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ARTICLE INFO ABSTRACT
Article History: Glass ionomer cement is dental restorative material used in paediatric dentistry for dental fillings over
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I carious lesions in primary molars. Total 23 patients (46 teeth) who reported the OPD of Department
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included in the study. Patients had to have one or more pair of contralateral teeth indicated for Class I
restorations. The two materials, Conventional GIC(d-tech) andlight cured GIC (Ionolux) were
randomly placed in a split mouth design. The restorations were evaluated usingmodified USPHS
criteria after 24 hours, 3 months, 6 months and 9 months.Evaluation of the restorations was done by
mouth mirror and probe under dental chair light. Data were subjected to statistical analysis. A Mann
Whitney U- test and Friedman test were performed to assess intra and inter group differences. Colour
Match, Marginal Discolouration, Anatomic Form, Marginal adaptation, Surface texture, Secondary
caries and Post-operative sensitivity were assessed for all the participants. The result did not reflect any
significant differences at 24 hours follow-up; however, change appeared at 3, 6 and 9 months. Success
rate remained similar for both although it remained constant only for Light cured GIC. Light cured
Glass ionomer cement can be recommended for Class I restorations in clinical set ups as well as
community-based field programs.
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INTRODUCTION The ideal requisites for a restorative material are that it should
have good colour stability, biocompatibility, have a co-
efficient of thermal expansion similar to that of natural tooth
structure, excellent marginal seal and should have the ability to
adhere chemically to both enamel and dentin. Some of their
physical and chemical properties make glass ionomer cements
excellent dental restorative materials for paediatric patients.
They provide a slow release of fluoride that produces a
cariostatic action; chemically bind to enamel and dentin,
thereby reducing the need for the retentive cavity preparation;
and, are biocompatible with pulpal tissue (Antonucci, 1988
and Lim ef al., 1999). A glass ionomer cement is a dental
restorative material used in dentistry for dental fillings and
*Corresponding author: Dr. Vaishnavi Shah . luting cements. Glass ionomer cements (GIC) have been used
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Despite the evolution of dentistry in the field of oral health for
children, tooth decay remains the most common childhood
disease. Restoring carious teeth is one of the major treatment
needs in paediatric dentistry (Roberts, 2005 and Verma, 2006).
Dental amalgam has served as an excellent and versatile
restorative material for many years. However, it has many
drawbacks like lack of aesthetics and the unavoidable use of
mercury, which may be regarded as harmful component to the
patient’s health. This leads to search more improved materials
(FDI World Dental Federation, 2014).
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relative to other materials because of their properties and
availability to use in a variety of clinical scenarios (McCabe,
2008). The glass ionomer cement (GIC) was developed with
the objective to produce a restorative material that would
possess the desirable properties of silicate cements and
polycarboxylate cement. Conventional GICs have certain
properties that make them useful as a restorative material of
choice (Morabito, 1997). However, some deficiencies like
attack by moisture during the initial setting period, short
working time, long setting and maturation time, have low
fracture toughness, and exhibit lower wear resistance have
limited their use to areas which are not subjected to
masticatory stresses, because of these reasons associated with
the traditional glass ionomer cements, the technology of hybrid
versions of the material which are light cured was introduced
(Antonucci, McKinney and Stansbury) (Antonucci, 1988 and
Lim, 1999). These materials were classified as resin-modified
glass-ionomer cements (RMGICs) and compomers. The resin
was incorporated in the glass ionomers to protect the chemical
cure mechanism in the latter so that immediate finishing can be
carried out. It was developed to overcome the problems of
moisture sensitivity and low initial mechanical strengths
typical for conventional glassionomers. Resin-Modified Glass
Tonomer Cements (RMGICs) are based on the reaction of
silicate glass powder (calciumaluminofluorosilicate glass) and
polyalkenoic acid, an ionomer (Sonis, 2003).

