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Abstract

Background and aim: the present study was conducted with the aim of evaluating the
clinical performance of incremental and bulk-filling techniques in Class | and Il
restorations in posterior.

C’Tc'e”:l“"y ot Method: all international databases, PubMed, Scopus, Science Direct, 1SI, Web of
olume b,lssue 8, . .

Received:26 Apr 2024 Knowledge and Embase were examined, searching between 2015 to March 2023 based
Accepted : 20 May 2024 on keywords related to the objectives of the study. The current study was conducted

doi: 10.48047/AFJBS.6.8.2024.2616-2625 based on the PRISMA 2020 checklist, and Google Scholar search engine was also used

to find related articles. The 95% confidence interval risk differences was calculated
using the fixed effect model. Stata/MP v.17 software was used to conduct the meta-
analysis.

Result: After reviewing the abstracts of 403 articles, 154 articles were selected for full
text review, of which 13 articles were included in the meta-analysis. Risk differences
of retention/fracture between bulk- fill group and Incremental group up to one month
after surgery was 0.00 (RD, 0.00 95% CI -0.01, 0.02; p>0.05). there was no significant
difference between bulk- fill group and control group in terms of retention/fracture after
24 to 36 months (RD, 0.03 95% CI -0.11, 0.16; p=0.70). Risk differences of marginal
adaptation between bulk- fill group and Incremental group was 0.02 (RD, 0.00 95% Cl
-0.00, 0.04; p>0.05).

Conclusion: The present meta-analysis showed that both incremental and bulk-fill
methods are similar in terms of the clinical performance of Class | and Il restorations
in posterior teeth, and bulk-fill can be used as an alternative method.

Keywords: Incremental Techniques, Bulk-Filling Techniques, Class | and Il

Restorations, Posterior, Restorations
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Introduction

For direct restoration on posterior and anterior teeth, generally, the first treatment option is to
use composite resin restorations, the advantages of which are having aesthetic properties, high
mechanical properties, very satisfactory clinical performance, and conservative preparation(1).
Of course, the disadvantages of this restoration are that they undergo volume contraction during
polymerization, and as a result, polymerization stresses are observed at the interface between
the tooth and the restoration(2). On the other hand, in order to overcome these disadvantages,
composite resins must be placed in additional layers, which is also considered a disadvantage
because it makes the treatment time longer(3). In recent years, in order to reduce the treatment
time, a simple restorative method has been introduced, bulk-fill composite resins can be placed
incrementally up to a thickness of 4 to 5 mm without changing the mechanical properties(4).
One of their advantages is that they contain alternative photo-initiator systems and modified
monomers and reduce polymerization shrinkage(5). Base bulk-fill composites have low
viscosity, allowing for their placement and adaptation in deep cavities. However, their lower
filler content, which results in lower wear resistance, requires the base of the bulk-fill to be
covered with a conventional composite(6). Many studies have been conducted in this regard
and two methods of placing composite resin have been investigated, however, the results of the
studies are very heterogeneous and most of them have false negative conclusions. In this study,
an attempt has been made to investigate the performance of Incremental and Bulk-Filling
Techniques in Class | and 11 Restorations in Posterior and to compare the clinical performance
of these two methods. Therefore, the present study was conducted with the aim of evaluating
the clinical performance of incremental and bulk-filling techniques in Class I and Il restorations
in posterior.

Method

Search strategy

In the current study, all international databases, PubMed, Scopus, Science Direct, ISI and
Embase were examined, searching between 2015 to March 2023 based on keywords related to
the objectives of the study. The current study was conducted based on the PRISMA 2020
checklist(7).

Keywords and the MeSH terms:

(((("Dental Prosthesis"[Mesh] OR "Dental Restoration, Temporary"[Mesh] OR "Dental
Restoration Repair”[Mesh] OR "Dental Restoration, Permanent”[Mesh]) OR "Dental Cavity
Preparation”[Mesh]) OR "Failure of Tooth Eruption, Primary" [Supplementary Concept])
AND "Composite Resins"[Mesh]) OR "Filtek Bulk Fill" [Supplementary Concept] OR “bulk
fill techniqgue AND fowable resin composite.

