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ABSTRACT

Introduction: Glass Ionomer Coating (GICs) are a special group of dental 
materials having some very unique properties. They adhere to slightly moist enamel 
and dentin without the need for any adhesive system, they release fluoride and thus 
have anticariogenic effects for an extended period, they can absorb and release fluoride 
from topical fluoride solutions, they have thermal expansion similar to enamel, and 
they are biocompatible with a low toxicity. Aim: the current study was to evaluate 
and compare; the clinical performance of GIC with surface coat versus resin modified 
GI restorations in primary molars in vivo.  Materials and Methods: 24 children had 
bilateral carious class I molars fulfilling the inclusion criteria were selected. 48 molars 
were divided using split mouth technique into two groups; Equia-forte Group: 24 
primary molar teeth with class I cavities were filled with glass ionomer (equia forte 
fil) followed by coating with (Equia forte coat) in the right side to all patients. Riva Lc 
Group: 24 primary molar teeth with class I cavities were filled with resin reinforced 
glass ionomer (Riva light cure) in the left side to all patients. All restorations were 
evaluated according to modified USPHS criteria at 1,3,6,9,12 months. Results: There 
was no significant difference between Equia forte fil and Riva Lc. Conclusion:  Both 
Equia Forte and Riva LC restorations showed successful performance in class I cavities 
in primary molars after 1 year according to modified USPHS criteria, Both Equia Forte 
and Riva LC restorations could be used as variable options for restoring class I cavities 
in primary molars. 

INTRODUCTION

Minimal invasive dentistry has gained more popularity, especially 
in the field of operative dentistry. Restoring a tooth is not the only 
objective; it is also important to protect the existing tooth structures 
for a long period of time from any invasive treatment procedures. For 
that purpose, besides being esthetically pleasing, the new restorative 
materials of choice need to have good physical and mechanical 
properties and at the same time induce the remineralization of the tooth.  
One of the most popular and effective dental materials belonging to this 
group is glass ionomer cement (GIC) (1-3).

Recently, a new restorative bulk fill, fluoride releasing, glass hybrid 
restorative system combined with a novel nanofilled coating material. 
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This self-adhesive, nanofilled resin coating, which 
provides a high hydrophilicity combined with an 
extremely low viscosity, accounts for the perfect 
seal of a GIC surface. Compounded nanofillers 
are thereby intended to protect the system against 
abrasive wear. This is of importance in the first 
months until the GIC is completely matured and 
able to withstand the intraoral stresses(4). The 
coating acts as a glaze, further increasing the 
esthetic properties. It also allows the glass ionomer 
to chemically cure without desiccation and allows 
for improved marginal integrity. Application of 
nanofilled resin coating will act to reduce wear 
rate of the restoration(5). Clinical performance, in 
short-term studies, has been shown to be as good as 
micro-filled composite restorations (6,7).

Resin modified glass ionomers were introduced 
to the dental profession in 1991(8). They contain the 
same essential components as conventional glass-
ionomers (basic glass powder, water, polyacid), but 
also include a monomer component and associated 
initiator system. The monomer is typically 
2-hydroxyethyl methacrylate, HEMA, initiator is 
camphorquinone. Resin-modified glass-ionomers 
set by the twin processes of neutralization (acid-
base reaction) and addition polymerization, and the 
resulting material has a complicated structure based 
on the combined products of these two reactions (9). 
Glasses employed in resin-modified glass-ionomers 
are the same as those used in conventional glass-
ionomers. The acidic polymer may be the same, too, 
though in some materials, it is modified with side 
chains that end in unsaturated vinyl groups. These 
can become involved in the addition polymerization 
reaction and form covalent crosslinks between 
the polymer chains (10). In this study the aim was 
to evaluate and compare; the clinical performance 
of GIC with surface coat versus resin modified GI 
restorations in primary molars in children.

MATERIALS AND METHODS

Ethical Approval:

The present study was conducted in the out-
patient clinic of Department of Pediatric Dentistry, 
Faculty of Dentistry, Suez Canal University after 
the approval of Research Ethical Committee (REC) 
of Faculty of Dentistry, Suez Canal University with 
approval no. 75/2018 and all clinical procedures 
were performed in accordance to its guidelines and 
regulations.