In thinking of restorative objectives for children, one must
consider several general categorical objectives. Sealing the
cavity, preventing further tooth destruction, rendering the tooth
and the tooth-restoration interface caries resistant, and ease of
use in a clinical scenario must be included. In addition, the
material selected for the procedure must endure the gruelling
environment of the mouth for the period in which it is intended
to be effective. As discussed in the 6 literature review on this
subject by Croll, Light cured glass ionomers meet the
objectives set forth here (Kenneth, 2003 and Croll, 1993). For
children, these materials have offered an alternative that has
insidiously become a “standard of care” in a variety of clinical
indications for children. As a restorative material, Light cured
glass ionomer cements — a cost-effective, fluoride releasing
product that is quick and easy to use without complicated
equipment and that offers both strength and good aesthetics.

Ionolux- Light-curing glass ionomer restorative material, a
new basic filling material offering advantages over
conventional glass ionomer cements.

e Excellent working time — setting time individually
adjustable by light-curing.

No need for conditioning of dental hard tissue.

Also, suitable for big cavities.

Immediately packable after placement in the cavity.
Does not stick to the instrument, easy to mode.

Fill, polymerize and finish — no varnish required.
Fluoride release.

Biocompatible.

Radiopaque.

A suitable alternative to the CBF technique (composite
bonded to flow) in deep cavities.

Ionolux thus redefines the basic filling, combining bulk
placement, ion release, and durability in a dual-curing,
aesthetic product - satisfying the demands of both dentists and
patients.

Null Hypothesis: There will be no difference between clinical
performance of conventional glass ionomer cement and Light
cured glass ionomer cement in primary molars with class I
carious lesions using modified USPHS criteria at all 3
different.

SUBJECTS AND METHODS

This study was Prospective Randomized Study conducted in
the Department of Paedodontics & Preventive Dentistry, K. M.
Shah Dental College and Hospital, Sumandeep Vidyapeeth.
The study was approved by the institutional ethical committee
(SVIEC/ON/Dent/SRP/18108). A Total of 46 primary molars
(23 children) indicated for class I restorations were selected as
a sample size in healthy patients aged between 4 and 8-year-
old children from the OPD of Department. The patient’s
guardians were informed of the study purposes, procedures
and a written informed consent was signed by all patients’
guardians. The study included Participants with minimum
bilateral and contralateral Class I carious lesion with no history
of spontaneous pain, no tenderness to palpation or percussion,
free of abscess or fistula, no abnormal mobility, radiographic
evidence of intact lamina dura, no radiographic evidence of
internal root resorption or inter-radicular orperiapical pathosis.
The tooth should be in occlusion, with opposing and adjacent
teeth. Patients with heavy bruxism or malocclusion were
excluded. The care was taken not to include patient havingany
syndrome or systemic diseases.

All restorations were placed by one operator to maintain the
standard procedure. Radiograph was taken for each primary
molar before starting the procedure. All the subjects were
undergoing the clinical procedure using a split mouth
technique where one side (Left or Right) primary molar was
filled with conventional GIC restoration and the other side
primary molar was filled with light cured (LC) GIC
restoration. The right/left side of selection for the restoration
with either of the material was done with flip coin method to
avoid the bias and have randomized samples for both the
groups. The participants were blinded for the material used,
howeverfor convenience for the operator, the conventional
GIC restoration was termed as group A and the LC GIC
restoration was termed as group B in the same mouth. After
proper isolation, Clinical procedure comprised of conventional
Class—I cavity design as given by Dr.G.V. Black using
appropriate armamentarium for both Group A and B. The
access to Class I cavities were made using high-speed
water-cooled Carbide Burs No. 330 approximately with the
depth of 0.5 mm in dentine. A new bur was used every six
preparations.

