©
2018 2022

Evaluation of Primary Stability of Cylindrical and Tapered Implants in Different
Bone Types by Measuring Implant Displacement

Sugiura, Tsutomu

3,500,000

The purpose of this study was to investigate the effects of implant design
and bone density at the implant-placement site on primary stability for immediately loaded implants.
Four different polyurethane bone models consisted of low-density or low- to medium-density
cancellous bone with or without a cortical bone layer. A total of 120 cylindrical and tapered
implants were placed into bone blocks (n = 15 in each group) and the ITV was measured. A lateral
load of 15 N was applied to the top of the abutment and implant displacement was recorded. Implant
stability depended mainly on the bone type whereas implant design had a limited influence on primary
stability. The use of tapered implants may be advantageous for improving primary stability in
patients with low-density cancellous bone only when crestal cortical bone exists. The same ITV of
cylindrical and tapered implants did not necessarily represent similar primary stability in the bone
type.
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Table 1. Differences between cylindrical and tapered implants in msertion torque value and implant displacement

Insertion torque value (N cm) Displacement (jum)
Cancellous bone density Cylndrical Tapered P Cylindrical Tapered P
/cortical bone thickness
low/0 mm 4.3+0.9 4.6+0.7 0.382 372.6£52.9 345.1£38.7 0.233
low/1mm 10.2£2.8 13.4+5.9 0.307 183.3+29.1 120.7£22.9 <0.01
low to medumy/0 mm 33.7+8.7 34.6£5.2 0.701 74.4+9.4 76.5£12.4 0.529
low to mednmy1 mm 34.6+4.8 45.8+10.7 <0.01 64.1+6.3 58.1£9.3 0.025
Values are presented as meantstandard deviation.
Table 2. Effects of cancellous bone density and cortical bone thickness on insertion torque
Cylindrical implant Tapered implant
Cancellous bone density (g/em’) Cancellous bone density (g/em’)
Cortical bone thickness (mm) 0.16 0.32 P LML Cortical bone thickness (mm) 0.16 0.32 P LML
0 43 33.7 <0.01 7.84 0 4.6 34.6 <0.01 7.52
1 10.2 346 <0.01 3.39 1 134 45.8 <0.01 342
P <0.01 0.561 P <0.01 <0.01
Teor 1/Tcor 0 2.37 1.03 Tcor 1/Tcor 0 291 1.32

L. Low density cancellous bone: LM, Low- to medium-density cancellous bone:

Teor 0. cortical bone thickness of 0 mm: Teor 1. cortical bone thickness of 1 mm.



Table 3. Effects of cancellous bone density and cortical bone thickness on displacement

Cylindrical implant Tapered implant
Cancellous bone density (g/cm’) Cancellous bone density (2/cm’)

Cortical bone thickness (mm) 0.16 0.32 P LAM Cortical bone thickness (mm) 0.16 0.32 P L/LM
0 372.6 744 <0.01 5.01 0 345.1 76.5 <0.01 451
1 183.3 64.1 <0.01 2.86 1 120.7 58.1 <0.01 208

P <0.01 <0.01 P <0.01 <0.01
Teor 0/Tcor 1 2.03 1.16 Tcor 0/Tcor 1 2.86 1.32
L. Low density cancellous bone; LM. Low- to medium-density cancellous bone;

Teor 0, cortical bone thickness of 0 mm, Teor 1, cortical bone thickness of 1 mm.
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