Sample size calculation:

Two-way Analysis of variance (ANOVA) 
was proposed, a power (1-β=0.80) of 80% at a 
significance probability level of p< 0.05 partial 
eta squared of 0.21. According to sample size 
calculation, the minimum required sample size is 
24 molars in each group. Thus, a total of 48 molars 
are divided into 2 groups for the purpose of this 
study. The sample size was calculated according to 
G*Power software version 3.1.9.3.

Selection of patients

Patient Inclusion Criteria (11-13):

Age from 4-6 years of both sex, apparently good 
health, co-operative children scored as positive 
(3) or definitely positive (4) according to Frankl 
Behaviour Rating Scale, had bilateral class I caries 
in upper or lower first and second primary molars 
and, no signs or symptoms for pulpal involvement 
clinically and radiographically.

Patient Exclusion criteria (14,15):

Patients with poor oral hygiene, abnormal 
occlusion, history of allergy towards resin material, 
patients having crowns in molars opposing the 
carious molars needed to be restored and, parental 
Refusal to sign the informed consent.
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Case recording and informed consent: 

Personal data, medical and dental histories 
were recorded, and clinical dental examination 
was executed and recorded. Parents or legally 
responsible persons received detailed information 
about the purpose and the clinical procedures of the 
study. Each child was informed about procedure of 
caries removal, type of restoration and follow up 
at (1 week after restoration, 1 month, 3 months, 6 
months, 9 months and 12 months).

The participants’ parents/guardians were asked 
to sign a written informed consent, permitting 
the participation of their children before getting 
started. All data belonging to the patients were kept 
confidential.

Teeth selection (16): 

1.	 Bilateral Primary molars with restorable class 
I carious lesion confirmed by visual and tactile 
examination.

2.	 Primary molars with no proximal carious 
lesions (confirmed by bitewing x-ray).

Teeth grouping:  Teeth were divided into two 
groups according to the restorative materials.

Equia-forte Group (group I): 24 primary molar 
teeth with class I cavities were filled with glass 

ionomer (Fuji-equia forte fil) followed by coating 
with Equia forte coat ( GC Co, Tokyo, Japan) in the 
right side to all patients.

Riva Lc Group  (group II): 24 primary molar 
teeth with class I cavities were filled with Resin 
Reinforced Glass Ionomer Riva light cure (SDI, 
Australia) in the left side to all patients.

Clinical procedures:

Preoperative digital photographs & Bitewings 
X-rays were taken, Topical Gel was applied 
on injection site and left for 2 minutes before 
administrating of local anesthesia. The isolation 
of the cavities was performed with Rubber Dam 
(figure. 1), If not possible cotton Rolls and high-
speed evacuation were used. To remove caries, hand 
instruments (Nordent excavator), high speed round 
burs no (14&16) were used. Cavity was prepared 
according to caries extension, elimination of any 
sharp angles, cavity preparation was limited to just 
removal of carious lesions and no special retention 
aid was required. All the cavities were prepared using 
round diamond stones held in high-speed contra 
angled hand piece with water cooling system. All 
internal line angles were slightly rounded (figure.1). 
Deep caries - if present - was removed with nordent 
excavator. Removal of caries was evaluated by 
tactile examination using sharp probe.

Fig. (1) Photomicrograph showing: (a) Isolation using rubber dam, (b) After 
cavity preparation. 
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All materials were applied according to 
manufacturer instructions as follow figure (2).

a) EQUIA Forte Fil Glass Ionomer:

Cavity conditioner was applied for 10 seconds 
to the cavity then the cavity was rinsed with water 
spray and dried with air and avoiding over drying. 
The capsule of EQUIA Forte Fil Glass ionomer was 
activated using the capsule activator for 2 seconds 
and mixed using an amalgamator for 10 seconds. 
The mixture was inserted into the cavity using 
Aplicap Applier device within 10 seconds after 
mixing. The capsule was immediately placed in the 
Aplicap Applier, the trigger is clicked until paste is 
seen through the nozzle & the material is packed 
as one increment in the cavity. A layer of G-Coat 
(GC) was applied with a disposable brush on the 
restoration surface and cured using a light-curing 
device for 20 seconds. 

