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ABSTRACT

It is crucial to emphasize that using these permanent luting cement, especially those reinforced with resin (such as resin-
modified glass ionomer cement and resin-based types of cement), can have several clinical benefits. In particular, the
low cement solubility can reduce the risk of pulp damage and reduce secondary caries. A systematic literature review
from 2000 to 2023 was performed using PubMed, Medline, and ScienceDirect databases. All adhesives exhibited a
substantial decline in SBS during TC aging (p<0.05), although PAN demonstrated the highest SBS. As an alternative to
glass ionomer cement for luting alloy substrates, specific universal resin-luting cement may produce a consistent binding
strength to prosthetic substrates. The findings suggest that RMGI cement may offer advantages over conventional GIC
as a luting agent in terms of improved surface protection, reduced microleakage, and enhanced mechanical properties.
However, further research is needed to assess the long-term clinical success and durability of RMGI in various

prosthodontic applications.

Introduction

Polycrystalline silica-free ceramics (like zirconia and
alumina) and silica-based ceramics (like feldspathic,
leucite-reinforced, and lithium disilicate ceramics) are only
two examples of the many options available for prosthetics
today. Cast restorations (such as porcelain-fused-to-metal
or full metal crowns and bridges) often use noble metal
alloys based on Ag-Pd-Cu-Au as an alternative to 1SO
type-11l1 or type-IV alloys containing gold; in some
countries, such as Japan, insurances cover the cost of such
alloys for restorative and prosthetic treatments [1].

Restorative dentistry relies heavily on luting procedures to
guarantee the durability of indirect restorations. Various
luting cement and prosthetic substrate options are now
available, each with its own set of desirable biological,
physicochemical, and esthetic properties [1]. It's debatable
if luting cement is a temporary or permanent substance.
The first category includes two distinct "provisional luting
cement types,” sometimes known as “temporary
cement."Provisional luting cement refers to the first
category of materials, among which calcium hydroxide
cement and zinc oxide cement are the most common.
Permanent luting cement, on the other hand, is any
compound with adhesive properties toward various dental
and/or prosthetic substrates [2]. Zinc phosphate and silicate
cement are examples of luting materials with low strength,
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whereas polycarboxylate cement and glass ionomer are
examples of luting materials with medium strength. The
present investigation zeroed attention on high-strength
luting cement, which may be cured by chemical/self-
activation, light curing, or a combination [3, 4]. When it
comes to bonding, however, high-strength resin cement is
subdivided into subcategories like luting resin cement and
self-adhesive resin cement. Using luting resin cement has
traditionally required priming or surface preparation of the
binding substrates.

Direct bonding to surfaces is best accomplished using self-
adhesive resin cement, which has silanes and particularly
sticky functional monomers (such as 10-MDP) that
guarantee retention. They immediately surpassed all other
resin cements in popularity due to their innovative but
simple construction and potential therapeutic uses [5].
Using such materials would eliminate the need for substrate
pretreatments such as acid etching and adhesive primers,
albeit general practitioners still need to be made aware of
the bonding procedures [3, 4].

It is crucial to emphasize that using these permanent luting
cement, especially those reinforced with resin (such as
resin-modified glass ionomer cement and resin-based types
of cement), can have several clinical benefits. In particular,
the low cement solubility can reduce the risk of pulp
damage and reduce secondary caries [6]. Employing such
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materials to cement cast posts and core build-ups may
significantly reduce the risk of root fractures. Further,
adhesive resin-based types of cement were said to boost
indirect cosmetic ceramic and composite restorations'
longevity and resistance to fracture [7].

However, it is well-accepted that certain pretreatments
should be used to bond the tooth and prosthetic surfaces
perfectly. The quality of the particular equipment and the
operators' deft use are just as important to the success of
surface pretreatments as the operators' training and
expertise. In the last 10 years, novel resin cement with
particular qualities has rapidly advanced, which may enable
doctors to give enough bonding force while using user-
friendly and simpler surface treatments. However, there
needs to be more information on the bonding ability of
more recent self-sticking resin cement when attached to a
range of prosthetic substrates compared to traditional or
self-adhesive resin-based and resin-modified glass ionomer
cement (RMGICs) [8].

