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Introduction
Today, the issue of optimal restorative prosthetics on 

dental implants is of paramount importance in a number 
of clinically challenging cases and goes beyond alternative 
treatment for complete and partial adentia on both the upper 
and lower jaw. Understanding the biomechanical behaviour 
at the implant-abutment interface is essential, because an 
optimal implant-abutment interface mimics the biophysical 
behaviour of natural teeth and ensures the long-term func-
tion of the prosthetic restoration [3]. The optimal method 
for evaluating the implant-abutment junction is the static 
method for determining the strength limit [4‒6]. The limit 
is determined by a single loading of the dental implant in the 
implant-abutment area [7‒11].

The aim of the study was to assess the implant-abutment 
deformation of demountable and non-demountable abutment 
structures of 4x10 cylindrical and cone-shaped dental implants, 
with determination of their static strength limit.

Materials and research methods
Implementation of the implant-abutment unit strength 

limit by the level of the beginning of deformation was carried 

out in accordance with the protocol of strength tests of dental 
implants according to GOST R ISO 14801–2012 «Dentistry. 
Implants. Fatigue tests for intraosseous dental implants». [1, 2].

Demountable and non-demountable abutment structures 
with Lico-M and Lico-M DG 4x10 dental implants were chosen 
as objects of study for static tests of the implant-abutment unit 
(Fig. 1). The abutment was fixed with a torque wrench at 25 
N*cm, taking into consideration the pre-tightening of the screw.

The static strength was assessed under single loading 
without consideration of load asymmetry. The abutment 
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SUMMARY
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Fig. 1: Demountable and non-demountable abutment design:
A) cylindrical abutments, B) conical abutments
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and implant were fixed in the holder with a photopolymer-
izable composite to match the axis of force application 
(Fig. 2). The load was applied by means of a flat loading 
device to a hemispherical element secured to the abutment 
with a screw.

The static strength of the implant-abutment connection 
was determined using the Gotech-AI7000S testing machine 
(Fig. 3).

Results
The results were determined based on the initial structural 

displacement under static loading in order to determine the 
limits of the implant-abutment assembly (Table 1).

Based on the static strength analysis of the implant-abutment 
connection, the static strength results of the non- demountable 
constructions were optimal, as the average strength values 
were 997 N compared to the demountable ones, 668 N (Fig. 4).

In a comparative assessment of the dependence of im-
plant-abutment margins on the shape of the dental implant, 
a correlation was established between non-displaced structures 
fixed on cone and cylindrical implants, with a mean value 
of  643 N for cone and 692 N for cylindrical implants (Fig. 5).

The values for the demountable abutment designs were 
similarly compared. For cone abutments, these values averaged 
932.7N, and for cylindrical abutments, 1062.7N, reflecting 
the dependence of the limit values of the implant-abutment 
assembly on the shape of the dental implant.

Conclusions
In determining the implant-abutment connection limits 

among demountable and non-demountable abutment designs, 
it was found that the optimally high values were characteristic 
of  the non-demountable designs. At the same time, the depen-
dence of the implant-abutment strength on the shape of the dental 
implant was found to be lower for cone-shaped dental implants, 
both for demountable and non- demountable designs.

Fig. 2: Holder with fixed implant.

Fig. 3: GT-AI7000-S test machine.

Table 1
Static test results of the implant-abutment connection.

No. n/a d, mm Sample No. F max, N Place of 
destruction

1. 4,0 1 698 screw

2 4.0 2 696 screw

3 4.0 3 642 screw

4 4,0 4 631 screw

5 4,0 5 657 screw

6 4.0 6 682 screw

7 4.0 7 858 Abutment

8 4,0 8 962 Abutment

9 4.0 9 1150 Abutment

10 4.0 10 1042 Abutment

11 4,0 11 978 Abutment

12 4,0 12 996 Abutment

Fig. 4. Static test schedule for specimens with demountable abutment design

Fig. 5. Static test schedule for specimens with non-disassembled abut-
ment design
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