Eligibility criteria

Inclusion criteria: Only articles published in English, randomized clinical trials, no limit on
sample size, and complete data.

Exclusion criteria: studies without control group, prospective and retrospective studies, case-
control studies, cross-sectional studies, case series, case reports, in-vitro and reviews papers;
animal studies and studies without full text access.

the Google Scholar search engine was used to search for articles and the PICO strategy to
answer the research questions (Table 1).
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Tablel. PICO strategy.
PECO strategy Description

P Population: Class I and Il restorations in posterior teeth

| Intervention: bulk- fill technique

C Comparison: Incremental technique

Outcome: Clinical performance

Data collection

Two reviewers independently screened each record and each report was retrieved. All studies
were selected based on inclusion and exclusion criteria. The specifications of samples of the
selected studies were extracted based on a checklist that included 9 items, the items were:
author's name, publication year, study design, sample size, mean of age, number and type of
restorations, teeth Cavity depth, isolation method and classification of bulk-fill resin.

Risk assessment

the quality of randomized control clinical trial studies was evaluated using the Cochrane
Collaboration’s tool(8). The scores of this tool are between 0 and 6, and higher score showed
higher quality of study; the scoring of each item is 1 for low risk and 0 for high and unclear
risk.

Data analysis

Meta-analysis was performed using STATA/MP. V17 software. Mantel-Haenszel methods are
fixed-effect meta-analysis methods using a different weighting scheme that depends on which
effect measure. 95% confidence interval for risk differences with fixed effect model and
Mantel-Haenszel method were calculated. Potential heterogeneity between studies was
reported with the 12 coefficient (low:50%<; moderate: 50%-75%; high:>50%).

Result

Study selection

In the initial search using keywords, 428 articles were found, and all references were entered
into EndNote X8 software. Among these articles, 10 articles were duplicated, 8 articles were
due to Records marked as ineligible by automation tools, and 7 articles were due to other
reasons were removed and finally the abstracts of 403 articles were reviewed and 249 articles
that did not meet the inclusion criteria were removed at this stage. The full text of 154 articles
was fully reviewed by two blinded observers. Incomplete articles, without data, inconsistency
with the objectives of the study were excluded 141 articles) and finally therteen articles were
selected (Figure 1).
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Figure 1. PRISMA 2020 Checklist
Study characteristics
A total of 1866 patients (bulk- fill group: 11043; Incremental group: 762) included. Table 2
shows a summary of Data extracted.
Risk assessment
According to Cochrane Collaboration’s tool, eight randomized clinical trial study had high
quality (low risk of bias), four studies had moderate low risk of bias and one study had low

quality (Tabel 3).
Table 2. Data extracted from studies selected for systematic review and meta-analysis.

Study. Years Study Number of patients Mean or Restorations Depth of Isolation
design . . range of age teeth method
intervention | control Number type .
cavity
(Per
particip
ant)
Barceleiro et RCT 198 97 NR 4-6 Class | and 3mm Rubber dam
al., 2023 (9) Class Il
Cakir Kiling et RCT 60 20 18-22 1 Class Il NR Rubber dam
al., 2022 (10)




Sajjad Alipour / Afr.J.Bio.Sc. 6(8) (2024)

