsevier.com/
https://www.elsevier.com/solutions/sciencedirect
https://www.sciencedirect.com/user/institution/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS0300571224004159
https://www.elsmediakits.com/
https://service.elsevier.com/app/contact/supporthub/sciencedirect/
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions
https://www.elsevier.com/legal/privacy-policy
https://www.relx.com/
https://www.sciencedirect.com/user/institution/login?targetUrl=%2Fscience%2Farticle%2Fpii%2FS0300571224004159
https://www.sciencedirect.com/user/institution/login?targetUrl=%2Fscience%2Farticle%2Fpii%2FS0300571224004159
https://www.sciencedirect.com/getaccess/pii/S0300571224004159/purchase
https://www.elsevier.com/open-science/science-and-society/access-for-healthcare-and-patients
https://www.sciencedirect.com/
https://www.sciencedirect.com/user/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS0300571224004159&from=globalheader
https://www.sciencedirect.com/user/institution/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS0300571224004159
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/search