Therefore, this systematic review aimed to compare the
effectiveness of ordinary glass ionomer cement and resin-
modified glass ionomer as luting agents.

Materials and Methods

This study used PubMed, Medline, and ScienceDirect to
conduct a comprehensive literature search spanning 1998—
2021. Search terms included '"resin-modified GIC,"
"conventional GIC," and "luting agent." To illustrate how
we chose which papers to search, we used the PRISMA
flowchart (Figure 1).

Inclusion criteria

Case-control and randomized-control trials

published in English between 1998 and 2021 were included
as well as the in-vivo (humans).

Exclusion criteria

Expert opinion, narrative reviews, systematic reviews
research conducted outside the given time frame,
studies conducted in languages other than English
studies conducted in vitro were excluded.
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Figure 1. PRISMA Flow Diagram

Risk of bias assessment
Cochrane risk of bias assessment method was used to
assess the quality of the studies included (Table 1).

Table 1. Summary of Cochrane Risk of Bias Assessment
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Sabatini et al., (2013) [9] + + + + + + +
Karaoglanoglu et al., (2009) [10] + + + + + + +
Millett et al., (2003) [11] + + - + + + +
Maiio et al., (2020) [1] + + + + + + +
Rekha et al., (2012) [12] + + + + + - +
Pameijer et al., (2015) [13] + + + + + + +
Sreeramulu et al., (2015) [14] + - + + + + +
Leevailoj et al., (1998) [15] + + + + + + +
Mitchell et al., (1999) [16] + + + + + - +
Table 2. Summary of the findings from included studies
Author’s Objective Specimens Results
name

To assess the shear bond strength (SBS) between several

Sabatini et al., prosthodontic substrates, three self-adhesive resin

Compared to the three further self-adhesive resin

(2013) [9] cement, and a resin-modified glass ionomer cement 12 cement, Fuj ICSI;;I\S/ISB;\Zﬁd( cggs(l)(;rably reduced
(RMGIC). p=U.02)-
Karaoelanoelu This study aimed to determine dye uptake
g/anog spectrophotometrically to assess the efficacy of various The Vitremer group did not show any
et al., (2009) . 4 . 378 - Lo
[10] surface protectors for a glass-ionomer, a resin-modified statistically significant changes.
glass-ionomer, and a polyacid-modified resin cement.
This research compared micro-etched orthodontic bands the conventional GIC's fatigue characteristics
Millett et al.,  glued using resin-modified glass ionomer cement in 120 under simulated mechanical stress appear to be
(2003) [11] terms of mean shear-peel bond strength and the most worse than those of the other cement for band
common location of bond failure. cementation.
This research aimed to assess the shear bond strength
Mafio et al.,,  (SBS) of contemporary resin-modified glass ionomer 10 All adhesives exhibited a substantial decline in
(2020) [1]  cement and self-adhesive resin cement used on various SBS during TC aging (p<0.05).
prosthetic substrates.
Rekhaetal., . In this research, the tensile pond strength an_(_l Tensile strength and microleakage levels varied
microleakage of compo glass, Fuji IX GP, and Fuji I LC 96 L
(2012) [12] significantly amongst the three groups.
were evaluated and compared.
Flexural strength and flexural fatigue tests were used to
Pameijer e ascertain the physical characteristics of several resin- Activa-enhanced RMGIs and flowable
al., (2015)  modified glass ionomers (RMGIs) and to compare them composites showed much higher flexural fatigue
[13] to flowable composite resins and traditional glass than all other materials (p=0.001).
ionomer cement (GICs).
The glass ionomer fuji 1 (GC), zinc phosphate
Sreeramulu et . cement, and resin-modified glass ionomerRely
al., (2015) To analyzzrilﬁeﬁziszﬁs t:jﬁ:ﬁi?lzgﬁd Ztr:gtgsth of four 40 XTMLuting 2 (3M ESPE) were the materials
[14] y & agents. with the greatest retentive strength, followed by
adhesive resin multilink speed cement.
o ln-C?ram and VitaDur Alpl_la porceﬂam jackets, all Results for the genuine resin-modified glass
Leevailoj et  ceramic crowns cemented with 5 luting agents over 2 .
. 0 . ionomer cement do not corroborate anecdotal
al., (1998) months of storage in 0.8% NacCl solution, were the 50 . . .
. . . claims that these materials caused all-ceramic
[15] subjects of this research, which assessed the fracture .
. crowns to shatter after being cemented.
incidence.
Mitchell ef al This research looked at the fracture toughness of three The resin composite cement is evaluated to see
” different kinds of luting cement to see if there were any 11 whether it can withstand clinical failure brought

(1999) [16] notable changes between them.

on by cement cohesive failure.

