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[Abstract] Objective This study aims to compare the incidence of dentinal microcracks produced by ProTaper
Universal (PTU) and ProTaper Gold (PTG) file systems during root canal procedures in different curved canals using a
dyeing technique. Methods Sixty extracted human molars were divided into 3 groups of 20 samples each in terms of
root curvature (mild bending group, 10 °-19 °; moderate bending group, 20 °-29 °; severe bending group, 30 °-39 °).
Ten samples of each group were then randomly allocated to the PTU and PTG file systems. After preparation, all roots
were stained using a dyeing method and sectioned at the most curved plane and 2 mm below and above the most curved
plane with a low-speed saw under cold water. A stereomicroscope was used to inspect dentinal microcracks at 60 X mag-
nification, and differences between these three instrument groups were analyzed using the chi-square test. Results
The PTG file system induced significantly fewer dentinal microcracks for total, incomplete and complete cracks (P <

0.05), and the effect was more obvious with increasing canal curvature. Conclusion ~ With the limitations of this in vi-
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tro study, it can be concluded that ProTaper Gold can result in fewer dentinal microcracks than ProTaper Universal.

[Key words] dentinal cracks; root canal procedure;
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Table 1  Characteristics of curved root canals n=10,x+s

Orifice-foramen
Group Curvature (°) Radius (mm

distance (mm)
Mild bending PTU  16.80+1.48 11.45+2.09 12.10+ 1.52
PTG 17.80+1.79 11.34 +3.42 10.60 + 1.34

P 0.364 0.956 0.136
Moderate bending PTU ~ 26.11 £ 1.27 8.14 £ 2.31 10.78 + 1.64
PTG 2433 +245 6.16+245 989+ 1.85

P 0.071 0.085 0.297
Severe bending ~ PTU  36.14 £3.39 6.00 = 1.57 10.64 + 1.35
PTG 36.00 +4.23 498 +1.08 10.17 + 1.29

P 0.930 0.193 0.530

PTU: ProTaper Universal; PTG : ProTaper Gold
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Figure 1  Schematic diagram of the transection of the

samples
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Figure 2 Classification of root canal dentin microcracks
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Table 2 Comparison of total root canal dentin cracks after curved root canal preparation between PTU and PTG groups  n =20, n(%)

Bending group

Section lane Group Ve P
Mild bending Moderate bending Serve bending
2 mm below most curved plane PTU 2(10) 1(5) 3(15)
3.793 0.114
PTG 0(0) 1(5) 0(0)
Most curved plane PTU 6(30) 3(15) 3(15)
0.960 0.463
PTG 4(20) 2(10) 2(10)
2 mm above most curved plane PTU 0(0) 7(35) 5(25)
3.358 0.114
PTG 4(20) 0(0) 1(5)
Total PTU 8(13.3) 11(18.3) 11(18.3)
6.628 0.015
PTG 8(13.3) 3(5) 3(5)
x 0.000 5.175 5.175
P 1.000 0.043 0.043

PTU: ProTaper Universal ; PTG : ProTaper Gold
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Table 3 Comparison of the number of incomplete root canal dentin fractures after curved root canal preparation between PTU and

PTG groups n=20, n(%)
Bending
Section plane Group e g x P
Mild bending Moderate bending Serve bending
2 mm below most curved plane PTU 2(10) 1(5) 3(15)
3.793 0.114
PTG 0(0) 1(5) 0(0)
Most curved plane PTU 6(30) 3(15) 3(15)
1.563 0.317
PTG 4(20) 1(5) 2(10)
2 mm above most curved plane PTU 0(0) 7(35) 5(25)
3.358 0.114
PTG 4(20) 0(0) 1(5)
Total PTU 8(13.3) 11(18.3) 11(18.3)
7.633 0.009
PTG 8(13.3) 2(3.3) 3(5)
x 0.000 6.988 5.175
P 1.000 0.016 0.043

PTU: ProTaper Universal; PTG : ProTaper Gold
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Table 4  Comparison of the number of complete root canal dentin fractures after curved root canal preparation between PTU and

PTG groups n=20,n(%)
Bendi
Section plane Group crcine eroup X P
Mild bending Moderate bending Serve bending

2 mm below most curved plane PTU 0(0) 0(0) 0(0)

PTG 0(0) 0(0) 0(0)

Most curved plane PTU 0(0) 0(0) 3(15)
1.034 0.619

PTG 0(0) 1(5) 0(0)

2 mm above most curved plane PTU 0(0) 2(10) 3(15)
5.217 0.057

PTG 0(0) 0(0) 0(0)

Total PTU 0(0) 2(3.3) 6(10)
5.584 0.037

PTG 0(0) 1(1.7) 0(0)

Ve - 0.342 6.316

P - 1.000 0.027

PTU: ProTaper Universal ; PTG : ProTaper Gold
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