After setting time which was 2.5 minutes from 
the start of mixing, finishing was done under 
water spray using superfine diamond burs and 
the occlusion was checked to prevent premature 
contacts. Another layer of G-Coat (GC) was applied 
and cured using light curing device for 20 seconds.

b) RIVA LC:  

The cavity was rinsed with water spray and dried 
with air and avoid air drying to make the cavity 
slightly wet to help in setting of GI. The capsule was 
activated using the capsule activator for 2 seconds 
and immediately mixed in the amalgamator for 10 
seconds. The capsule was immediately placed in the 
Aplicap Applier, the trigger is clicked until paste is 
seen through the nozzle. The Riva LC is extruded in 
increments of no more than 2mm into cavity, each 
increment is light cured for 20 seconds. Final finish-
ing under water spray was done after light curing.

Fig. (2) Steps for placement of restorative material: a) Etching using 37% phosphoric acid.
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All the clinical work was done by the same 
operator and each case was checked by one of 
his supervisors to make sure that there were no 
defects in the restoration placement. Patients were 
instructed not to take any beverages or eat for at 
least one hour after the restoration.

b) Rinsing and drying of the cavity (avoiding 
over drying).c)application of filling material d) 
Curing using Ivoclar light curing unit for 20 sec. e) 
Finishing of restoration. f) Postoperative. 

Evaluations and Recall Periods:

All restorations were evaluated according 
to modified USPHS criteria  (Table. 1) for each 
category, different items allow to score the 
restoration as follows: A (Alpha)- restoration 

Table (1) Showing modified USPHS criteria:

Category Rating Criteria

-Marginal Discoloration

-Marginal integrity

-Surface texture

-Wear

-Recurrent caries
-Postoperative sensitivity

Alfa (A)
Bravo (B)
Charlie (C)
Alfa (A)
Bravo (B)
Charlie (C)
Delta (D)
Alfa (A)
Bravo (B)
Charlie (C)
Alfa (A)
Bravo (B)
Charlie (C)
Alfa (A)
Charlie(C)
Alfa (A)
Bravo (B)
Charlie (C)

No discoloration
Superficial staining (without axial penetration)
Deep staining (with axial penetration)
Closely adapted, no visible crevice
Visible crevice, explorer will penetrate
Crevice in which dentin is exposed
Restoration is mobile , fractured  or missing
As smooth as the surrounding enamel
Rougher than surrounding enamel
Very rough
Continuous
Discontinuous, no dentin exposed
Discontinuous, dentin exposed
None
Present
No postoperative sensitivity
postoperative sensitivity
postoperative sensitivity with treatment need

Core:  - Alfa: ideal clinical situation
- Bravo: clinically acceptable
- Charlie: clinically unacceptable situation
- Delta : Restoration requiring immediate replacement

which is clinically ideal, B (Bravo)- restoration 
showing minor deviations from the ideal but 
nevertheless acceptable (except for retention and 
secondary caries), C (Charlie)- restoration which 
should be replaced for preventive reasons to avoid 
the likelihood of future damage and D (Delta)- 
restoration requiring immediate replacement, 
patients were recalled after one week to check 
if there was any pain or discomfort and follow 
up was after one week, one month, three months, 
six months, 9 months and 12 months.  Methods 
of assessment: marginal discoloration, marginal 
integrity, surface texture, wear, recurrent caries, 
post-operative sensitivity.

The clinician used mirrors and probes and 
intraoral digital photographs at one week, one, 
three, six, nine & twelve months.
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Statistical analysis

All statistical analysis was performed using the 
computer program SPSS software for window ver-
sion 22.0 (statistical package for social science, 
Armonk, NY: IBM Corp). All statistical analysis 
was performed using the computer program SPSS 
software for window version 22.0 (statistical pack-
age for social science, Armonk, NY: IBM Corp). 
Descriptive statistics were calculated in the form 
of mean± standard deviation (SD) and range (Max-
Min). T independent test was used to compare be-
tween the two groups for each variable under study. 
Chi-square test was used to evaluate qualitative 
data between the categories.