Page 2620 of 10

Frascino et al., RCT 106 53 48.3 3 Class I and 3mm Rubber dam
2020 (11) Class Il
Tardem et al., RCT 198 97 NR 1 Class | and 2-5mm Rubber dam
2019 (12) Class Il
Loguercio RCT 118 188 34 2-4 Class | and 3mm Rubber dam
etal., 2019 Class Il
(13)
Balkaya et al., RCT 38 37 30-32 NR Class Il moderate | Cotton pellets
2019 (14) and suction
Heck et al., RCT 46 50 19-67 2-4 Class | and NR Rubber dam
2018(15) Class Il
Karaman RCT 47 47 19-41 2 Class Il NR Cotton rolls
etal., 2017
(16)
Colak et al., RCT 37 37 23-56 2 Class Il NR Cotton rolls
2017 (17)
Bayraktar RCT 150 50 18-45 4 Class 11 moderate | Cotton pellets
etal., 2017 and suction
(18)
Atabek et al., RCT 30 30 7-16 2 Class | 4-5mm NR
2017 (19)
Alkurdi and RCT 40 20 20-50 1 Class Il NR Rubber dam
Abboud, 2016
(20)
Hickey et al., RCT 36 36 18-70 1 Class I and 2mm Rubber dam
2016 (21) Class Il
Table 3. Risk of bias assessment (Cochrane Collaboration’s tool)
o o Total score
8 = € £ 2
T = - 5 _ S = 3 =
Study =S | E2 S22 |38 2, |8
s |58 S22 |%52 25 |
€3 |®5 £E£38 |£4 3 g
= o < i) o 2
@ = = 2 >
o] =
Barceleiro et al., 2023 (9) @ 5
Cakir Kiling et al., 2022 (10) @ 5
Frascino et al., 2020 (11) @ 5
Tardem et al., 2019 (12) @ 5
Loguercio et al., 2019 (13) @ 5
Balkaya et al., 2019 (14) @ @ 5
Heck et al., 2018(15) O O 2
? ? ?
Karaman et al., 2017 (16) @ @ ‘ 4
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Colak et al., 2017 (17)

Bayraktar et al., 2017 (18)

Atabek et al., 2017 (19)

Alkurdi and Abboud, 2016 (20)

Hickey et al., 2016 (21)

?

Retention/fracture

Risk differences of retention/fracture between bulk- fill group and Incremental group up to one
month after surgery was 0.00 (RD, 0.00 95% CI -0.01, 0.02; p>0.05) with low heterogeneity

(1>=0%; P =0.84) (Fig.2). there was no significant difference between bulk- fill group group

and control group in terms of retention/fracture up to one month after surgery (p=0.85).

bulk- fill Incremental Risk diff. Weight

Study Events No-Events Events No-Events with 95% ClI (%)
Barceleiro et al., 2023 1 196 2 95 —— -0.02[-0.05, 0.01] 21.73
Cakir Kiling et al., 2022 0 60 0 20 | | 0.00[ 0.00, 0.00] 5.01
Frascino et al., 2020 3 103 1 52 —— 0.01[-0.04, 0.06] 11.81
Loguercio et al., 2019 3 115 3 115 —— 0.00[-0.04, 0.04] 19.72
Balkaya et al., 2019 0 36 0 35 | 0.00[ 0.00, 0.00] 593
Heck et al, 2018 3 42 0 49 — @ 007[-0.01, 0.14] 784
Karaman et al., 2017 0 46 0 47 | 0.00[ 0.00, 0.00] 7.77
Bayraktar et al., 2017 1 128 1 43 —— -0.01[-0.06, 0.03] 1097
Atabek et al_, 2017 0 30 0 30 0.00[ 0.00, 0.00] 5.01
Alkurdi and Abboud, 2016 0 37 0 19 ] 0.00[ 0.00, 0.00] 4.20
Overall > 0.00[-0.01, 0.02]

Heterogeneity: I = 0.00%, H’ = 1.00
Test of 8,= 8, Q(9) = 4.89, p = 0.84
Testof6=0:.z2=0.18, p=0.85

Fixed-effects Mantel-Haenszel model

-.05 0 .05 A 15

Figure 2. foset plot showed retention/fracture between bulk- fill group and Incremental group up to one
month after surgery

Risk differences of retention/fracture between bulk- fill group and Incremental group after 12

to 18 months was 0.01 (RD, 0.01 95% CI -0.02, 0.03; p>0.05) with low heterogeneity

(1>=10.86%; P =0.35) (Fig.3). there was no significant difference between bulk- fill group
group and control group in terms of retention/fracture after 12 to 18 months (p=0.48).
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bulk- fill Incremental Risk diff. Weight
Study Events No-Events Events No-Events with 95% CI (%)
Barceleiro et al., 2023 1 196 2 95 B -0.02[-0.05, 0.01] 34.93
Cakir Kiling et al., 2022 2 59 1 19 —_—.— -0.02[-0.12, 0.09] 8.10
Loguercio et al., 2019 9 102 6 104 —B— 0.03[-0.04, 0.09] 29.70
Balkaya et al., 2019 0 31 0 32 u 0.00[ 0.00, 0.00] 8.46
Heck et al., 2018 3 37 0 40 —— 0.07 [ -0.01, 0.16] 10.75
Atabek et al., 2017 0 30 0 30 u 0.00[ 0.00, 0.00] 8.06
Overall P 0.01[-0.02, 0.03]
Heterogeneity: I = 10.86%, H> = 1.12
Test of 0, = 0;: Q(5) = 5.61, p=0.35
Testof 6=0:z=0.70,p =048

