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nscrewing of the prosthetic abutment is one of the

most frequent complications of implant-support-
ed prostheses.! Screws are used to connect different
frameworks. Their resistance depends on friction be-
tween the thread of the screw and the corresponding
female thread inside the implant. This friction, in turn,
depends on tension in the neck of the screw obtained
by tightening (ie, the preload). In implant-supported
prostheses, unscrewing occurs as a consequence of
the forces applied on artificial teeth. The process de-
pends on the screw stability, which is due to the qual-
ity of manufacturing, the method used for tightening,
and the friction between the screw and the female
screw threads. The prosthetic connection (eg, inter-
nal/external hexagon, conic coupling) and the fit pre-
cision are also significant factors.?

In this study, friction was evaluated as an indirect
measurement of implant-abutment stability. Two
tightening sequences were tested. Screw stability
was measured as the force necessary for unscrew-
ing. The null hypothesis tested was that the tightening
sequence does not affect screw retention.
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Purpose: This study investigated the stability of titanium screws in implant-abutment
connections by measuring the force necessary to induce unscrewing. Materials and Methods:
A total of 60 implant-abutment couplings were assigned to two groups (n = 30 each). The
sequence 10-20-32 Ncm was tested in Group 1; the sequence 10-20-32-32-32 Ncm was tested

in Group 2. The force necessary to unscrew each abutment-implant sample was recorded and
statistically analyzed. The significance level was set at P < .05. Results: Significant differences
were found between the two sequences. Group 2 required higher forces than Group 1 to
unscrew. Conclusion: The stability of the implant-abutment joint may be improved by tightening
with the sequence 10-20-32-32-32 Ncm. /nt J Prosthodont 2017,30:30-32. doi: 10.11607/jjp.4817

Materials and Methods

A total of 60 external-hex threaded analogues (ILA20,
Biomet 3i) and 60 abutments (TM40, Biomet 3i) were
coupled using titanium screws (UNIHT, Biomet 3i)
and randomly divided in two groups (n = 30 each)
In Group 1, screws were tightened by a modified im-
plant unit (W&H) at 10, 20, and 32 Ncm (sequencel
10-20-32 Ncm). In Group 2, screws were treated in
the same way, but tightening at 32 Ncm was repeated
three times (sequence: 10-20-32-32-32 Ncm). The
force necessary to unscrew each abutment-implant
coupling was recorded using the same implant de-
vice, and the collected data were statistically analyzed
(Figs 1-4).

The forces able to produce unscrewing were ana-
lyzed first by Box-Cox test to verify normality of data
and then by Bartlett test for homogeneity of variances
(Bartlett k-squared = 2.3792; df = 1; P = .123). As
values were normally distributed and variances were
homogenous, a parametric test (¢ test) was applied
to detect significant differences between the tested
groups. All the analyses were performed using R
2.15.2 software (R Project for Statistical Computing).
The significance level was set at P < .05.

Results

Statistically significant differences were found be-
tween the two screwing sequences. Group 2 required
higher forces to produce unscrewing than did Group
1 (Fig 5). In Group 2, values ranged from 26.0 to
32.0 Ncm, while Group 1 values ranged from 15.0 to
25.0 Ncm (Table 1).
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Fig 1 Change force during tightening. The
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Fig 3 Tightening of a screw in Group 2.
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Fig 4 In this sample from Group 2, all the
preload force was transformed into screw Mo
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Evaluation of Unscrewing Torque Values

Table 1 Unscrewing Torque Results Achieved in the Experimental Groups

Group n Mean SD SE Median Minimum  Maximum Range Skew Kurtosis
1 30 19.6 3.1 0.6 19.0 15.0 25.0 10.0 0.4 —1.08
2 30 29.7 23 0.4 30.0 26.0 32.0 6.0 -0.4 —1.42

Mean, SD, standard error (SE) median, minimum and maximum values, data range, and deviation from the normality (skew and kurtosis) are
expressed in Nem. Group 1: 95% confidence interval (CI) = 18.44-20.76 Ncm; Group 2: 95% Cl = 28.55-30.87 Ncm.
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Fig 5 Box plot showing the statistically significant differences
achieved between the tested groups.

Discussion

The tightening sequence had a significant effect on
the unscrewing forces of implant-abutment joints,
thus the null hypothesis was rejected. The stability
of an implant-abutment coupling may be compro-
mised and missed if the external separating forces
are greater than the clamping force.> Dynamic load
during functional and parafunctional activity, lateral/
transverse misfit, elastic deformations subsequent to
acute trauma, vibrations, and sudden changes in in-
traoral temperature may impair screw resistance.*

The subsidence of a screw-retained prosthesis hap-
pens in two steps: the preload steadily decreases due
to functional loads, then functional loads prevail over
preload and unscrewing occurs. Implant-restoration
position, inclination and overlapping, presence/exten-
sion of a cantilever, occlusal shape, and type of occlu-
sion influence joint-separating forces.?

The maximum manually achievable torque is usu-
ally about 8 to 10 Ncm, thus mechanical (spring action)
or electronic (regulated by the prosthetic unit) dyna-
mometers must be used to ensure the right tightening
force.

Conclusions

In this study, friction produced by preload was eval-
uated as an indirect method for measuring screw
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stability.® Nanotribology theories might explain the
superior results achieved by the sequence 10-20-
32-32-32 Nem.” The repeated tightening at 32 Ncm
presumably induces a plastic deformation of peaks
present on the asperities of the opposing surfaces,
enhancing friction between the screw and the female
threads; however, it is currently impossible to under-
stand whether this improvement is due to plastic de-
formation of asperities or to their abrasion. Though
the torque used is always the same (32 Ncm), it prob-
ably increases also the elastic deformation of the
screw neck, causing an improvement in the coupling
stability. Increasing torque at values > 32 Ncm could
presumably produce the same results, but the aug-
mented plastic deformation of the screw could lead to
screw fracture. Further clinical tests are necessary to
validate these in vitro results.
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