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Evaluation of Fracture Strength and Screw Loosening of a
New Angled Abutment with Angulated Screw Channel

=)
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{Abstract)

The purpose of this study was to evaluate the fracture strength and removal torque
value (RTV) of a conventional angled abutment and a newly developed angled abutment
(Beauty up abutment) with an angulated screw access hole. Each abutment was divided
into a control group and an experimental group (n = 20, respectively). To measure the
fracture strength, the abutment was connected to the internal hex implant with 30 Ncm
torque, and a load was applied at 30 degree angle with cross-head speed of 1 mm/min
using a universal testing machine according to the ISO 14801:2016 standard. To measure
RTV, each abutment was fastened to the implant with 30 Ncm torque. Retightening was
performed after 10 minutes, and initial RTV was measured with a digital torque gauge.
After retightening, a load of 250 N was applied to the abutment at a 30 degree angle
using a chewing simulator. After a total of 100,000 repeated loads, RTV was measured.
Statistical analysis was performed using Wilcoxon signed rank test and Mann-Whitney U
test (¢ = .05. The fracture strength of the experimental group was statistically
significantly lower than that of the control group (P = .009). There was no significant
difference between initial RTV and post-loading RTV between the experimental group
and the control group (P = .753, P = .527, respectively), and cyclic loading did not
significantly affect RTV in both groups (P = .078).

Keywords : Angled Abutment, Cyclic Loading, Fracture Strength, Removal Torque
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Fig. 1 Schematic drawing of tested abutment
(Left) Control and (Right) Experimental group
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Fig. 2 Sectional view of experimental group
(Beauty up abutment)
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Fig. 3 The set-up for fracture load test following
ISO 14801 (Left) Control and (Right) Experimental
group

Fig. 4 The set-up for cyclic loading with chewing
simulator
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Fig. 5 Mean fracture strength value and standard
deviation (N) for group * Significant at P < .05

Table 1. Mean % standard deviatioin (SD), and maximum and minimum values of fracture strength (N)

Group Mean + SD Maximum Minimum P value
Control 2508.05 + 250.54 2909.27 2225.09 009
Experimental 1287.35 + 259.66 1724.91 1038.54
P value is significant at 5%
Table 2. Initial removal torque value (RTV), post-loading RTV, and RTV Differences
Group Torque (Ncm) | Initial RTV (Ncm) Post—l?lsgi;l;g RIV lefere(rlngml)n RIV P value
Control 30 25.40 + 2.72 22.00 = 1.70 3.40 + 2.90 .078
Experimental 30 2490 + 3.03 23.30 + 2.49 1.60 + 1.78 .078
P® value 753 527

P value is significant at 5%. P* values are from a Wilcoxon signed rank test (Initial RTV vs Post-loading

RTV). P® values are from a Mann-Whitney U test
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Fig. 6 Mean removal torque value and standard
deviation (Ncm) of group before and after
cyclic loading
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