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Mineral trioxide aggregate have been used for many years as a pulp therapy material. The most widely used
product, Proroot white MTA® has a major drawback that it causes tooth discoloration.

This study assessed discoloration of crown when various MTA-based materials were placed in the coronal as-
pect of the root canal.

Seventy-five single-rooted, unrestored premolar teeth were selected. The teeth were randomly assigned to four
experimental groups, each of Biodentine®, Proroot wMTA®, Endocem®, RetroMTA® and one negative control
groups. Color measurements were utilized by the Commission International de I Eclairage' s L*a*b* system with
spectrophotometer. The color was assessed eight times : initial, 1 day, 1 week, 2 weeks, 4 weeks, 8 weeks, 12
weeks, and 16 weeks after the placement. Statistical analysis was performed using the 2-way repeated analysis
of variance and Bonferroni s method with p < 0.05.

Proroot wMTA® induced significant decreases in L* values during experiment period. Tooth samples from the
Endocem® group presented indistinct grayish color changes. The Biodentine® and RetroMTA® showed color sta-
bility.

Consequently, while Proroot wMTA® and Endocem® that contain bismuth oxide as a radiopacifier showed
tooth discoloration, displayed no sign of discoloration Biodentine® and RetroMTA® that contain zirconium oxide

as a radiopacifier.

oxide, Radiopacifier
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Table 1. Materials Used in this Study
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Proroot wMTA®(Dentsply, Tulsa, OK, USA), Biodentine®
(Septodont, Saint Maur des Fosses, France), Endocem®
(MARUCHI, Wonju, Korea), RetroMTA®(BioMTA,
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Table 1] YeR} 9l

Group Materials

Manufacturer

Ingredients

I Proroot WMTA®

I Biodentine®

11

Endocem®

v RetroMTA®

Dentsply, Tulsa, OK, USA

Septodont, Saint Maur des Fosses, France

MARUCHI, Wonju, Korea

BioMTA, Seoul, Korea

Portland cement 75%
Calcium sulfate dehydrate 5%
Bismuth oxide 20%
Tricalcium silicate > 70%,
Dicalcium silicate < 15%
Calcium carbonate > 10%
Zirconium oxide 5%

Iron oxide < 1%

Calcium oxide 46.7%

Silicon dioxide 12.8%
Aluminum oxide 5.4%

MgO, Fe,0; 3-5%

Bismuth dioxide 11%
Calcium carbonate 60-80%
Silicon dioxide 5-15%
Aluminium oxide 5-10%
Calcium zirconia complex 20-30%
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Table 2. AL* values of the experimental groups at the different measurement points

Mean (SD)
0 day 1 day 1 week 2 weeks 4 weeks 8 weeks 12 weeks 16 weeks
(T0) (TO-T1) (TO-T2) (TO-T3) (TO-T4) (TO-TS) (TO-T6) (TO-T7)
Control 7417+ 0.184 0.49 0.46 0.89 -0.41 -0.19 -0.12
(1.37) (0.65) (0.94) (0.98) (1.85) (1.43) (1.01) (0.84)
Proroot wWMTA® 75.11% 0.05 0.71» 1.36"¢ 1.89+P 2.54¢0¢ 3.2% 4.03
(1.87) (0.46) (0.52) (0.53) (0.48) 0.6) (0.57) 0.67)
Biodentine® 73.66* 0.484 0.66 041 -0.12* -0.14 0.24 -0.11
(2.01) 0.8) (0.98) ©.7) 0.93) (0.86) (1.12) (1.06)
Endocem® T4.7 2.54% 2.9 2.15" 2.62" 2.3 2.38" 2.61"
(1.38) 0.77) 0.9) (0.75) (0.76) (0.75) (1.02) (0.89)
RetroMTA® 74.65* 0.314 0.51 -0.25% 0.19 -0.68* -0.384 -0.04
(2.15) (0.82) (1.1 (0.86) 0.72) (0.69) 0.77) ©.7)

Two way repeated ANOVA (p <0.05).

Different lowercase superscript letters indicate statistically significant differences between groups (p < 0.05). Different upper case superscript letters indicate

statistically significant differences between time points (p < 0.05).

——&— Control
— — — O — — — Proroot wMTA®

AlL-value

--------- Ay-eeemeee Endocem®

Biodentine® —F RetroMTA®

1day lweek 2weeks

4weeks

Bweeks 12weeks 16weeks

Time

Fig. 1. Change in the AL* values during 16 weeks.
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Table 3. AE values of the control and experimental groups at the different measurement points

Mean (SD)
1 day 1 week 2 weeks 4 weeks 8 weeks 12 weeks 16 weeks
(TO-T1) (TO-T2) (TO-T3) (TO-T4) (TO-TS) (TO-T6) (TO-T7)
Control 0.79 0.98 1.16™® 1.67" 141+ 1.18=¢ 0.86"
045 0.67) (0.48) (1.55) (0.86) (1.08) 0.5)
Proroot wWMTA® 0.87 1.144® 1.57%¢ 2.05%P 2.71°0F 3.34% 4.11F
(0.53 0.61) (0.37) (0.38) 0.6) (0.64) (0.64)
Biodentine® 0.98 .14 0.95* 1.22+ 1.06 117+ 1.08
0.42 (0.76) (0.45) (0.76) 0.51) (0.56) 0.8)
Endocem® 2,67 3.12® 2.31e¢ 2.75%¢ 2.28%¢ 2.54v8¢ 2.68%¢
0.78 0.93) (0.66) (0.75) (0.82) (1.04) (0.86)
RetroMTA® 112 1.31# 1.02 0.99 1.23 1.08 1.02
0.52 0.51) (0.38) (0.51) (0.66) (0.54) (0.25)

Two way repeated ANOVA (p <0.05)
Different lowercase superscript letters indicate statistically significant differences between groups (p < 0.05). Different upper case superscript letters indicate
statistically significant differences between time points (p < 0.05).
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Fig. 2. Changes in AE values in groups of teeth retrofilled with 1 of 4 MTA-based materials and a control group during 16 weeks are shown. Proroot
WMTA® displayed a steady increase in AE over the remainder of the experimental period. After 8 weeks, the Proroot wWMTA® group showed a higher AE
value than the Endocem® group. After 16 weeks, the AE value was higher than 3.7 in Proroot WMTA group. The control with no filling, Biodentine®, and
RetroMTA® groups did not induce color change at any time interval.
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