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Fig. 2. Diagram of FEA before and after running
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Table 1. Classification of experimental models according to thickness of cortical  bone, density ¢
trabecular bone and bicortical anchorage
Group 1 2 3
Thickness of cortical bone(T) 0.5mn 1.5mm 2.5mm
Density of trabecular bone(D) 0.85 gfcr 1.10 gfer 125 gler
Bicortical bone(B) apical anchorage 1.0mm
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Fig. 4. Graph of inserion torque in standard
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Fig. 5. Moment & axial force of T.D; model.
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Fig. 9. Diagram of area
model.
Area 1: from upper border to 0.5 mm
Area 2: from 0.5 mm to 1.5 mm
Area 3: from 1.5 mm to 2.5 mm
Area 4: from 2.5 mm to 7.0 mm
Area 5t from 7.0 mm to 12.0 mm
{lower cortical bone 1.0 mm)

1-5 of bone of FEM

@ 993 g2 d5-AAM 1 m7kA
@ P4 G493 el A 45 m7A
© G495 G4 A A 12m71A(H D545 1
mie B 2EAA AUFS A9
2) 99 =9 g
o8 F BEHE IR o] o F
g A 2 gAe] f3 g4 A7 =L Ak
ot Al e 9tH(Table II).

U7 A A5 G913 294 Ti(96.80
N + 26.60 N), T»(200.00 N + 33.20 N), T5(211.50
N +47.00 N)= X F9 F77} F7 L4559
13} 204 FHo] F7stgon, JA3dgA=
$ 3] T)(14.30 N)o| T1(6.00 N)o} T5(6.87 N)H.T}
7t} (Fig. 10,11).

Az FA7) 1S5 mi dAg A

=OO-|>-'4
lo =z m

045 N=2 c} Hoﬂﬁ 22 2713

3:0(

5 %F AWE 19 v

AANZ2 ¥ T,D,B 9 T.D,BeE W
2o f}g}% 242,65 N3} 242.96 NoO 2 H| %=
A3} JA59M = Aol S 1Ytk G9d1
o] 4] 185.70 NI} 202.40 NO 2 T,D:Bo7} .01},
oJol50)A] 14.50 N3} 142 N= T.D:B,7} #Ath
(Fig. 34,35). %5 A4 29 Afde 1384 &
R A R L B 7 Rl = il%_ =9 A7t
oA Wtk g 82 ukgit)

Table II. Sum of axial force in each area at peak time itz N)
TiD; T:D; TsD: T.Dy T:D; T:D:By T2D:Bq
Area 1 96.80 200.00 211.50 199.70 200.00 185.70 202.40
Area 2 26.60 33.20 47.00 30.00 37.70 36.10 31.39
Area 3 14.30 6.00 6.87 330 4.26 375 4.56
Area 4 1150 1.80 1.68 023 2.34 2.60 3.19
Area 5 150 220 2.62 027 351 14.50 142

CH SHA| Bl BT |5 et stslA| 25 235, 2009

117



Fig. 10. Picture of FEA with the condition of
cortical bone.
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Fig. 11. Axial  force of the same ftrabecular
density  but  different  thickness 0°
cortical bone.
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Fig. 12. Picture of difference of FEA between the mono and bicortical anchorage.
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Original Aricle

Effect of Bone Quality on Insertion Torque during Implant Placement;
Finite Eelement Analysis

Jeong, Jae Doug, D.D.S. M.S.D., In-Ho Cho, D.D.S,, M.S.D., Ph.D.,
Department of Prosthodontics, College of Dentistry, Dankook University

The aim of the study was to assess the influence of insertion torque of bone quality and to compare axial force, moment
and von Mises stress using finite element analysis of plastoelastic property for bone stress and strain by dividing bone
quality to its thickness of cortical bone, density of trabecular bone and existence of lower cortical bone when implant
inserted to mandibular premolar region. The Branemark MKIII. RP implant and cylindrical bone finite model were designed
as cortical bone at upper border and trabecular bone below the cortical bone. 7 models were made according to thickness
of cortical bone, density of trabecular bone and bicortical anchorage and von Mises stress, axial force and moment were
compared by running time. Dividing the insertion time, it seemed 300msec that inferior border of implant flange impinged
the upper border of bone, 550msec that implant flange placed in middle of upper border and 800msec that superior border
of implant flange was at the same level as bone surface. The maximum axial force peak was at about 500msec, and
maximum moment peak was at about 800msec. The correlation of von Mises stress distribution was seen at both peak
level. The following findings were appeared by the study which compared the axial force by its each area. The axial force
was measured highest when Branemark MKIII implant flange inserts the cortical bone. And maximal moment was measured
highest after axial force suddenly decreased when the flange impinged at upper border and the concentration of von Mises
stress distribution was at the same site. When implant was placed, the axial force and moment was measured high as the
cortical bone got thicker and the force concentrated at the cortical bone site. The influence of density in trabecular bone
to axial force was less when cortical bone was 1.5 mn thick but it might be more affected when the thickness was 0.5
mm . The total axial force with bicortical anchorage, was similar when upper border thickness was the same. But at the
lower border the axial force of bicortical model was higher than that of monocortical model.

Within the limitation of this FEA study, the insertion torque was most affected by the thickness of cortical bone when
it was placed the Branemark MKIII implant in premolar region of mandible.

Key words: Implant, Insertion torque, moment, axial force, finite element analysis
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