10 ¥ 2

Fixed-effects Mantel-Haenszel model

Figure 3. foset plot showed retention/fracture between bulk- fill group and Incremental group after 12 to
18 months

Risk differences of retention/fracture between bulk- fill group and Incremental group after 24
to 36 months was 0.03 (RD, 0.03 95% CI -0.11, 0.16; p>0.05) with high heterogeneity
(1?=92.21%; P =0.00) (Fig.4). there was no significant difference between bulk- fill group
group and control group in terms of retention/fracture after 24 to 36 months (p=0.70).

bulk- fill Incremental Risk diff. Weight
Study Events No-Events Events No-Events with 95% CI (%)
Cakir Kiling et al., 2022 3 57 5 15 —— -0.20[ -0.40, -0.00] 51.85
Heck et al., 2018 7 19 0 30 —l—— 027[ 0.10, 0.44] 48.15
Overall — = 0.03[ -0.11, 0.16]

Heterogeneity: I° = 92.21%, H® = 12.84
Test of ©, = 6,: Q(1) = 12.84, p = 0.00
Testof 8=0:z=0.39, p=0.70

Fixed-effects Mantel-Haenszel model

Figure 4. foset plot showed retention/fracture between bulk- fill group and Incremental group after 24 to
36 months

Marginal adaptation

Risk differences of marginal adaptation between bulk- fill group and Incremental group was
0.02 (RD, 0.00 95% CI -0.00, 0.04; p>0.05) with low heterogeneity (1°=0%; P =0.83) (Fig.5).
there was no significant difference between bulk- fill group group and control group in terms
of marginal adaptation (p=0.11).

bulk- fill Incremental Risk diff. Weight
Study Events No-Events Events No-Events with 95% CI (%)
Cakir Kiling et al., 2022 o] 60 0 20 - 0.00 [ 0.00, 0.00] 5.81
Tardem et al., 2019 8 190 4 93 ~— -0.00 [ -0.05, 0.05] 25.22
Loguercio et al., 2019 o] 118 0 118 || 0.00 [ 0.00, 0.00] 22.86
Balkaya et al., 2019 0 36 0 35 - 0.00 [ 0.00, 0.00] 6.88
Heck et al., 2018 1 44 0 49 —-— 0.02 [-0.02, 0.07] 9.09
Bayraktar et al., 2017 1 128 0 43 - 0.01 [-0.01, 0.02] 12.49
Atabek et al., 2017 o] 30 [s] 30 - 0.00 [ 0.00, 0.00] 5.81
Alkurdi and Abboud, 2016 o] 37 0 19 - 0.00[ 0.00, 0.00] 4.86
Hickey et al., 2016 17 19 10 26 - 0.19[-0.02, 0.41] 6.97
Overall < 0.02 [ -0.00, 0.04]
Heterogeneity: 1° = 0.00%, H° = 1.00
Test of 0 = 0;: Q(8) = 4.34, p = 0.83
Testof8=0:z=1.60, p=0.11

0 2 a

Fixed-effects Mantel-Haenszel model

Figure 5. foset plot showed marginal adaptation between bulk- fill group and Incremental group
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Discussion

