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ABSTRACT

Aim: The purpose of this in vitro study was to evaluate the effect of two temporary cements
(Resin based cement and Eugenol Free Zinc oxide cement) on the retention of two titanium im-
plant supported crowns made of (Polymer infiltrated hybrid glass ceramic and Yttrium stabilized
tetragonal zirconia).

Materials and methods: 20 dummy implants were inserted in epoxy resin blocks. The twenty
blocks were divided according to the crown material into two groups (n=10): Group I: VITA EN-
AMIC™ crowns, Group II: BurxZir™ zirconia crowns. Each group were further sub-divided into
two sub-groups (n=5), according to the temporary cement material used (Sub-group A: crowns ce-
mented with DentoTemp™ cement, Sub group B: crowns cemented with Tempbond NE™ cement).
The crowns were fabricated with CAD-CAM technology. Each crown had two wings on the mesial
and distal surfaces to aid in retention analysis. The crowns were cemented to the titanium abutments
and then retention was measured using uni-axial tensile force test.

Results: DentoTemp™ cement showed a higher retentive values with both crown materials.
The retentive values of the DentoTemp™ temporary cement was significantly higher than those of
the Tempbond NE™ cement when used with BruxZir™ Zirconia crowns.

Conclusions: Resin based temporary cement showed significantly higher retention results
than non-eugenol temporary cement while the difference in crown material showed no significant

difference.

KEYWORDS: Implants, Retention, Temporary cement, Zirconia, Hybrid ceramics.

INTRODUCTION today. Their use often represents a better alternative

Dental implants are an effective and popular OVer traditional options of tooth replacement.

Option for replacing the Single missing tooth and The selection of the method of crown retention

form an important part of mainstream dental practice  presents the clinician with a treatment planning
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challenge that involves recognition of the drivers of
the desired treatment outcome. Among other factors,
aspects of retrievability versus aesthetics have
largely been considered in deciding whether crowns
should be screw-retained or cement-retained.!

Zirconia is one of the most commonly used
all ceramic materials due to its high strength,
fracture toughness, biocompatibility, and excellent
esthetics, especially with the introduction of the
new translucent CAD-CAM zirconia blanks, and
with the introduction of the new polymer infiltrated
hybrid glass ceramics as CAD-CAM blocks for
fabricating implant supported restorations, many
studies have been done to test its properties in vivo
and in vitro because of their excellent esthetics,
sufficient strength, high resilience and good shock
absorbing capacity.

The option to cement crowns to implant
abutments may be elected, or contrastingly forced
upon the clinician due to implant positioning. The
choice of cement must subsequently be considered.
The majority of cements used in implant dentistry
at present have been designed for use with crowns
luted to natural teeth. '

In implant dentistry, careful consideration of
the choice of cement should include reference to
the abutment and crown specifications, opposing
surface characteristics, desired retention and
individual properties of the preferred cement.
Different types of cements provide different levels

of crown retention.?

The degree of retrievability of the implant-
supported cement-retained prosthesis is inversely
proportional to the retention strength of the cement
used. At the same time, regardless of the cement
type, provisional/temporary or permanent, and of
the number and characteristics of the abutments,
several mechanical and biological factors may
affect the retentiveness of the cement in a given
restoration.’
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Urethane-based resin cement (temporary
cement), resin-modified glass ionomer and resin
composite cements (permanent cements) are the
examples of available luting agents that are used

clinically to cement crowns to implant abutments.?

The cement used for a cement-retained implant
needs to provide sufficient retention of the
superstructure to the abutment and also to allow for
retrieval of the superstructure from the abutment if
necessary. In order to satisfy these requirements,
temporary cements can be favorably used for this

type of implant prosthesis.*

The aim of this in vitro study was to evaluate
the effect of two temporary crown cements (Resin
based cement and Eugenol Free Zinc oxide cement)
on the retention of two titanium implant supported
crowns made of (Polymer infiltrated hybrid glass
ceramic and Yttrium stabilized tetragonal zirconia).

