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Abstract

Restorative material that has good and appropriate properties may increase the success rate of partial
caries removal restorations. The objective of this study was to assess and compare success rates of encapsulated
conventional glass-ionomer cement (GIC: Fuiji IX GP® Extra Capsule) and Bulk fill altered resin modified glass-ionomer
cement (RMGIC: Activa™ BioACTIVE-RESTORATIVE™) on partial caries removal to DEJ in primary molars at the 6-month
follow-up. Two hundred and sixteen healthy children aged 5-9 years old with occlusal caries (ICDAS scored 5) on
a primary molar were enrolled in the randomized controlled trial. Children were randomly allocated into one of 2
groups: the control group (GIC) and the experiment group (RMGIC). For all selected teeth, partial soft caries remov-
al at the dentin-enamel junction (0.5 millimeter from DEJ) was performed by a spoon excavator. Cavities were re-
stored with materials according to the assigned studies groups. Clinical evaluation for modified ART codes, second-
ary caries, signs and symptoms, and radiographic examinations were conducted at the 6-month follow-up. The
chi-square test for per-protocol and intention-to-treat analyses was performed. The success rates of restorations in
the control and experiment groups when using the acceptable cutoff level of the modified ART codes (acceptable:
code 0/1) with clinical and radiographic findings were 95.5 % and 87.6 %, respectively. There was no statistically
significant difference in the success rates of restorations between the two groups (p>0.05). However, analysis using
the “good level” of the modified ART codes cutoff (good: code 0) found that the control group had statistically
significantly higher success rate than the experiment group (92.0 %vs.77.3 %) (p<0.01). The main reason for failure
after 6 months was marginal defects. Thus, comparison using the “good level” cutoff showed that the encapsulated

conventional GIC group had a higher success rate compared with bulk fill altered RMGIC in partial caries removal cavities.

Keywords: Partial caries removal, Conventional glass-ionomer cement, Resin modified glass-ionomer cement,

Primary molar, Caries
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Table 1 The evaluation criteria modified from ART criteria of Phantumvanit et al.
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Table 2 Subjects distribution by gender and age, and mean age of subjects in the control and experimental groups

Groups n (%)

Subject characteristics n p-value
Control (GIC) Experiment (RMGIC)

Gender*
Male 112 58 (55.8) 54 (48.2) 0.27
Female 104 46 (44.2) 58 (51.8)

Age (years)*
5-7 85 43 (41.3) 42 (37.5) 0.56
> 7 131 61 (58.7) 70 (62.5)

Total 216 104 (100.0) 112 (100.0)

Age** 216 7.41 + 1.16 7.44 + 1.22 0.61

adfTldAe * Chi-square test (X2) 48 ** Independent sample t-test (p < 0.05)
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Table 3 Subjects distribution by tooth type, clinical lesion depth, and radiographic depth of the lesion from DEJ in the control and

experimental groups

Groups n (%)

Characteristics n p-value
Control (GIC) Experiment (RMGIC)
Teeth 0.73
Maxillary primary second molar 76 35 (33.7) 41 (36.6)
Mandibular primary second molar 89 46 (44.2) 43 (38.4)
Maxillary primary first molar 13 7(6.7) 6(5.4)
Mandibular primary first molar 38 16 (15.4) 22(19.6)
Clinical lesion depth 0.75
Less than 1 mm 155 76 (73.1) 79 (70.5)
1-2mm 50 22 (21.1) 28 (25.0)
More than 2 mm 11 6 (5.8 5(4.5)
Radiographic depth of the lesion from DEJ 0.51
Less than 1 mm 34 19 (18.3) 15(13.4)
1-2mm 169 80 (76.9) 89 (79.5)
More than 2 mm 13 5(4.8) 8(7.1)
Total 216 104 (100.0) 112 (100.0)

adildAe Chi-square test (X2) (p < 0.05)
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Table 4 Restoration evaluation using the criteria modified from the ART criteria of Phantumvanit et al.® according to the two cutoffs

Interpretation | Interpretation I
Groups n (%) 0 0
ART Groups n (%) Groups n (%)
p-value p-value p-value
codes Control Experiment Control Experiment Control  Experiment
(GIO) (RMGIC) (GIO) (RMGIC) (GIO) (RMGIC)
Code 0 81 (92.0) 76 (78.4) 0.06 0.09 81 (92.0) 76 (78.4) 0.01
84 (95.5) 86 (88.7)
Code 1 3(3.4) 10 (10.3)
Code 2 3(3.4) 5(5.2) 7(8.0) 21 (21.6)
4(4.5) 11 (11.3)
Code 4 1(1.1) 6(6.2)
Total 88 (100.0) 97 (100.0) 88 (100.0) 97 (100.0) 88 (100.0) 97 (100.0)

adflEAe Chi-square test (X2) (p < 0.05)
Code 0: Present, good, Code 1: Present, slisht marginal defect, Code 2: Present, marginal defect, Code 4: Not present, restoration has (almost)

completely disappeared.
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Table 5 Success rate of restorations on partial caries removal using different criteria and cutoffs for PP and ITT (assume the best)

analyses
Perprotocol analysis Intention-to-treat
Groups n (%) Groups n (%)
Criteria of success rate p-value
Control Experiment p-value Control Experiment
(GIO) (RMGIC) (GIO) (RMGIC)
Modified ART restoration criteria 84 (95.5) 86 (88.7) 0.09 100 (96.2) 99 (90.0) 0.08
(acceptable restoration) *
Modified ART restoration criteria 81(92.0) 76 (78.4) 0.01 97 (93.3) 89 (80.9) 0.01
(good restoration) *
Clinical examination, signs, and 86 (97.7) 95 (97.9) 0.92 102 (98.1) 108 (98.2) 0.96
symptoms**
Radiographic examination** 86 (100.0) 96 (99.0) 0.35 104 (100.0) 109 (99.1) 0.33
adf7ldAe * Chi-square test (X2) 4z ** Fisher’s exact probability test (p < 0.05)
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Table 6 Success rate of restorations on partial caries removal using the acceptable and good cutoff levels for PP and ITT (assume

the best) analyses

Perprotocol analysis Intention-to-treat
Groups
n Success rate n (%) p-value n Success rate n (%) p-value

< 5 Control (GIC) 88 84 (95.5) 0.06 104 100 (96.2) 0.05
T B
g § Experiment (RMGIC) 97 85 (87.6) 110 98(89.1)
< ® Total 185 169 (91.4) 214 198 (92.5)

5 Control (GIC) 88 81(92.0) <0.01 104 97 (93.3) <0.01
E g Experiment (RMGIC) 97 75 (77.3) 110 88 (80.0)

. Total 185 156 (84.3) 214 185 (86.4)

adAilTRe Chi-square test (X2) (p < 0.05)
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