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Fig. 4  (A, B) Bone model and cylindrical reverse buttress thread implant. (C, D) Bone model and tapered buttress thread implant.

Fig. 5  (A, B) Bone model and tapered V-thread implant. (C, D) Bone model and tapered reverse buttress thread implant.

Fig. 3  (A, B) Bone model and cylindrical buttress thread implant. (C, D) Bone model and cylindrical V-thread implant.
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buttress thread and for cylindrical body were observed to be 
75.51 Mpa for Buttress thread (►Table 3, ►Fig. 6).

The maximum Von Mises Stress values with axial force 
on bone when implants of tapered and cylindrical body with 
different thread designs inserted in bone were observed to be 
3.41 Mpa for cortical bone in cylindrical body with buttress 
thread and 0.79 Mpa for cancellous bone in cylindrical body 
with buttress thread. The maximum Von Mises Stress values 
with buccolingual force on bone when implants of tapered and 
cylindrical body with different thread designs inserted in bone 
were observed to be 13.52 Mpa for cortical bone in cylindrical 
body in Buttress thread and 2.25 Mpa for cancellous bone in 
cylindrical body with Buttress thread (►Table 4, ►Fig. 7).

The maximum Von Mises Stress values with axial force 
on implant with tapered body with Reverse buttress 
thread were observed to be 15.20 Mpa for cervical level, 
11.01 Mpa for middle level and 3.65 Mpa for apical level. 
The maximum Von Mises Stress values with buccolin-
gual force on implant with cylindrical body with Buttress 
thread were observed to be 37.79 Mpa for cervical level, 
21.04 Mpa for middle level and 8.46 Mpa for apical level 
(►Table 5, ►Fig. 8).

Discussion
Threads are designed to maximize initial contact, enhance 
surface area, and facilitate dissipation of stresses at the 
bone implant interface. Thread shapes in dental implant 
design include V-shape, Buttress and Reverse buttress. In 
conventional engineering applications, the V thread design 
is called a “fixture” and is primarily used for fixating met-
als parts together, not load transfer. Krupp6 has design 
reverse buttress thread initially to control pull out load. 
Buttress and reverse buttress thread design help to trans-
fer single stress areas into disconnected areas near thread 
tip. This leads to discontinuity and stress shielding effect.

Stress shielding effect is increasing nonlinear stress on 
implant surface as more stresses in valley between thread 
pitch as compare with those at the tip of the thread.

Table 1   Material properties of the structures and materials 
of interest

Materials Young’s modulus (MPa) Poisson’s ratio

Titanium 110,000 0.30

Cortical bone 13,700 0.30

Cancellous bone 1370 0.30

Table 2   Material properties of implant MIS (Make It Simple) 
Implants Technologies Limited (Global), Germany

Mechanical properties SI units

Tensile strength 1035 MPA

Yield strength 905 MPA

Elastic modulus 102 GPA

Poisson’s ratio 0.34

Elongation 22%

Implant length 11.5 mm

Implant diameter 3.75 mm

Table 3   Comparison of maximum Von Mises stress on 
tapered and cylindrical implant body with different thread 
designs under axial load (100N) and buccolingual load (50N)

Implant 
thread 
design

Axial load (100N) Buccolingual load 
(50N)

Buttress 
thread

12.86 17.28 40.48 75.51

V-thread 15.65 12.78 15.65 37.27

Reverse 
buttress 
thread

19.40 10.43 48.37 33.93

Tapered Cylindrical Tapered Cylindrical

Table 4   Comparison of maximum Von Mises stress on cortical and cancellous bone when tapered and cylindrical implant body 
with different thread designs inserted in bone under axial load (100N) and buccolingual load (50N)

Implant thread design Axial load (100N)

Cortical Cancellous Cortical Cancellous

Buttress Thread 2.89 0.54 3.41 0.79

V-Thread 3.071 0.66 3.13 0.62

Reverse Buttress 2.44 0.49 2.67 0.53

Implant thread design Tapered Cylindrical

Buccolingual load (50N)

Cortical Cancellous Cortical Cancellous

Buttress Thread 7.718 1.91 13.52 2.25

V-Thread 3.28 0.66 10.8 1.54

Reverse Buttress 10.13 2.33 9.072 1.29

Tapered Cylindrical

for Reverse Buttress thread and for cylindrical body were 
observed to be 17.28 Mpa for Buttress thread. The maximum 
Von Mises Stress values with buccolingual force on implants 
with tapered body were observed to be 48.37 Mpa for Reverse 