RESULTS

This study was conducted on 24 children (10 
boys and 14 girls) age from 4 to 6 years old with 
mean age (5 years old), each child had bilateral 
class I carious primary molars.  These children had 
a total of 48 primary molars with bilateral simple 
class I caries divided into two groups, 24 primary 
molars were restored with Fuji equia forte followed 
by surface coating with (Equia forte coat) in the 
right side and the other 24 primary molars were 
restored with Riva LC in the left side (split mouth 
technique). 48 restorations were evaluated using 
modified USPHS criteria at one week (baseline), 
one month, 3 months, six months, 9 months and 
one year. The recall rate was 100% at all evaluation 
periods and all criterion at baseline showed 100% 
alpha rating (Figure 3&4).

1)  Marginal discoloration:

The data for marginal discoloration were shown 
in Table (2), after (one week) & (1,3,6) months 
postoperative, all molars restored with Equia 
showed (Alfa) score. Also, in Riva LC treated group 
the molars had (Alfa) score at the same evaluation 
periods. After (9,12) months only one molar restored 
with Equia showed (Bravo) score. Also, in Riva LC 
treated group one molar had (Bravo) score at the 
same evaluation periods.

When comparing marginal discoloration there 
was no statistically significant difference between 
Equia and Riva lc restorations at all evaluation pe-
riods (one week) & (1,3,6,9,12) months using Chi 
square P<0.05.

2) Marginal Integrity:

The data for marginal integrity were shown 
in (Table 3), after (one week) & (1,3,6) months 
postoperative the molars restored with Equia 
showed (Alfa) score. Also, in Riva LC treated group 
the molars had (Alfa) score at the same evaluation 
periods.

After (9,12) months all the molars restored 
with Equia and Riva LC showed (Bravo) score. 
When comparing marginal integrity there was no 
statistically significant difference between Equia 
and Riva lc restorations at all evaluation periods 
(one week) & (1,3,6,9,12) months using Chi square 
P < 0.05. 
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Table (2) Results for marginal discoloration of  Equia forte and Riva LC restorations at all evaluation periods:

Marginal discoloration
    1W 1M 3M 6M 9M 12M Χ2 P values

Fuji 
equia

Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

23.0
(95.8%)

23.0
(95.8%)

0.9059 0.9999ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

1.0
(4.2%)

1.0
(4.2%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Riva LC Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

23.0
(95.8%)

23.0
(95.8%)

0.9059 0.9999ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

1.0
(4.2%)

1.0
(4.2%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

P values 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns

Significant differences at p value <0.05*

Table (3) Results for marginal integrity of Equia forte and Riva LC restorations at all evaluation periods:

Marginal integrity

1 W 1M 3M 6M 9M 12M Χ2 P 
values

Fuji
equia

Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

0.0
(0.0%)

0.0
(0.0%)

0.02 0.99 ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

24
(100.0%)

24
(100.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Riva
LC

Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

0.0
(0.0%)

0.0
(0.0%)

0.02 0.99 ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

24 
(100.0%)

24 
(100.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

P value 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns

Significant differences at p value <0.05*
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3) Surface texture:  

The data for surface texture were shown in  
(Table. 4), after (one week) & (1, 3,6) months post-
operative the molars restored with Equia showed 
(Alfa) score. Also, in Riva LC treated group the mo-
lars had (Alfa) score at the same evaluation periods.

After (9,12) months all the molars restored 
with Equia showed (Bravo) score, also After 
(9,12) months all the molars restored with Riva 
LC showed (Bravo) score. When comparing 
surface texture there was no statistically significant 
difference between Equia and Riva lc restorations 
at all evaluation periods (one week) & (1,3,6,9,12) 
months using Chi square P < 0.05.

4) Wear:

The data for wear were shown in (Table. 5), after 
(one week) & (1,3,6) months postoperative the mo-
lars restored with Equia showed (Alfa) score. Also, 
in Riva LC treated group the molars had (Alfa) 
score at the same evaluation periods. After (9,12) 

Table (4) Results for surface texture of Equia forte and Riva LC restorations at all evaluation periods: 

Surface texture  
    1 W 1M 3M 6M 9M 12M Χ2 P values
Fuji Equia Alfa 24

(100.0%)
24

(100.0%)
24

(100.0%)
24

(100.0%)
0.0

(0.0%)
0.0

(0.0%)
0.02 0.99 ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

24
(100.0%)

24
(100.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Riva LC Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

0.0
(0.0%)

0.0
(0.0%)

0.02 0.99 ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

24 
(100.0%)

24 
(100.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

P value 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns

Significant differences at p value <0.05* 

months all the molars restored with Equia showed 
(Bravo) score, also After (9,12) months all the mo-
lars restored with Riva LC showed (Bravo) score.