In the present study, it was observed that both the intervention and control groups perform
similarly in the clinical performance of class I and Il restorations in posterior teeth. Meta-
analysis showed that both groups are completely similar and no significant difference was
observed between incremental and bulk-filled restorations. These findings indicate that bulk-
filling technique can be considered a suitable alternative for posterior restorations(13). Since
the use of incremental repairs takes time and is more sensitive; It is suggested that alternative
methods be used. Most dentists nowadays prefer to save their time and work with easy-to-use
restorative materials due to the increase in the number of visits. Innovation in bulk-fill
technology has made working with these composite materials easier and reduced the possibility
of error. Of course, it should be noted that dentists must be careful in all stages of restoration,
understanding the consequences of polymerization shrinkage and stress on the adhesive
interface when using bulk-fill is important(22). One of the limiting factors in the use of bulk-
fill resins is their transparency, which makes the restoration gray compared to conventional
composites(5, 23). Controlling humidity and saliva contamination during the use of adhesive
and placing composite is one of the most important factors related to the success of direct
composite resin restorations. Therefore, good control of humidity and saliva contamination can
be effective on treatment results and reduce the risk of swelling and secondary decay; Also,
this can affect the survival and/or longevity of the restorations. One of the limitations of the
current study was that adhesive systems with different strategies were used in the studies; Of
course, the inclusion of studies with different adhesives and bonding strategies made the results
of this review better generalize to clinical practice. In previous studies, it was observed that no
different bonding strategies could be considered better or more clinically effective than others
for the assessment of durability, postoperative sensitivity and other clinical parameters(24, 25).
The previous meta-analysis study that examined and compared conventional composite resin
with bulk-fill composite resins for direct restoration of posterior teeth, 52 in examining clinical
performance parameters, the type of meta-analysis method was different from Jazer's
study(26). Another limitation of the present study was that the quality of the studies was not
the same, and one study was of low quality and four studies were of moderate quality. However,
the heterogeneity between the studies was very low, which shows that the results of the present
study can be relied upon.

Conclusion
The present meta-analysis showed that both incremental and bulk-fill methods are similar in
terms of the clinical performance of Class | and Il restorations in posterior teeth, and bulk-fill
can be used as an alternative method. Meta-analysis showed that in the follow-up periods from
postoperative to 36 months, no significant difference was observed between the restorative
techniques.

References
1. Alzraikat H, Burrow M, Maghaireh G, Taha N. Nanofilled resin composite properties
and clinical performance: a review. Operative dentistry. 2018;43(4):E173-E90.



Sajjad Alipour / Afr.J.Bio.Sc. 6(8) (2024) Page 2624 of 10

2. Mantri SP, Mantri SS. Management of shrinkage stresses in direct restorative light-
cured composites: a review. Journal of Esthetic and Restorative Dentistry. 2013;25(5):305-13.
3. Carpena Lopes G, Narcisco Baratieri L, Monteiro Jr S, Cardoso Vieira LC. Effect of
posterior resin composite placement technique on the resin-dentin interface formed in vivo.
Quintessence international. 2004;35(2).

4. Paixdo AM. Resinas Bulk Fill: vertentes restauradoras 2018.

5. Miletic V, Pongprueksa P, De Munck J, Brooks NR, Van Meerbeek B. Curing
characteristics of flowable and sculptable bulk-fill composites. Clinical oral investigations.
2017;21:1201-12.

6. Haugen HJ, Marovic D, Par M, Khai Le Thieu M, Reseland JE, Johnsen GF. Bulk fill
composites have similar performance to conventional dental composites. International Journal
of Molecular Sciences. 2020;21(14):5136.

7. Tugwell P, Tovey D. PRISMA 2020. Journal of Clinical Epidemiology. 2021;134:A5-
AG.

8. Higgins J, Altman D, Ggtzsche P, Jini P, Moher D, Oxman A, et al. Cochrane bias
methods group; cochrane statistical methods group. The Cochrane Collaboration’s tool for
assessing risk of bias in randomised trials BMJ. 2011;343(7829):d5928.

9. BARCELEIRO MdO, Tardem C, Albuquerque EG, LOPES LdS, Marins SS, Poubel
LA, et al. Can composite packaging and selective enamel etching affect the clinical behavior
of bulk-fill composite resin in posterior restorations? 24-month results of a randomized clinical
trial. Journal of Applied Oral Science. 2023;31.

10. Cakir Kiling NN, Demirbuga S. The influence of different placement techniques on the
clinical success of bulk-fill resin composites placed in Class Il cavities: a 4-year randomized
controlled clinical study. Clinical Oral Investigations. 2022:1-17.