Annals of Dental Specialty Vol

. 11; Issue 3. Jul — Sep 2023 | B8]



Al Hamazani et al.

Results and Discussion

Table 2 shows that the study done by Sabatini ef al. (2013)
[9] assessed the shear bond strength (SBS) between several
prosthodontic substrates, three self-adhesive resin cement,
and a resin-modified glass ionomer cement (RMGIC). The
LP and 24-hour modes showed significantly greater mean
SBS than the SP modes . Compared to the three further
self-adhesive resin cement, FujiCEM showed considerably
reduced SBS overall (p<0.05).

The research done by Karaoglanoglu et al. (2009) [10]
aimed to determine dye uptake spectrophotometrically to
assess the efficacy of various cements. The variance
analysis was used to examine the results. The Vitremer
group did not show any statistically significant changes,
nevertheless.

Millett et al. (2003) [11] revealed that the enamel/cement
contact was where conventional GIC specimens generally
failed. The results show that while the band cement' mean
shear-peel bond strengths seem to be equivalent, the
conventional GIC's fatigue characteristics under simulated
mechanical stress appear to be worse than those of the other
cement for band cementation.

The research done by Maifio et al. (2020) [1] reported that
tthere was no change in SBS between GC-GIC and 3M-
RES. All adhesives exhibited a substantial decline in SBS
during TC aging (p <0.05), although PAN demonstrated the
highest SBS. Specific universal resin-luting cement may
produce a reliable binding strength to prosthetic substrates
and may be an alternative to glass ionomer cement for
luting alloy substrates.

In the research done by Rekha ef al. (2012) [12], the tensile
bond strength and microleakage of compoglass, Fuji IX GP,
and Fuji II LC were evaluated and compared, as well as the
bond strength.. The tensile strength of Compoglass was the
greatest, while the microleakage of Fuji II LC was the least.
Between the three groups, there were substantial
differences in tensile strength and microleakage levels.

Pameijer ef al. (2015) [13] conducted the research in which
flexural strength and flexural fatigue tests were used to
ascertain the physical characteristics of several resin-
modified glass ionomers (RMGIs) and to compare them to
flowable composite resins and traditional glass ionomer
cement (GICs). Statistics were used to compare the data
(ANOVA, SNK, p<0.05). The least frequent occurrences
approach (failures against non-failures) was used to analyze
statistical data for flexural fatigue. Compared to all other
RMGIs and GICs, Activa-enhanced RMGIs' flexural

strength was statistically considerably higher (p 0.001).
Activa-enhanced RMGIs and flowable composites showed
much higher flexural fatigue than all other materials
(p=0.001). The two flowable composites put to the test and
the Activa-enhanced RMGIs' flexural fatigue were
equivalent.

In the investigation done by Sreeramulu et al. (2015) [14]
reported thatThe glass ionomer fuji 1 (GC), zinc phosphate
cement, and resin-modified glass ionomerRely XTMLuting
2 (3M ESPE) were the materials with the greatest retentive
strength, followed by adhesive resin multilink speed
cement.

Leevailoj et al., (1998) [15] assessed the fracture incidence.
For each ceramic system, fifty human maxillary premolar
teeth were manufactured, separated into five groups of ten
teeth each, and then bonded using five different luting types
of cement. As the amount of storage time grew, cracks
started around the edge of the crown, and many fracture
lines were discovered. Porcelain jacket crowns were
substantially weaker (98.6 17.8 kg) than in-ceramic crowns
(140 21.5 kilograms), according to p<0.05.