MATERIALS AND METHODS

In this in-vitro study, 20 samples including 10
zirconia crowns and 10 Polymer infiltrated hybrid
glass ceramic crowns were fabricated by CAD/
CAM milling system cemented on titanium implant
abutments. Two temporary cement types were used,
resin based temporary cement and zinc oxide non
eugenol temporary cement. the twenty all ceramic
crowns were divided according to crown materials:
Group 1 (n=10): Polymer infiltrated hybrid glass
ceramic (VITA ENAMIC™) crowns Group 2
(n=10):
(BruxZir™ Solid zirconia) crowns. Each group

Yttrium stabilized tetragonal zirconia

was subdivided according to the cement type used
into: Subgroup A (n=5): crowns were cemented
on abutments using resin based temporary cement
(Dentotemp™ ) and Subgroup B (n=5): crowns were
cemented on abutments using non eugenol zinc
oxide temporary cement (Tempbond NE™).

Dummy implants were inserted in acrylic resin
using paralleling device, titanium abutments where
screwed on the dummy implants using 1.25mm
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diameter Hex and tightened with a precise adjustable
torque wrench to a 35Ncm.Titanium abutments
were sprayed with a reflective spray and digitally
scanned using desktop scanner.

The Crowns were then designed as premolars
and adjusted on the designing software to fit on the
abutments, then mesial and distal wings were added
to aid in the retention test as shown in figure 1.

Fig. (1) Computer aided design crowns with two cylindrical

extensions

The design was saved as STL file and sent to the
milling machine software where the material was
selected and the milling started. VITA ENAMIC™
crowns were separated from the blocks after
milling was finished, fitting was checked on the
abutments to give its final shape as shown in figure
2(a). BruxZir™ Solid zirconia crowns were also
separated from the blanks then placed under drying
lamp for 45 minutes, then sintered for 6 hours in
the sintering furnace at 1550°C. The crown was
left in the furnace for cooling to a temperature
below 200°C, giving its final shape, then fitness on
the titanium abutments was checked as shown in
figure 2(b).
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Fig. (2) (a) VITA ENAMIC™ crown, (b) Zirconia crown

Cements were mixed using the manufacturer
instructions and applied on the fitting surfaces of the
crowns in each group, Crowns were pressed on the
abutments by a loading device under 5 kg weight®,
after setting time the samples were ready for testing.
Retention was measured by Nexygen™ Materials
(Model LRX-Plus, Lloyd
Instruments, Fareham, UK), Data were recorded

Testing Machine®

using computer software (Nexygen-MT-4.6; Lloyd
Instruments) as shown in figure 3.

Numerical data were explored for normality
by checking the data distribution, calculating the
mean and median values and using Kolmogorov-
Smirnov and Shapiro-Wilk tests. Data showed
parametric distribution so; it was represented by
mean and standard deviation (SD) values. Two-way
ANOVA was used to study the effect of different
tested variables and their interaction on retention.
Independent t-test was used for different intergroup
comparisons. The significance level was set at P <
0.05. Statistical analysis was performed with IBM®
SPSS® Statistics Version 24 for Windows.
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zirconia (II) had a non-significantly higher
(mean+SD) value than Polymer infiltrated
hybrid glass ceramic (I).

TABLE (2): Mean * standard deviation (SD) of
retention for different types of restorations

Type of restoration

Polymer infiltrated Yttrium stabilized P-value
hybrid glass ceramic | tetragonal zirconia
(I) (mean=SD) In

135.82+29.40 139.26+21 .44 0.768ns

C) Effect of type of temporary cement: Mean,
Standard deviation (SD) for maximum load (N)

Fig. (3) Retention measurement procedure for different types of temporary cement were
presented in table (3). Resin based cement (A)
RESULTS had a significantly higher (mean+SD) value

than Eugenol Free Zinc oxide cement (B).
A) Effect of different variables and their interac-

tion: Effect of different variables and their in- TABLE (3): Mean + standard deviation (SD) of

teraction on retention were presented in table retention for different types of temporary