11. Frascino S, Fagundes T, Silva U, Rahal V, Barboza A, Santos P, et al. Randomized
prospective clinical trial of class Il restorations using low-shrinkage flowable resin composite.
Operative dentistry. 2020;45(1):19-29.

12.  Tardem C, Albuquerque EG, Lopes LdS, Marins SS, Calazans FS, Poubel LA, et al.
Clinical time and postoperative sensitivity after use of bulk-fill (syringe and capsule) vs.
incremental filling composites: a randomized clinical trial. Brazilian oral research. 2019;33.
13.  Loguercio A, Rezende M, Gutierrez M, Costa T, Armas-Vega A, Reis A. Randomized
36-month follow-up of posterior bulk-filled resin composite restorations. Journal of dentistry.
2019;85:93-102.

14. Balkaya H, Arslan S, Pala K. A randomized, prospective clinical study evaluating
effectiveness of a bulk-fill composite resin, a conventional composite resin and a reinforced
glass ionomer in Class Il cavities: one-year results. Journal of Applied Oral Science. 2019;27.
15.  Heck K, Manhart J, Hickel R, Diegritz C. Clinical evaluation of the bulk fill composite
QuiXfil in molar class | and Il cavities: 10-year results of a RCT. Dental Materials.
2018;34(6):e138-e47.

16. Karaman E, Keskin B, Inan U. Three-year clinical evaluation of class Il posterior
composite restorations placed with different techniques and flowable composite linings in
endodontically treated teeth. Clinical oral investigations. 2017;21:709-16.

17. Colak H, Tokay U, Uzgur R, Hamidi M, Ercan E. A prospective, randomized, double-
blind clinical trial of one nano-hybrid and one high-viscosity bulk-fill composite restorative



Sajjad Alipour / Afr.J.Bio.Sc. 6(8) (2024) Page 2625 of 10

systems in class Il cavities: 12 months results. Nigerian journal of clinical practice.
2017;20(7):822-31.

18. Bayraktar Y, Ercan E, Hamidi MM, Colak H. One-year clinical evaluation of different
types of bulk-fill composites. Journal of investigative and clinical dentistry. 2017;8(2):¢12210.
19. Atabek D, Aktag N, Sakaryali D, Bani M. Two-year clinical performance of sonic-resin
placement system in posterior restorations. Quintessence International. 2017;48(9).

20.  Alkurdi RM, Abboud SA. Clinical evaluation of class Il composite: Resin restorations
placed by two different bulk-fill techniques. Journal of Orofacial Sciences. 2016;8(1):34.

21. Hickey D, Sharif O, Janjua F, Brunton P. Bulk dentine replacement versus
incrementally placed resin composite: A randomised controlled clinical trial. Journal of
Dentistry. 2016;46:18-22.

22.  Jamalpour, Z., Khodarahmi, P. A., Jamalpour, H., & Kuzhilnaya, E. Application of
neuroscience and cognitive studies in psychology. Cadernos de Educacdo Tecnologia e
Sociedade, 2024; 17(1), 351-359.

23.  Bucuta S, Ilie N. Light transmittance and micro-mechanical properties of bulk fill vs.
conventional resin based composites. Clinical oral investigations. 2014;18:1991-2000.

24.  Jamalpour, H., & Derabi, J. Y. Aesthetic Experience, Neurology and Cultural Memory.
Passagens: Revista Internacional de Historia Politica e Cultura Juridica, 2023, 5(2), 340-348,
https://doi.org/10.15175/1984-2503-202315208

25.  Schroeder M, Correa IC, Bauer J, Loguercio AD, Reis A. Influence of adhesive strategy
on clinical parameters in cervical restorations: A systematic review and meta-analysis. Journal
of dentistry. 2017;62:36-53.

26.  Veloso SRM, Lemos CAA, de Moraes SLD, do Egito Vasconcelos BC, Pellizzer EP,
de Melo Monteiro GQ. Clinical performance of bulk-fill and conventional resin composite
restorations in posterior teeth: a systematic review and meta-analysis. Clinical oral
investigations. 2019;23:221-33.