The preparation design was dedicated by the extent of the
decay. Prepared Class I cavities were rinsed for 20 seconds
with air-water spray and gently air-dried before the placement
of the restorations All teeth were filled with either of the
materials according to flip coin method. GIC material in the
liquid/powder ratio (According to manufacturer’s instructions)
was hand mixed with the help of agate spatula. After Mixing,
the material was transferred into the Class I cavity prepared
and was condensed, polished. Coco butter was applied on the
restoration to avoid change in physical property of material
and also to avoid contamination with saliva. The procedure
was same for both the materials except the LC GIC was set by
curing the material according the manufacture’s advice (curing
time).
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Figure 2. Next day follow up the right quadrant filled with
LC GIC and conventional GIC on the left quadrant

Figure 3. At 3 months follow up the right quadrant filled with
LC GIC and conventional GIC on the left quadrant

Figure 4. At 6 months follow up the right quadrant filled
with LC GIC and conventional GIC on the left quadrant

Figure 5. At 9 months follow up the right quadrant filled with LC GIC and Conventional GIC on the left quadrant

Table 1 shows Children distribution according to child’s age and gender

Gender Number (n) Total
5 Years 6 Years 7 Years 8 Years
Male 1 3 2 4 10
Female 3 2 5 3 13
All Children 4 5 7 7 23
The records were kept by the assistant for all the participants. ~ RESULTS

The occlusion was checked and adjusted using articulating
paper. The restorations were finished at the same visit using
standardized procedures starting from the course, medium and
then fine diamond abrasive burs. Finally, the restorations were
accomplished with polishing burs. The patient was recalled on
the next day, 3 months, 6 months and 9 months for clinical
evaluation. The co- investigator was evaluating the restorations
by mouth mirror and probe by evaluator using modified
USPHS criteria which include aesthetic, functional, and
biological properties on the next day, 3 months, 6 months and
9 months.

On next day, after 3, 6 and 9 months, the data obtained were
statistically analysed using SPSS version 18.0 program (SPSS
IBM Inc.). A Mann-Whitney U-test was performed to identify
differences in USPHS score between conventional GIC and
LC GIC. All details regarding patient’s age, gender, and the
distribution of the treated teeth as per number of teeth and the
type of restoration is presentedin. Tables 1 & 2. Clinically,
excellent results were noted for the three main properties of the
modified USPHS criteria at next day, 3 months, 6 months and
9-monthsrecall for the conventional glass ionomer cement and
light cured glass ionomer cement. (Table-3,4,5,6 and Graph-
1,2 and 3).
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Table 2. Shows Restoration distribution according to tooth type and restoring material

Restoring Material Number (n) Total
First deciduous molar Second deciduous molar
Conventional glass ionomer cement 7 16 23
Light cured glass ionomer cement 7 16 23
All restorations 14 32 46

Table 3. Shows Mann-Whitney U-test results to assess the significant differences between Conventional GIC group and
Light Cured GIC group according to studied period and studied criterion at 24 hours

Criterion Sub criterion At 24 Hr p value
Conventional GIC (Success Rate) Light Cured GIC (Success Rate)

Esthetic Properties Colour Match 23 100.00% 23 100.00% 1.000
Marginal Discolouration 23 100.00% 23 100.00% 1.000
Anatomic Form 23 100.00% 23 100.00% 1.000

Functional Properties ~ marginal adaptation 23 100.00% 23 100.00% 1.000
surface texture 23 100.00% 23 100.00% 1.000

Biological Properties secondary caries 23 100.00% 23 100.00% 1.000
post op sensitivity 23 100.00% 23 0.100.00% 1.000

Table 4. shows Mann- Whitney U-test results to assess the significant differences between Conventional GIC group and Light Cured
GIC group according to studied period and studied criterion after 3 months

Criterion Sub criterion After 3 months p value
Conventional GIC (Success Rate) Light Cured GIC (Success Rate)

Esthetic Properties Colour Match 19 82.61% 21 91.30% 0.386
Marginal Discolouration 18 78.26% 23 100.00% 0.018
Anatomic Form 14 60.87% 19 82.61% 0.105

Functional Properties ~ marginal adaptation 15 65.22% 21 91.30% 0.045
surface texture 23 100.00% 23 100.00% 1.000

Biological Properties ~ secondary caries 21 91.30% 23 100.00% 0.153
post op sensitivity 20 86.96% 21 91.30% 0.639