(1). Type of temporary cement had a significant

cement
effect on retention while type of restoration as
well as its interaction with the '[ype of temporary Type of temporary cement
cement had no significant effect. . Eugenol free Zinc | p_..1
Resin based cement . -value
oxide cement (B)
. . . (A) (mean%SD)
TABLE (1): Effect of different variables and their (mean=SD)
interactions on retention 152.27+15.06 122.81+24.94 0.005%
*; Significant (p < 0.05) ns; non-significant (p>0.05)
Source P-value
Type of restoration 0.722ns D) Effect of types of temporary cement within
Type of temporary cement 0.007* each type of restoration: (1A) group showed a

non-significantly higher (mean+SD) value than
0.404ns (IB) while (ITA) showed a significantly higher
(mean+SD) value than (IIB) group.

Type of restoration * Type of

temporary cement

*: Significant (p < 0.05) ns; non-significant (p>0.05) . Lo
b P E) Effect of types of restoration within each type

B) Effect of Type of restoration: Mean, Standard of temporary cement: (IIA) group as well as
deviation (SD) for maximum load (N) for well as (IB) group showed a non-significantly
different types of the restoration were presented higher (mean+SD) value than (IA) and (IIB)

in table (2). Yttrium stabilized tetragonal groups respectively.
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DISCUSSION

Cement retained restorations are commonly used
as one implant superstructure solution, however
reaching a balance between the need for enough
retention and easy retrievability is always an issue to
be considered, therefore the focus of our study was
on retention of cement retained implant supported
crowns.

In our study, two types of temporary cements
were used to compare their retention values when
used with all ceramic implant supported restorations;
the non-eugenol zinc oxide type which has been
used for long time for temporary cementation of
restorations over implants and natural teeth, and the
resin based temporary cement which was designed
for long term provisional cementation.

Commercially pure titanium abutments where
used since commercially pure titanium has been
widely used as an abutment material in implant
therapy because of its suitable biocompatibility and
mechanical properties.’

In our study, CAD-CAM technology was used for
crowns design and fabrication to allow convenient
and standardized manufacturing of all crowns with
the same desired measurements.

Zirconia is one of the most commonly used all
ceramic materials due to its high strength, fracture
toughness, biocompatibility, and excellent esthetics,
especially with the introduction of the new
translucent CAD-CAM zirconia blanks, making it
perfect to use in our study where crowns samples
are milled as premolars. Additionally, with the
introduction of the new polymer infiltrated hybrid
glass ceramics as CAD-CAM blocks for fabricating
implant supported restorations, many studies have
been done to test its properties in vivo and in vitro
because of their excellent esthetics, sufficient
strength, high resilience and good shock absorbing
capacity. In our study, polymer infiltrated hybrid
glass ceramic crowns have been used to compare
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their retention with zirconia using temporary
cements.

All the crowns were pressed on the abutments
by a loading device under 5 kg weigh as done
previously by Nejatidanesh et al.® to be sure that
all crowns were pressed with the same force until
cements reaches their final setting.

In our study, uni-axial tensile force test was
selected, to give a better simulation to the clinical
environment, similar to a previous study done by
Eun-Cheol Shin et al’, where they evaluated
retention forces using metalic copings cemented
using provisional cements over implant abutments.

Regarding the results of our study, it was
found that the resin based temporary cement had
significantly higher retentive values than that of
the non-eugenol temporary cement which could be
explained by the presence of phosphate ester group
of acidic monomer in the resin based temporary
cement which results in increasing the bonding
strength of the cement with the all ceramic crown
and the titanium abutment as was previously
proven by Barbosa et al.'’ in their study of resin
cement retention on zirconia supported by titanium
abutments.

On the other hand, the type of crown material
had non-significant effect on the retention of the
restoration, which might be due to the fact that the
cements used in our study are temporary and they
do not truly adhere to the restoration like permanent
cements, also no surface treatment was done to
the restoration as was instructed by the cements
manufacturers.

