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Table 1. The prescription of screws evaluated (mm)

XA 37H 25, 20074

Measurements
Type Name of Name of E_xternal Iptemal Length of the  Total Pitch Length of
product specimen  diameter diameter spiral part length (P) Taper
(D) (d) 1) L) (I2)
Cylindrical OQAS-T1208  1208C 115 0.8 6.5 80 05 -
OAS-T1507  1507C 145 1 6 7.0 0.7 -
OAS-T1508  1508C 1.45 1 6.5 80 0.7 -
OAS-T1509  1509C 145 1 7 9.0 0.7 -
OAS-T1808  1808C 175 1.2 6.5 8.0 0.75 -
OAS-T2008  2008C 2 1.2 7 8.0 0.8
OAS-T2508  2508C 25 165 7 80 1
Taper OAS-TI506T 1506T 145 1 513 6.0 0.7 151
OAS-T1507T 1507T 1.45 0.95 6 7.0 0.7 1.94
OAS-T1508T 1508T 145 095 6.5 8.0 0.7 194
Cylindrical type Taper type
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Fig 1. Drawing of 1508C and 1508T screws. Dy External
diameter; d, Internal diameter; L, Total length; /;, Length of
the spiral part; I Length of the Taperd part; P, Pitch.
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Table 2. Physical properties of experimental bone block.
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. . Compressive Tensile
Alternative Test Density
Medium (g/cc) Strength Modulus Strength Modulus
(MPa) (MPa) (MPa) (MPa)
cortical bone 1.7 120 7,600 90 12,400
cancellous bone 0.64 32.6 876 19.1 659
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Fig 2. Graph with diagram of torque tester for the 1508C
screw on the 1.5 mm cortical bone.
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Table 3. Maximum Insertion Torque depending on the
length of screws on the 1.5 mm cortical bone

Maximum Insertion Torque

Standard
Mean Deviation
1507C 19.45 0.3775
1508C 20.91 0.7430 = 0008
1509C 23.03 0.7836
1506T 32.55 06139
1507T 35.64 0.8806 p = 0.082
1508T 3727 0.9258

Significance determined by Kruskal-Walis test, * p <
0.05.
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Fig 3. The change in torque depending on the length of
the cylindrical type screw on the 1.5 mm cortical bone.
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Table 4. Maximum Insertion Torque depending on the
external diameter of screws

Maximum Insertion Torque

Mean Stal.ld?rd
Deviation
1208C 16.52 0.3764
1508C 2091 0.7430
1808C 31.25 0.2450 p < 0001
2008C 51.10 0.2771
2508C 80.56 1.1151

Significance determined by Kruskal-Walis test.
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Fig 4. The change in torque depending on the length of
the taper type screw on the 1.5 mm cortical bone.
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Table 5. Multiple regression analysis between insertion torque and shape, length, diameter of screws

Unstandardized Coefficients SCtSZfilacrl(iljte: ¢ b value
B Standard error Beta

Shape 13.302 1.534 0.357 8.673 0.000"

Diameter 529 0.165 1.070 32.062 0.000"

Length 2.176 0.899 0.093 2420 0.018"

" p <005
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Fig 5. The change in torque depending on the external
diameter of the cylindrical type screw on the 1.5 mm
cortical bone.
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Comparison of insertion torque regarding changes
in shape, diameter, and length of orthodontic miniscrews

Seon-A Lim, DDS, MSD, PhD,” Jung-Yul Cha, DDS, MSD,b
Chung-Ju Hwang, DDS, MSD, PhD*

Objective: The purpose of this study was to measure the insertion torque of orthodontic miniscrews
regarding changes in their shape, diameter, and length. Methods: Torque values were measured during
continuous insertion of the miniscrews into solid rigid polyurethane foam, using a torque tester of driving
motor type with a regular speed of 3 rpm. Orthodontic miniscrews (Biomaterials Korea, Seoul, Korea)
of cylindrical type and taper type were used. Results: Increasing the length and diameter of the
miniscrews increased the maximum insertion torque value in both cylindrical and taper type screws.
Insertion torque was increased at the incomplete head of the cylindrical type screw, and at the tapered
part of the taper type screw. The insertion torque value of miniscrews was influenced most by diameter,
then shape and length. As a result, it was shown that the diameter of the screw had the most influence
on insertion torque, and the taper type screw had a higher torque value than the cylindrical type screw.
Conclusion: Therefore, a large diameter or taper type screw are adequate for areas of thin cortical
bone with a large interdental space, and a small diameter or cylindrical type screw are adequate in
the mandibular molar area or the midpalatal area having thick cortical bone. (Korean J Orthod
2007;37(2):89-97)
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