®™ Conventional GIC
(Success Rate)

® Light Cured GIC
(Success Rate)
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80.
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Graph 1. Significant differences between Conventional GIC group and Light Cured GIC group according
to studied period and studied criterion at 3 months

Table 5. Showsmann- Whitney U-test results to assess the significant differences between Conventional GIC group
and Light Cured GIC group according to studied period and studied criterion after 6 months

Criterion Sub criterion After 6 months p value
Conventional GIC (Success Rate)  Light Cured GIC (Success Rate)
Colour Match 16 69.57% 20 86.96% 0.157
Marginal Discolouration 15 65.22% 21 91.30% 0.034
Esthetic Properties ~ Anatomic Form 12 52.17% 17 73.91% 0.073
Functional marginal adaptation 14 60.87% 20 86.96% 0.046
Properties surface texture 10 43.48% 18 78.26% 0.024
Biological secondary caries 17 73.91% 21 91.30% 0.124

Properties post op sensitivity 17 73.91% 19 82.61% 0.483
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Graph 2. Significant differences between Conventional GIC group and Light Cured GIC group according to studied
period and studied criterion at 6 months

Table 6. shows Mann-Whitney U-test results to assess the significant differences between Conventional GIC group and Light Cured GIC
group according to studied period and studied criterion after 9 months

Criterion Sub criterion After 9 months p value
Conventional GIC (Success Rate) Light Cured GIC (Success Rate)

Esthetic Properties Colour Match 15 65.22% 20 86.96% 0.087
Marginal Discolouration 14 60.87% 21 91.30% 0.017
Anatomic Form 11 47.83% 16 69.57% 0.072

Functional Properties marginal adaptation 14 60.87% 20 86.96% 0.046
surface texture 10 43.48% 18 78.26% 0.024

Biological Properties secondary caries 15 65.22% 20 86.96% 0.087
post op sensitivity 16 69.57% 17 73.91% 0.707

¥ Conventional GIC (Success
Rate)

® Light Cured GIC (Success Rate)

Graph 3. Significant differences between Conventional GIC group and Light Cured GIC group according to
studied period and studied criterion at 9 months

Table 7. Shows Friedman Test results to assess the significant differences at 3, 6 and 9 months of Conventional glass ionomer cement

Category Conventional GIC (Success  Conventional GIC (Success  Conventional GIC Success  p value (Friedman

Rate) At 3 months Rate) At 6 months Rate) At 9 months Test)
Colour match 19 82.61% 16 69.57% 15 65.22% 0.039
surface texture 13 56.52% 10 43.48% 10 43.48% 0.001
Anatomic form 14 60.87% 12 52.17% 11 47.83% 0.002
secondary caries 21 91.30% 17 73.91% 15 65.22% 0.009
marginal discolouration 18 78.26% 15 65.22% 14 60.87% 0.039
marginal adaptation 15 65.22% 14 60.87% 14 60.87% 0.135

post op sensitivity 20 86.96% 17 73.91% 16 69.57% 0.002
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Table 8. Shows Friedman Test results to assess the significant differences at 3, 6 and 9 months of Light cured glass ionomer cement

Conventional GIC

H
R

M Series1
M Series2

m Series3

Graph 4. shows Friedman Test results to assess the significant differences at 3, 6 and 9 months of
Conventional glass ionomer cement

Category Light Cured GIC (Success Light Cured GIC (Success Light Cured GIC (Success p value (Friedman
Rate) At 3 months Rate) At 6 months Rate) At 9 months Test)
Colour match 21 91.30% 20 86.96% 20 86.96% 0.368
surface texture 20 86.96% 18 78.26% 18 78.26% 0.018
Anatomic form 19 82.61% 17 73.91% 16 69.57% 0.097
secondary caries 23 100.00% 21 91.30% 20 86.96% 0.097
marginal discolouration 23 100.00% 21 91.30% 21 91.30% 0.135
marginal adaptation 21 91.30% 20 86.96% 20 86.96% 0.368
post op sensitivity 21 91.30% 19 82.61% 17 73.91% 0.009
Light Cure GIC
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Graph 5. Shows Friedman Test results to assess the significant differences at 3, 6 and 9 months of Light cured glass ionomer cement