When comparing wear there was no statistically 
significant difference between Equia and Riva lc 
restorations at all evaluation periods (one week) &   
(1, 3, 6, 9, 12) months using Chi square  P < 0.05.

5) Recurrent caries:

The data for recurrent caries were shown in 
(Table. 6). All the molars were evaluated clinically, 
the molars restored with Equia showed score (Alfa) 
at all evaluation periods, also all molars restored 
with Riva LC showed score (Alfa) at all evaluation 
periods (one week) & (1, 3, 6, 9, 12) months.

When comparing recurrent caries there was 
no statistically significant difference between 
Equia forte with coat and Riva lc restorations at 
all evaluation periods (one week) & (1,3,6,9,12) 
months using Chi square P < 0.05.
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Table (5) Results for wear of Equia forte and Riva LC restorations at all evaluation periods: 

Wear  
    1 W 1M 3M 6M 9M 12M Χ2 P values
Fuji Equia Alfa 24

(100.0%)
24

(100.0%)
24

(100.0%)
24

(100.0%)
0.0

(0.0%)
0.0

(0.0%)
0.02 0.99 ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

24
(100.0%)

24
(100.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Riva LC Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

0.0
(0.0%)

0.0
(0.0%)

0.02 0.99 ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

24 
(100.0%)

24 
(100.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

P value 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns

Significant differences at p value <0.05*

Table (6) Results for recurrent caries of Equia forte and Riva LC restorations at all evaluation periods:

Recurrent caries  

    1 W 1M 3M 6M 9M 12M Χ2 P values

Fuji equia Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

0.02 0.99 ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Riva LC Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

24 
(100.0%)

24 
(100.0%)

0.02 0.99ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

P value 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns

Significant differences at p value <0.05*
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6) Postoperative sensitivity:

The data for postoperative sensitivity were 
shown in (Table. 7). All the molars restored with 
Equia showed score (Alfa) at all evaluation periods, 
also all molars restored with Riva LC showed score 

Table (7) Results for postoperative sensitivity of Equia forte and Riva LC restorations at all evaluation periods.

Postoperative sensitivity  
    1 W 1M 3M 6M 9M 12M Χ2 P values
Fuji equia Alfa 24

(100.0%)
24

(100.0%)
24

(100.0%)
24

(100.0%)
24

(100.0%)
24

(100.0%)
0.02 0.99 ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Riva LC Alfa 24
(100.0%)

24
(100.0%)

24
(100.0%)

24
(100.0%)

24 
(100.0%)

24 
(100.0%)

0.02 0.99ns

Bravo 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Charlei 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

Delta 0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

0.0
(0.0%)

P value 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns 1.00ns

Significant differences at p value <0.05*

(Alfa) at all evaluation periods (one week) & (1, 3, 
6, 9, 12) months. When comparing Postoperative 
sensitivity there was no statistically significant 
difference between Equia forte with coat and Riva 
lc restorations at all evaluation periods (one week) 
& (1, 3, 6, 9, 12) months using Chi square P < 0.05.

Fig. (3) Showing Fuji Equia Forte through evaluation period: a- Pre-operative. d- six month post-operative. b- one month post-
operative. e- nine month post-operative.c- three month post-operative. f- twelve month post-operative.
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DISCUSSION

GHGIC was introduced by the manufacturers 
as a permanent restoration material for cavities in 
both primary and permanent teeth. Along with this, 
little information exists on the success performance 
of GHGIC and RMGI on the primary teeth of 
preschool children (17). For this reason, the clinical 
performance of GHGIC and RMGI as restorations 
for class I cavities in primary molars was needed to 
be evaluated in this study for one year.

EQUIA system was used with a highly dispersed 
nano-filled resin coating that has been introduced 

to increase the resistance of the glass ionomer 
restoration and enhance marginal sealing and the 
restoration esthetics. Several in vitro tests showed 
that this coating had a beneficial impact on fracture 
strength and the early wear on GIC (17-19). 

