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ABSTRACT:

Purpose: Retention is one of the most important factors for clinical success for any
prosthesis. The most common technical complications of cement —retained implant
supported fixed restorations are loss of retention. Surface modification of abutment and
crown may increase the retentive strength of cemented crowns. Purpose of the present
study was to compare the effect of implant abutment surface modifications on the
retention of cement retained restoration.

Materials and Method: Forty solid titanium implant abutments (Top Implants) were
divided into 4 groups. Ten abutments without surface modification (Group I) as supplied
by the manufacturer, ten abutments with circumferential grooves (Group II) , ten
abutments modified with an etchant (Group Ill) and ten abutments air-abraded with 50
microns aluminium oxide (Group IV)were used. Ni-Cr copings were fabricated for each
abutment and luting cement (zinc phosphate cement) was used for cementing the copings.
Using a Universal Testing Machine, tensile bond strength was recorded in Newton.

Results: Mean tensile bond strength of Group I, I, 1l and IV were found to be
300.97,491.41,339.80 and 317.05 Newton respectively. The values were statistically
different from each other (p<0.001).

Conclusion: Abutments with circumferential retentive grooves showed the highest
retention followed by abutments etched with an etchant, sandblasted abutments and then
by abutments with no modifications.

Clinical Implications: Retention of the restoration depends on several factors like taper,
surface area and height, surface finish and roughness as well as the luting agent used.
Incorporation of circumferential retentive grooves, particle abrasion or acid etching can
increase retention which is valuable especially in short clinical crown situations.

dental practice today.*1?? Retention is one of the most
important factor for clinical success for any prosthesis.

A fixed prosthesis offers benefits from both a function
and esthetics point of view and may be regarded as
quite similar to a patient’s own natural dentition when
compared to removable treatment options. Dental
implants are an effective and popular option for
replacing missing teeth and form an important part of
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Single crowns and bridge prostheses supported on
implants are routinely used in dentistry. They can be
cement-retained or screw-retained. Screw-retained
restorations are associated with more complications
than cement-retained restorations. Cement-retained
restorations offer several advantages, including the
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elimination of unesthetic screw holes and greater
resistance to porcelain fracture. According to literature,
the most common technical complications of cement-
retained implant supported fixed restorations is loss of
retention, particularly when temporary cements and
short abutments are used.'® Several factors like taper,
surface area and height, surface roughness influence the
amount of retention in cement-retained
restorations.®18 Camps TN et al , postulated that the
retentive strength of restoration cemented with different
cements could be influenced by the roughness and
surface modifications of implant abutment in
comparison to the uniform non-modified dental
abutment surface.?* Different implant abutment surface
modifications namely air-borne particle abrasion,
circumferential retentive grooves, acid etching have
been advocated to enhance the retention of cement-
retained implant-supported cast restorations. There are
lot of studies about bond strength between crown and
implant abutment luted with different luting agents.®2°
But there are limited studies that evaluate the effect of
surface treatment of abutments on the retention of
cement-retained prosthesis. Therefore, the purpose of
this study is to provide data on the retentive strength of
prosthesis on the modified implant abutment surfaces.

Materials and Methods

Forty clear auto-polymerizing acrylic blocks of
approximately 20x20x20mm were fabricated using a
custom-made silicone mold. The implant analog was
adjusted in the mold with the help of dental surveyor so
that it was in the center of one of the surfaces as well as
right angle to that surface. (Fig: 1) Forty solid implant
abutments (Top implants) of 4mm height were used and
their surfaces were modified. Out of forty, ten abutment
surfaces were modified with circumferential horizontal
retentive groove of 0.8mm width and 0.4mm depth
using round carbide bur approximately 1mm from the
cervical margin, the surfaces of another ten abutments
were modified with an etchant (Kroll’s reagent) for 30
seconds and another ten abutments were air-abraded in
a sandblaster machine (UNIDENT) with 50 micron
aluminium oxide particles and remaining ten abutment
surfaces were not modified. These forty acrylic blocks
having the implant abutments were divided into 4
groups of 10 abutments each. Group | abutments did not
have any surface modification. In Group Il the abutment
surfaces were modified with circumferential retentive
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grooves. In Group |11, abutments were modified with an
etchant and in Group 1V the abutments were air-abraded
in a sandblaster machine. These implant abutments
were fixed on the implant analog (already fixed in the
acrylic block) by tightening the screw with the ratchet.
Wax-up of the abutments was done to fabricate metal
copings. Forty Ni-Cr copings were fabricated (10 in
each group) with an attached loop on top of it to provide
a flat surface to receive the load. Corresponding
grooves were made on the internal surface of the metal
copings of the abutments of Group Il in a way that the
grooves on abutment and coping face each other. All
the copings of each group were luted on the respective
abutments with zinc phosphate cement. (Fig/Table: 2)
All the acrylic blocks with the luted copings on the
abutments were placed in distilled water for 24 hours at
room temperature for ageing. The tensile bond strength
of the copings with the abutments were then tested
using Lloyd’s Universal Testing Machine.(Fig/Table:3)
The copings were pulled from the abutment with a
500kg load cell at a crosshead speed of 5mm/min, until
the coping dislodged from the abutment. The dislodging
force representing the tensile bond strength was
recorded in Newton.