In order to achieve adhesion to polymer
infiltrated hybrid glass ceramic (VITA ENAMIC™ )
restorations, they should undergo surface treatment,
since they rely mainly on surface treatment in the
adhesion process, in our study no surface treatment
was made according to the cements manufacturer
instructions that stats that no surface treatment is
needed when using temporary cements.
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Accordingly, in our study, resin based temporary
cement showed a non-significantly higher value
than non-eugenol temporary cement when used with
polymer infiltrated hybrid glass ceramic crowns
which was also proved by Carnaggio, Thomas V.,
et al.> who tested the retention of temporary cements
on implant supported restorations without surface
treatment and found no significant difference in
retentive values between them when used with
feldspathic porcelain crowns.

On the contrary, another study by Rohr, Nadja,
Brunner, et al."' found that resin based temporary
cement showed significantly higher retentive values
than those of the zinc oxide non eugenol temporary
cement when used with polymer infiltrated hybrid
glass ceramic crowns supported by one piece
zirconia implants!'. However, in their study they
have done surface treatment to the fitting surfaces
of the crowns, which maybe the reason of the
significant higher retentive values of the resin based
temporary cement than those of the zinc oxide non
eugenol temporary cement.

As for the retention of zirconia crowns using
resin based temporary cement, our results showed
significantly higher values than those when used
with zinc oxide non eugenol temporary cement
which was previously proved by Kokubo, Y., Kano,
T., Tsumita, M., et al.'> who tested the retention of
zirconia copings on implant abutments cemented
with different types of provisional luting agents. In
their study they concluded that in case of cementing
zirconia restorations over implants using provisional
cements, different provisional luting agents resulted
in different retentive forces with or without surface
treatment.

One explanation is that zirconia is a poly-
crystalline ceramic, where surface treatment may
be less crucial in adhesion process. In our study, no
surface treatment was done, making the retention
rely mainly on the properties of each cement, thus the
resin based temporary cement show a significantly

Mohamed Tarek Farahat and Ahmad Khaled Aboelfadl

higher retention value than non-eugenol temporary
cement when used with zirconia crowns due to
the presence of phosphate ester group of acidic
monomer in the resin based temporary cement.

Conversely, another study done by Nejatidanesh,
Farahnaz Savabi, et al® disagreed with our study
results, where they found no significant difference
in retentive value between resin based temporary
cement and zinc oxide non eugenol temporary
cement when used with zirconia copings supported
by titanium implant abutments. Although no surface
treatment was done to the crowns similar to our
study, yet the difference between their study and
ours might be due that their copings were incubated
and conditioned in artificial saliva and thermal
cycled before retention measurement, which might
be a limitation in our study where aging conditions
simulating intraoral environment were absent.

One limitation of this study was the use of a
constant dislodgment force. The retention of implant
supported restorations should be tested by a high
impact force in a short duration of time'. On the
other hand, intraoral occlusal forces are dynamic in
nature not a static monotonic load. Cement retention
may be different under fatigue forces compared to
static load application. In vitro studies such as our
study do not produce the same results as clinical
studies, and their outcomes should be interpreted
with caution.

It is worth mentioning that studies evaluating
cements retention are generally carried out with
thermo-cycling or water storage to simulate oral
conditions. While some studies have shown that
aging processes destroy the effects of cements
bonding due to hydrolytic degradation'*, some have
stated that there are no significant differences in
bond strength before and after the aging process'.
The current study was carried out in dry conditions,
as the aim of this study was to evaluate early failure
between the selected temporary cements when used
with all ceramic implant supported restorations.
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More research should be done to prove whether or

not surface treatment of fitting surface especially of

polymer infiltrated hybrid glass ceramic restorations

and aging conditions can affect their retention when

supported by titanium implant abutments using

temporary cements.

CONCLUSIONS

Within the limitations of this study:

Resin based temporary cement showed a higher
retentive values with each crown material.

There was no much difference in retentive
values between Polymer infiltrated hybrid glass
ceramic crowns and zirconia crowns in case of
using the same temporary cement.

The retentive values of the resin based
temporary cement was significantly higher than
those of the zinc oxide non eugenol temporary
cement when used with zirconia crowns, while
retentive values of the resin based temporary
cement was non significantly higher than those
of the zinc oxide non eugenol temporary cement
when used with Polymer infiltrated hybrid glass
ceramic crowns.
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