The application of coating agent (Equia forte coat) 
to the surface of equia forte restorations may have 
contributed significantly to the increased resistance 
of the material to mechanical forces and wear (20). 
The current study also used Riva LC (RMGIC) in 
the current study, RMGI were developed to improve 
the mechanical properties of GIC. These materials 

Fig. (4) Showing Riva lc restoration through evaluation period: a- Pre-operative. d- six month post-operative. b- one month post-
operative. e- nine month post-operative. c- three month post-operative. f- twelve month post-operative.     
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had a better fracture toughness and wear resistance 
compared to GIC as well as a higher moisture 
resistance and longer working time (9). On the other 
hand, Wiegand et al. (21) stated that the RMGIC 
restoratives also had a continuous fluoride release 
and thus a potential cariostatic effect, although 
the long-term fluoride release might be somewhat 
reduced compared to GIC.

Our study included children between the ages of 
4 and 6 years with frequently seen occlusal caries 
of their primary teeth in agreement with Shalan 
et al. (11) who found that high prevalence of dental 
caries, among preschool children, and results for 
12 months were presented.

Apparently good health patients were chosen in 
this study to avoid drug consumption which may 
affect our restorations on the long term, this comes 
in agreement with Paul et al. (12) who found that the 
restorative materials (glass ionomers and composite 
restorations) and primary enamel subjected to acidic 
medicines showed surface roughness changes.

Co-opertaive Patients included were chosen 
following Frankel scale with score 3 or 4 by 
diagnosing each child before any dental treatment to 
assess his or her frankel scale behavior for perfection 
of dental procedures (13). The selection of patients is 
known to influence the relative risk for secondary 
caries in clinical evaluations. It was stated that the 
exclusion of participants with bad oral hygiene 
and inclusion of low caries risk patients relatively 
decreases the caries frequency (14). Therefore, in the 
present study, to standardize the study protocol, the 
patients with bad oral hygiene were excluded.

Patients with abnormal occlusion or having 
crowns in opposing molars were excluded from our 
study because this may affect our restoration, this 
comes in agreement with Choi et al. (15) who found 
that Leucite glass-ceramic and lithium disilicate 

glass-ceramic cause more primary tooth wear than 
stainless steel or zirconia. 

In the present research we used rubber dam for 
isolation. The isolation of the area is important in 
the successful application of restorative materials, 
and the best way to do this is to use a rubber dam 
(22). This agrees with Kutuk et al. (23) who concluded 
that if HVGICs are exposed early to saliva, it affects 
the setting process, degrades the structure and 
results in hydrolysis of the cement matrix. Moisture 
contamination facilitates the wear of the restoration, 
and dehydration causes fractures and discoloration 
on the surface of the restoration.

Moreover, Wang et al. (24) stated that using 
rubber dam had a lower risk of failure at two years in 
children undergoing proximal atraumatic restorative 
treatment in primary molars. On the other hand, 
Daudt et al. (25) found that no significant differences 
between the types of isolation or adhesive strategy 
on the clinical performance of restorations of 
noncervical carious lesions (NCCLs). In our 
study Conditioning of dentin was done using 37% 
phosphoric acid for 10 sec to increase bond strength 
of restorations and help remove the smear layer, this 
comes in agreement with Gateva et al (26) .

The success of restorative materials applied to 
primary teeth can be compared in many ways. The 
most employed is the USPSH criteria (27,28). ADA 
guidelines rely on the USPHS categories as the 
primary information about clinical performance (28). 
In this study, despite the use of modified USPHS 
criteria the results may be questionable because 
ours was a 12-month study of primary molar teeth, 
and our patients were very young. We used modified 
USPHS criteria as have many studies to evaluate 
the clinical performance of restorations, but others 
suggest FDI criteria Marquillier et al. (29) would 
give more detailed information for a 12-month 
study.
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The result of the current study revealed that 
there was non-significant difference in marginal 
discoloration between EQUIA forte Fil and Riva 
Lc. For ideal restoration, it should have no visual 
evidence of marginal discoloration different from 
the color of the restorative material and from the 
color of the adjacent tooth structure. however, it 
was observed in a few restorations. After one year, 
only one restoration of EQUIA forte Fil and one 
restoration of Riva lc showed marginal discoloration. 
The staining appeared to be superficial discoloration. 
This may be due to food consumption or related to 
pigment absorption from dietary habits (30).