Table 7 and Graph 4 showed significant differences at 3, 6 and
9 months of Conventional glass ionomer cement. Table- 8 and
Graph-5 showed significant differences at 3, 6 and 9 months of
light cured glass ionomer cement. At 3 and 6months’ statistical
significance change seen in marginal discolouration and
marginal adaptation in conventional GIC. At 9 months’ light
cured glass ionomer restorations showed clinical excellent
results where conventional GIC showed significant difference
in marginal discolouration, marginal adaptation and surface
texture. Statistical analysis revealed that there were significant
differences in USPHS scores for sub-mentioned criteria at 9
months as p < 0.05 with a confidence level of 95%.

DISCUSSION

Nowadays, a lot of researches are being conducted to identify
the ideal aesthetic restorative material to be used in restoring
carious primary teeth.

Conventional GIC is a technique sensitive material that
requires efficient moisturecontrol and high standard of patient
cooperation in this perspective LCGI was introduced (Ghaderi,
2015 and Soncini, 2007). Several attempts were conducted to
enhance the mechanical and aestheticproperties of GI
restorations as it is characterized by its simple manipulation,
biocompatibility, and fluoride releasing property. Therefore,
this study was carried out to compare the clinical performance
of two materials conventional GIC (GC Fuji II) and LC GIC
(Voco Tonolux). Anatomically, the primary teethhave thinner
enamel and dentin, Pulp horns are higher and the pulpal floor
is slightly concave as compare to permanent teeth which
increases the incidence of the occlusal cavity in primary teeth
(Dean, 2011). This study evaluated the clinical performance of
LC GIC cement in Class Ion primary teeth since, it was shown
to be an effective restoration for permanent teeth (Giray, 2014)
and very few documented clinical trials have been conducted
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on primary teeth. In this study split mouth design was taken
and lottery method was chosen to expose the two restorative
materials to nearly identical oral environmental conditions and
to eliminate any bias due to patient variables. In most cases,
the requirement for inclusion was the presence of at least two
dentin lesions in need of restorative treatment, and because of
this, in general the patients represented a group with a
relatively high caries activity (reflected by a high caries
experience). The children were also relatively young at the
time of restoration — 48 years. It might be expected that this
would have an effect on the success rates. However, neither
the age nor the caries experience of the child at the time of
restoration significantly influenced the success rates. Other
studies done by S. Hube et a/l. and Salma Hamie et al. had also
used split mouth technique to reduced bias (Hubel, 2003 and
Salma Hamie, 2017).

In this study 4 to 8 years of age group was selected due to
exfoliation of the primary teeth, and follow up was taken till 9
months as followup times in clinical trials on the survival of
restorations in primary molars are often short and include a
number of censored teeth. For example, Andersson wenckert et
al. (Andersson-Wenckert, 1995) and Qvist et al. (1997)
reported that about 1/3 of the restorations were censored
because of exfoliation during an observation period of 2-3
years. In contrast, the relatively low age of the children at the
time of restoration in the present study meant that a majority of
the successful restorations could be followed for 9 months.
Hence, the number of censored teeth was relatively low.
USPHS criterion is a long-standing method for the evaluation
of dental restorations in clinical trials. There are some
concerns about the sensitivity of the approach in short-term
clinical evaluations. However, this scoring system is still being
used in the clinical trials to compare outcomes. This method
remains the most commonly used for evaluating important
characteristics of dental restorations, such as postoperative
sensitivity, secondary caries, marginal discoloration,
adaptation, and colour match, and it is able to generate data
that are of a clinical relevance (Roland Frankenberger, 2009
and Celik, 2010). Clinical evaluation and radiographic
assessment of conventional and LCGI restoration was done at
next day, 3 months, 6 months and 9 months. Radiographic
assessment was based on the recommendation of the AAPD, to
avoid excessive radiation exposure. The restorations were
evaluated for restoring functional, biological form and
aesthetic properties. There is lake of in vivo study comparing
conventional GIC and LCGIC. The results of this study
revealed clinically excellent for both restorative materials for
the three main properties of the USPHS criteria up to next day
but conventional GIC was showed a statistical significance at
3,6 and 9 months in Marginal discolouration and Marginal
adaptation and Surface texture.

