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Three-dimensional Stress Analysis of Implant Systems with Micro Threads
in the Maxillary Bone
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ABSTRACT

A comparative study of stress distributions in the maxillary bone with three different types of abutment was
conducted. Finite element analysis was adopted to determine stress generated in the bone with the different implant
systems with micro threads (Onebody type implant, Internal type implant, and External type implant). It was found that
the types of abutments and the number of micro threads have significant influence on the stress distribution in the
maxillary bone. They were due to the difference in the load transfer mechanism and the size of contact area between
abutment and fixture. Also the maximum effective stress in the maxillary bone was increased with increasing inclination
angle of load. It was concluded that the maximum effective stress in the bone was the lowest by the internal implant
among the maximum effective stresses by other two types of implants and by appropriate number of micro threads, and
that the specific number of micro thread was existed to decrease the maximum effective stress in the maxillary bone due

to different implant systems and loading conditions.
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Fig. 1 Schematic drawings of different abutment types
used in this analysis

Table 1 Properties of materials used in the analysis

Material Youn%;j[ I1)1:1(])dulus Pori:fi(:)n ’s
T‘”Z‘X‘;‘l‘l fﬁ:ﬁ:’)E“ 113,800 0.34
Tita“(i}‘;&‘ng;z;ie v 114,000 0.37
Cortical bone 14,000 0.30
Trabecular bone 1,500 0.30

Cortical bone
Abutment
Trabecular bone
Fixture

Contact area
of abutment

¥ Contactarea
of fixture

(a) Modeling  (b) Meshing  (c) Contact condition

Fig. 2 Schemetic drawings showing osseointegrated
implant system, maxillary bone, and finite
element model with mesh generation
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Fig. 3 Schematic drawing of different numbers of micro
threads
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Fig. 4 Schematic drawing showing applied loading
direction and boundary condition
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Table 2 Maximum effective stresses on maxillary bone
generated by vertical load without micro thread

[MPa]
Oneplant | Inplant Hexplant
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Fig. 5 Maximum effective stresses on maxillary bone
generated by vertical load as function of number
of micro threads
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Fig. 6 Maximum effective stresses on maxillary bone
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Fig. 7 Maximum effective stresses on maxillary bone
generated by 90° inclined load as function of
number of micro threads

Fig. 8 & F33F 0] 714 3§, 9 /H9) &2
vfo] ARAHE NFE Zke AME TUE JEFIAE
7b wiA g stetEe] dHE ARFE FHOE
gdistd HEF AozA, AFLYd e o
SUE U5 getEd Bt SHEXE Y
B a gl

Zkztel JEJEE VIEEH A Aolg
Bol|g o]2|3§ 7|5}8t4 &9 Aoli=, Oneplant
U Hexplant o Z9-A 3, L& FHJFAY
< YEelA o} Oneplant o] -, g} 2
BA7E QAR AFH o] A HFeAG

gAY $HEES} HAY $22 oF 1 Yot

-

222y} Inplant & @] AT A7 23
T E 9ol AYEAE FHEHO o AR
YTl Y= E2
2 & o =g AuFEs
Hexplant 2| 7 §-o H|3] 4

d%e FE
DAY BEEHo)
o, ABFE v Fof

183

A RAE el Bibo] o|RolH AATo| @
B ANl Fasch

(a) Oneplant

(c) Hexplant
Fig. 8 Effective stress distributions with different
abutment shapes [MPa]
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Fig. 9 Effective stress distributions on maxillary bone

due to vertical load of 100 N [MPa]
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Fig. 10 Effective stress distributions on maxillary bone

due to 30° inclined load of 100 N [MPa]
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Fig. 11 Effective stress distributions on maxillary bone
due to 90° inclined load of 100 N [MPa]
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