This also may be due to surface fracture of 
excess material, voids entrapped during restoration 
placement, wear of the restoration or marginal gap 
formation. The inadequate sealing of restoration 
allows leakage of bacteria and their products. The 
penetration of micro-organisms into the dentin and 
pulp produces pathological changes and pulpal 
irritation (31) as well as staining in the margins of the 
restoration and recurrent caries.

According to our clinical study, EQUIA forte Fil 
and Riva Lc showed good marginal integrity after 
one year. the coefficient of thermal expansion of 
glass ionomer cement is almost like that of the tooth 
(32). These properties may be responsible for EQUIA 
forte Fil and Riva Lc GI showing good marginal 
seal. 

In our clinical study regarding the surface 
texture, both materials showed Bravo Rating after 
one year follow up which means that the surface 
of the restoration is rougher than the surrounded 
enamel, but the restoration is still functioning well. 
Rough surface texture of the restorations may be 
affected by acids of low pH (33) or finishing and 
polishing procedures. The surface roughness of 
restorative materials is often used to determine the 
wear of a material. Increased roughness might be a 

causative factor to microbial colonization increases 
the risk of oral diseases. Besides, increase in surface 
roughness might indicate material deterioration (34). 

On the other hand, the study performed by 
Gurgan et al. (35) found that no significant change 
was found for the surface texture of glass hybrid 
glass ionomer or composite restorations after 
four years of clinical performance. Another study 
evaluated the EquiaFil system for two years and 
reported 88.8% success in class I restorations and 
a perceptible roughness in 11.5% of the restorations 
with very few marginal disintegrations (36).

In this clinical study Concerning the surface 
wear, all the restorations scored bravo score 
after one year which means that the restoration 
is discontinuous, but no dentin is exposed. it is 
maintained by the ability of the restoration to resist 
the wear promoted during the masticatory process, 
abrasive food, and tooth-brushing. The chemical 
composition, type, and amount of filler can alter the 
wear on restorations (37).

This disagrees with Davidson CL et al. (38) 
who stated that the resin modified glass ionomers 
wear more probably represents less cohesion filler 
particles in the matrix polymer polyalkenoate and is 
even lower than conventional matrix. On the other 
hand Hussainy et al. (39) found that the reduced filler 
content increases better polish ability but reduces 
the overall wear resistance if the tooth preparation 
is narrow enough, occlusal contact wear for the 
restoration is reduced while if the tooth preparation 
is wide and involved in mastication, then the 
restoration will be susceptible to wear. 

In our clinical study concerning secondary 
caries, it was the most common reason for the 
replacement of restorations. After one year, no 
secondary caries was found in any restoration. The 
alpha scores for secondary caries could be due to the 
good oral hygiene status of the patients and fluoride 



228

Mansour, et al.

release. This comes in agreement with Gurgan 
et al. (35)  who found that no secondary caries was 
observed on any of the GI or CR restorations in their 
randomized controlled 10 years follow up of a glass 
ionomer restorative material in class I and class II 
cavities.

Regarding postoperative sensitivity, none of 
the restorations of Equia forte nor Riva LC showed 
any postoperative pain at all the evaluation periods. 
According to our research, both Equia Forte and 
Riva LC restorations in class I in primary molars 
was clinically successful.

Our results comes in agreement with  Friedl et 
al. (40) who concluded that EQUIA can be used as a 
permanent restoration material for any sized Class I. 
Also agrees  with El-Bialy et al. (41) who concluded 
that GHGI is a successful alternative for other 
restorative materials indicated for stress-bearing 
areas in class I cavities especially in patients with 
high caries risk.

Our research results come in agreement with 
Croll TP et al.  & Daou et al. (42,43) who found that 
the resin-modified glass ionomer cement functioned 
well as a Class I restorative material in primary 
teeth. Nouri et al. (44) discussed the composition, 
properties, types and recent developments of 
glass ionomer restorative materials focusing on 
their use in restoring primary molars and found 
that modifications including resin modified glass 
ionomers proved to be successful for restoring 
primary molars.

CONCLUSION

Both Equia Forte and Riva LC restorations 
showed successful performance in class I cavities in 
primary molars after 1 year according to modified 
USPHS criteria. Both Equia Forte and Riva LC 
restorations could be used as variable options for 
restoring class I cavities in primary molars.
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