The research done by Mitchell et al. (1999) [16] looked at
the fracture toughness of three different kinds of luting
cement to see if there were any notable changes between
them and whether the value achieved varied depending on
whether typical glass-ionomer luting adhesives were
mechanically mixed or mixed by hand. Eleven specimens
of each of the six types of cement were created for the
chevron notch short rod procedure to measure the plane
strain fracture toughness. The specimens were loaded in a
water bath at a crosshead speed of 4 mm/s after seven days,
and the results for fracture toughness were computed. The
Fisher’s PSLD test was used to compare each cement to all
others after the ANOVA revealed significant differences
between the cement (p<<0.0001).

The studies analyzed the properties and success of resin-
modified glass ionomer (RMGI) cement compared to
conventional glass ionomer cement (GIC) as luting agents.
Several factors were evaluated, including shear bond
strength, surface protection efficacy, bond failure location,
tensile bond strength, microleakage, flexural strength,
fatigue resistance, retentive strength, fracture incidence,
and fracture toughness. Compared to SBS values obtained
when the cement was left to self-polymerize, those
obtained when the specimens were exposed to light were
much greater. Similar findings are reported in the literature.
After light polymerization, improvements in SBS were
observed for all three self-adhesive resin cements.
However, it was discovered that this effect was cement-
specific [17]. The qualities and quantities of resin,
particularly hydrophilic resin, may account for these
divergent results [18].
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The average shear-peel bond strength did not vary
noticeably amongst cement types in the current
investigation. Both RMGICs were similarly strong in terms
of bond strength measurements. This corroborates the
results seen with this specific cement brand's products.
According to these findings, the conventional GIC had a
similar shear-peel bond strength to the other cement tested.
For band cementation on molar teeth, there seems to be no
prior laboratory investigation comparing the novel cement
to a standard GIC [19, 20].

The glass ionomer setting process and the chemical
polymerization of the resin follow. Cement's wear
resistance and physical strength are greatly improved by
adding the resin component, shortening the cement's initial
hardening period, and easing its handling. Group 2 resin-
modified glass ionomer cement, as opposed to group 1, has
a 20% resin component, which may explain its better
tensile bond strength. The tensile bond strength for resin-
modified glass ionomer cement was higher than chemically
cured cement [21, 22]. The results suggest that employing
certain RMGIs for Class I, II, III, and V restorations may
be perfect [23, 24].

Dental luting agents connect the restoration and the
prepared tooth by forming a surface connection
(mechanical, micro-mechanical, chemical, or combination)
[25]. Several elements contribute to the long-term clinical
effectiveness of fixed prosthodontic and cast restorations,
including the preparation design, oral hygiene and
microflora, mechanical pressures, and restorative materials.
But picking the right luting chemical and cementation
technique is crucial to success. Numerous studies have
looked into the preservation of cast restorations using
various types of cement. These experiments' results are
mixed, but they do demonstrate that no cement is clearly
superior to the others. There was a statistically significant
difference in retention between the four luting agents in this
trial. The adhesive strength of zinc phosphate cement
(Harvard cement) was the lowest of the four luting types of
cement tested [26, 27]. Water absorption and strength may
vary greatly among methyl methacrylate-based proprietary
composites in resin cement due to variations in the filler
matrix bond. They enhanced the filler matrix binding using
coupling agents like silane. And 4-META may slow water
absorption by decreasing interfacial water diffusion. Low
water absorption and expansion may be partly due to the
coupling agents used to handle the filler component in
Panavia. The expansion and water absorption processes of
advanced cement are mysterious. The exact chemical
makeup of this substance remained unknown. All-ceramic
crowns cemented with Advance may crack under extreme
tensile stress if the filler matrix does not adhere well and
the filler is hydrophilic (like fluoride-releasing glass). The
setting process, material characteristics, water sorption, and
expansion behaviors of fluoride-releasing resin cement
need further study [28-30].

Conclusion

The findings suggest that RMGI cement may offer
advantages over conventional GIC as a luting agent in
terms of improved surface protection, reduced
microleakage, and enhanced mechanical properties.
However, more investigation is required to evaluate the
endurance and long-term clinical performance of RMGI in
a variety of prosthodontic applications.
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