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ABSTRACT Objective: To investigate the clinical efficacy of three materials, mineral trioxide agglomerate (MTA), iRoot BP Plus
(iRooT), and calcium hydroxide (Ca(OH),), in the live pulpotomy of young permanent teeth. Methods: Sixty patients (60 affected teeth)
requiring vivipectomy of young permanent teeth were randomly divided into three groups according to the materials used: the MTA
group, the iRooT group and the Ca(OH), group, with 20 patients (20 affected teeth) in each group. The success rate of the procedure, the
incidence of dentin bridge formation and tooth discoloration, root canal wall thickness, tooth function and aesthetics, and serum matrix
metalloproteinase-3 (MMP-3) and interleukin-8 (IL-8) levels were compared between the three groups at 3 and 6 months after surgery.
Results: (1) The clinical treatment success rate was different among the three groups at 6 months postoperatively only (P<0.05); (2) The
postoperative dentin bridge formation rate was lower in the Ca(OH), group than in the other two groups (P<0.05), while the incidence of
tooth discoloration was lower in the MTA group (P<0.05) and higher than in the iRooT group (P<0.05). (3) The root canal wall thickness
increased in all three groups after treatment compared with that before treatment, and the increase in root canal wall thickness in the Ca
(OH), group was lower than that in the MTA and iRooT groups after treatment (P<0.05). (4) The dental comfort function, fixed function
and masticatory function scores were significantly lower in the Ca(OH), group than in the MTA and iRooT groups at 6 months postopera-
tively (P<0.05), while the dental esthetics scores were lower in the iRooT group (P<0.05) and higher than in the MTA group (P<0.05). (5)
Serum MMP-3 and IL-8 were lower in all three groups 6 months after surgery than before surgery (P<0.05), and the serum MMP-3 and
IL-8 levels were higher in the MTA group than in the iRooT group (P<0.05) and lower in the CaOH group (P<0.05). Conclusion: Both
iRoot BP Plus and MTA materials have high long-term success rates for vivisection of young permanent teeth, but the MTA material has
a high rate of long-term tooth discoloration and thus affects the aesthetics of the teeth.
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Table 1 Comparison of clinical efficacy of three types of materials after permanent tooth pulpotomy [n( % )]
3 months post-treat 6 months post-treat
Groups
n Success Fail n Success Fail

MTA group 20 20 (100.00) 0(0.00) 20 20 (100.00) 0(0.00)
iRooT group 20 19 (95.00) 1(5.00) 19 18 (94.74) 1(5.26)
Ca(OH), group 20 18 (90.00) 2(10.00) 18 14 (77.78) ** 4(22.22)

IS 2.105 6.050

P 0.349 0.039

Note: Compared with MTA group, *P<0.05; Compared with iRooT group, “P<0.05.
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Table 2 Comparison of the incidence of dentin bridge formation and tooth discoloration among three groups [n( % )]

3 months post-treat

6 months post-treat

Groups Dentin bridge . . Dentin bridge ) )
n . Tooth discoloration n ) Tooth discoloration
formation formation
MTA group 20 14 (70.00) 6 (30.00) 20 20 (100.00) 10 (50.00)
iRooT group 20 16 (80.00) 1 (5.00)* 20 19 (95.00) 1 (5.00)*
Ca(OH ), group 20 10 (50.00)** 2 (10.00)* 20 15 (75.00)** 4 (22.22)*
* 4.200 5.490 7.718 11.200
P 0.122 0.044 0.020 0.004

Note: Compared with MTA group, *P<0.05; Compared with iRooT group, *P<0.05.
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Table 3 Comparison of root canal wall thickness before and after treatment in three groups (vt s)

Groups n Pre-treat Post-treat
MTA group 20 1.95+ 0.32 2.50+ 0.31%
iRooT group 20 1.96+ 0.21 248+ 0.34%

Ca(OH), group 20 1.98% 0.35 2.15+ 0.29*
F 0.628 7.934
P 0.912 0.015

Note: Compared with MTA group, *P<0.05; Compared with iRooT group, “P<0.05; Compared with pre-treat, “P<0.05.
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Table 4 Tooth function and aesthetics of three groups of patients after treatment (vt s)

Groups n Comfort Regular Chew Beautiful
MTA group 20 8.79% 1.19 8.06+ 1.22 8.52+ 1.09 6.61+ 1.08
iRooT group 20 8.97+ 1.32 8.12+ 1.06 8.69+ 1.25 8.92+ 1.14*

Ca(OH ), group 20 7.27% 1.05% 7.34% 0.98** 6.82+ 0.86* 7.42+ 1.03*
F 8.923 9.721 9.258 13.461
P <0.001 <0.001 <0.001 <0.001

Note: Compared with MTA group, *P<0.05; Compared with iRooT group, “P<0.05.
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Table 5 Comparison of serum inflammatory factor levels before and after treatment among three groups(xt s)
MMP-3 (ng/mL) IL-8 (ng/mL)
Groups n
Pre-treat Post-treat Pre-treat Post-treat
MTA group 20 6.15% 0.45 3.42+ 0.12% 25.32+ 342 7.26% 2.15%
iRooT group 20 6.28+ 0.42 3.05% 0.18*« 24.05% 4.11 5.32+ 1.94%«
Ca(OH ), group 20 6.19+ 0.51 3.69+ 0.35%% 2521+ 3.23 11.45+ 2.03**%
F 0.635 9.627 0.824 13.325
P 0.912 <0.001 0.834 <0.001

Note: Compared with control group, *P<0.05.
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