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[Abstract] Objective To study the clinical efficacy of biological ceramics (iRoot BP Plus ) and mineral trioxide ag-
gregate (MTA) in direct pulp capping of mature permanent teeth, to provide referrence for clinical application. Methods
Seventy-four patients with pulp exposure due to deep caries or reversible pulpitis in 75 mature permanent teeth were se-
lected and were randomly divided into two groups. iRoot BP Plus were used as pulp capping agents in the treatment
group and MTA were used as pulp capping agents in the control group respectively. The clinical efficacy and imaging
analysis were performed at 1, 3, 6 and 12 months after operation. Treatment success rate of the two groups were calculat-
ed, and the influence of various factors including gender, age, tooth position, cavity, number and size of pulp exposure
on the efficacy of direct pulp capping were analyzed. Results Sixty patients with 61 mature permanent teeth were se-
lected. Twelve mouths after treatment, 61 teeth of 60 patents were completely investigated (iRoot group: 31 teeth
30 patients; MTA group: 30 teeth 30 patients). The success rates of the 2 groups were 90.3% (iRoot BP Plus) and
90.0% (MTA), respectively. There was no statistical difference between 2 groups (P > 0.05). Statistical analysis also

showed that gender, age, tooth position, cavity, number and size of pulp exposure had no significant difference between
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the two groups (P> 0.05). Conclusion Both iRoot BP Plus and MTA are effective in direct pulp capping of mature

permanent teeth with carious pulp exposure, while the operation of iRoot is simple and convenient.

[Key words] deep caries; mature permanent teeth; pulp exposure; iroot BP plus; mineral trioxide aggregate;

vital pulp therapy; direct pulp capping; clinical efficacy
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Table 1 ~ Comparison of baseline data of mature permanent
teeth with pulp exposed between two groups  (n = 61)
ITtems iRoot MTA ty P
Gender 0.274  0.600
Male 14 11
Female 16 19
Agelyear 30.7 +10.6 31.6 £8.3 -0.375  0.709

Size of pulp exposure/mm 0.40 £ 0.33 045+0.36 -0.532 0.597

Number of pulp exposure - 0.671
=1 29 27
>1 2 3

Cavity - 0.379
Class | 6 3
Class Il 21 25
Class Il 4 2

Tooth position - 0.569
Anterior teeth 4 2
Premolar teeth 13 11
Molar teeth 14 17

MTA: mineral trioxide aggregate
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Table 2 Clinical effect of 1, 3, 6, 12 months after direct pulp capping of pulp exposed permanent teeth in 2 groups n
iRoot MTA
Time point X p
Success Failure Success rate (%) Success Failure Success rate (%)
1 month 29 2 93.5 29 1 96.7 <0.001 1.000
3 months 28 3 90.3 28 2 93.3 <0.001 1.000
6 months 28 3 90.3 27 3 90.0 <0.001 1.000
12 months 28 3 90.3 27 3 90.0 <0.001 1.000
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a: preoperative radiograph. b: preoperative photography. c: pulpal exposure after removal of infected tissue. d: hemostasis with sodium hypochlo-

rite. e: the exposed area was capped with iRoot BP Plus. f: injection of Kerr Dyad Flow to cover the iRoot BP Plus. g: resin composite build-up. h:

12 months after treatment. i: 12 months after treatment, x-ray radiograph showed normal trabeculation of bone around the tooth with normal peri-

odontal ligament space around both roots.

Figure 1  Direct pulp capping in tooth 46 with iRoot BP Plus

1 {#i[{] iRoot BP Plus {7

46 H A

a: preoperative photography. b: preoperative radiograph. c: pulpal exposure after removal of infected tissue. d: hemostasis with sodium

hypochlorite. e: the exposed area was capped with MTA. f: injection of Kerr Dyad Flow to cover the MTA and resin composite build-

up. g: postoperative radiograph immediately. h: 12 months after treatment. i: 12 months after treatment, x-ray radiograph showed nor-

mal trabeculation of bone around the tooth with normal periodontal ligament space around both roots. MTA: mineral trioxide aggregate

Figure 2 Direct pulp capping in tooth 25 with MTA
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Table 3 Effect of gender, age, tooth position, cavity, number

and size of pulp exposure on direct pulp capping

in the two groups n (%)
Variable Overall ~ Success  Failure ba P
Agefyear 0.119 0672
<30 29 (48.3) 27(93.1) 2(6.9)
=30 31(51.7) 27(87.1) 4(12.9)
Gender 0 0.686
Male 25 (41.7) 2288.0) 3(12.0)
Female 35(58.3) 32(91.4) 3(8.6)
Tooth type 1.044 0.836
Anterior teeth 6(9.8)  6(100.0) 0(0.0)
Premolar teeth 24 (39.3) 22091.7) 28.3)
Molar teeth 31 (50.8) 27 (87.1) 4(12.9)
Cavity 2.170 0.778
Class | 9 (14.8) 9 (100.0) 0 (0.0)
Class Il 46 (75.4) 40 (87.0) 6 (13.0)
Class Il 6(9.8)  6(100.0) 0(0.0)
Number of pulp exposure 2497 0.071
=1 56 (91.8) 52(92.9) 4(7.1)
>1 5(82)  3(60.0) 2(40.0)
Size of pulp exposure/mm 0.065 1.000
<1 54 (88.5) 48(88.9) 6(11.1)
>=1&<=2 7(11.5  7(100.0) 0(0.0)
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