Rani Somani et al. (Rani Somani, 2016), evaluated Shear bond
strength of conventional and LCGIC to dentin of primary teeth
and they concluded that LC GIC was significantly better than
conventional GIC in terms of shear bond strength and these
results came in accordance with other study done by Poggio et
al. (Poggio, 2014). The clinical success of restorative material
depends upon a good adhesion with dentinal surface so as to
resist various dislodging forces acting within the oral cavity.
The better performance of LC GIC is due to their expected
dual mechanism of adhesion or enhanced mechanical
properties. The adhesion is probably through a combination of
a dynamic ion exchange process and micromechanical bonding

mechanism (Prabhakar, 2003). Mathis, Ferracane considered
that the enhanced mechanical properties are due to the fact that
the resin acts as a reinforcing agent, resulting in significantly
higher initial properties, fracture toughness during desiccation,
and decreased solubility. It rapidly hardens by visible light, has
shorter setting time, decreased early moisture sensitivity,
extended working time, greater strength, and enhanced
mechanical and physical properties (Pisanechi, 1997).
Conventional GIC is a product of an acid-base reaction
between basic fluoroaluminosilicate glass powder and
polycarboxylic acid. Its mechanism of bonding is based on
bond formation between carboxyl groups of polyacrylic acid
with hydroxyapatite at the tooth surface. The lowest shear
bond strength was observed for conventional GIC by Rani
Somani et al. (Rani Somani, 2016). It could be because they
are susceptible to attack by moisture during the initial setting
period. They have short working time, long setting and
maturation time. Furthermore, they are susceptible to fracture
and exhibit low wear resistance. They have inferior
mechanical properties like low fracture toughness, tensile
strength, and brittleness as compared to LC GIC.

LC GIC superior performance was also pointed out by S. Hube
et al. (Hubel, 2003), when they assessed the survival rates of
conventional and resin-modified GIC in primary molars for 3-
year using USPHS criteria. They determined the success rate
of LC GIC (94%) and conventional GIC restorations (81%).
This superior performance was noted due to the resin content
which enhanced the physical property, in addition to light
curing property which provided the immediate setting. This is
in agreement with previous results where conventional GIC
materials showed failure rates of 20-60% after 2-3 years
(Qvist, 1997 and Andersson-Wenckert, 1995 and Ostlund,
1992) whereas corresponding failure rates of RMGIC
materials were 2-20% (Espelid, 1999; Qvist, 2001 and
Folkesson, 1999). In this study, however, no case of
endodontic complication was observed.

This study has the following limitations

e The wear criterion was not measured quantitatively
using 3D laser scanning

e Nine months are a relatively short period to evaluate the
long term dental adhesive materials.

Conclusion

Despite the study limitations, it can be concluded that The
light cured GICs offered advantages over the conventional
GICs for restoring caries in primary molars. Light cured
GICrestorative material performed satisfactorily over 9
months. Moreover, Conventional GIC restoration is an
acceptable material that can be used in primary teeth which are
near to exfoliate.

e Further investigations with larger sample size and
longer follow-up period would be indicated for better
performance assessment of such restorations in the
long-term

e In addition, an in vitro study should be conducted after
teeth shedding to give more details.

Importance of this study for paediatric patients

To evaluate which material- conventional or light cured GI
will provide better clinical performance for pediatric patients
in its esthetic, functional, and biological properties.
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To help pediatric dentists choose a better restorative material
for Class I cavities in primary molars. Light cured GI couldbe
recommended for Class I restorations, for ~ART or IRT due
to its anticariogonicity and friendly technique of application
which makes it suitable for uncooperative  patients.
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