Figure 1: Study Samples
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Figure 2: Cement used in the study


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(4), 596-600 | ISSN:2251-6727

Figure 3: Universal Testing Machine

Results

The tensile bond strength as recorded from the
Universal Testing Machine was tabulated and the mean
value obtained (Fig/Table: 4). The values obtained were
analyzed using ONE-WAY analysis. The One-way
ANOVA test indicates the p-value 0.001 which is less
than the set significance level of 0.05. It means the
differences of the retentive values among the groups are
significantly different statistically. The comparison of
the mean force values between Group I, II, Il and 1V
was done using the Post-Hoc Bonferroni test. (Table: 1)

Force
Mean Std. Deviation F-value p-value
Group 11 339.80 58.49 10.058 0.001*
Group IV 317.05 103.26 i g .
Group | 300.97 123.84 Significant Difference
Group Il 491.41 32.39
One-way ANOVA test
Table 2: Comparison of mean tensile bond strength of four test groups (I,11,111,1V)
Mean Difference p-value
Group I Group IV 22.75 0.010*
Group I Group | 38.84 0.003*
Group HI Group Il -151.61 0.001*
Group IV Group | 16.08 0.046*
Group IV Group Il -174.36 0.001*
Group | Group Il -190.45 0.001*
Significant Difference”

Post-Hoc Bonferroni Test

Inter group comparison of mean tensile bond strength of
four test groups (I, 11, 1, 1V) assessed. The dislodging
force was significantly more in Group Il in comparison
to Group Il which was significantly more than Group
IV. The dislodging force of Group II, Il & IV were
significantly more than the Group | (Non modified
surface).

Discussion

Dental implants are restored with two types of
prostheses i.e., cement-retained and screw-retained. The
screw-retained prosthesis was developed in response to
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the need of retrievability of restorations. Lately, the use
of implant—supported cement-retained restorations has
increased, due in part to the ability to optimize occlusal
inter-digitation, enhanced esthetics and provide a
passive fit %724, The factors like abutment configuration
and height of the abutment are determined by the
particular clinical situation and cannot be changed as
per the clinician’s choice. In certain clinical situations,
reduced abutment height due to limited inter-occlusal
space can compromise retention of the cemented
prosthesis. The surface modification of implant
abutments could be done to increase the retention of the
cement-retained implant supported cast restorations.
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The mean value of the tensile strength of Group | (Non
modified) was 300.97N, Group Il (circumferential
retentive grooves) was 491.4N, Group Il (acid etching)
was 339.80N and Group IV (sandblasting) was
317.05N. When comparing the non- modified group
with any of the other groups, the retentive values in all
those groups were found significantly higher
statistically. The study showed that retentive grooves,
acid etching and sandblasting provided the implant
abutment surface a significant increase in retentive
strength. Marked differences in surface modifications
exist among the three different abutment surfaces.
Standard machined abutments are quite smooth but
various surface modifications vary from each other as
well as from unmodified abutments. On the basis of
results obtained acid etching improved the retention of
the copings more than sandblasting and unmodified
abutments. The etching creates a surface with randomly
distributed pits in a micron scale and enlarges the
surface area which was found similar to the findings of
Guizzardi et al.> The study demonstrated that adding
circumferential grooves produces cement lock against
dislodgement forces, thus increases the retention of the
cemented copings in comparison to the other groups.
The bond strength value in Group Il with retentive
grooves was higher than other groups which are similar
to those reported by Maydan Le et al>*. The influence of
surface roughness on cemented casting restoration is
controversial in the literature. On a dentin substrate,
Witwer et al®, found that crowns cemented on a smooth
dentin surface had greater retention, but others showed
that rough surfaces increased retentive strength.®”
Numerous studies have been carried out to test the
effect of abutment surface modification on the retention
of implant restoration. In this study, surface
modification of implant abutment by means of
circumferential grooves was found to be an effective
method of improving the retention of cast crowns which
was similar to the findings of de Campus et al??,
Lewinstein et al® and Sahu et al® whereas air-abrading
standard machined abutments may be an easy, fast and
less expensive clinical alternative to increase casting
retention.

Conclusion

The circumferential retentive grooves group shows the
highest bond strength followed by acid etching
abutments followed by sandblasted abutments and then
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by unmodified abutments. The result showed
circumferential retentive grooves having significant
increase in retention of restoration as compared to no
modification. Circumferential groove creates a local
lock, and this may increase the length of the fracture
line (plane) and have a greater effect on cements with a
high modulus of elasticity such as zinc phosphate
cements.

Limitations

In this study, the results probably cannot be generalized
to different luting agents. Zinc phosphate cement has
been indicated for the permanent cementation of
implant-supported crowns®* because it yields high
retentive strength compared to most luting agents.
Surface topography may have a greater impact on
crown retention when cements with lower mechanical
strengths are used. Therefore, further studies are
warranted to evaluate the effect of sandblasting, acid
etching, and grooving of implant abutments on casting
retention under other experimental conditions (e.g.
different abutment shapes?, other luting agents) as well
as in prospective clinical evaluation, to establish a
predictable clinical protocol.
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