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Abstract
Purpose: The purpose of this study was to compare the retention of zirconia copings 

cemented onto zirconia implant abutments using four methacrylate-based resin cements 
and a temporary cement.

Materials and Methods: Fifty zirconia copings (Cercon Base)  and 10 zirconia 
abutments (Procera Esthetic Abutments) were fabricated and cemented using four 
methacrylate-based resin cements and one temporary cement (n = 10). All copings were 
thermal cycled and the tensile bond strength of the copings was recorded using universal 
testing machine. One-way analysis of variance (ANOVA) and Tamhane’s T2 tests were used 
for statistical analysis. 

Results: Retention values of different cements presented significant differences (P < 
0.01). The methacrylate-based resin cements [Premier: 127,95 (± 19,18), Dentotemp: 110 
(± 15,48), Cem-implant: 70,38 (± 12,11), Improv: 69,64 (± 16,63)] had more retention than 
the temporary cement [Tempbond:36,92 (±6,2)].With a higher percentage (78%), cement 
failure occurred at the cement/abutment interface and the cement remained mostly within 
the zirconia coping.

Conclusion: The cement type may have an influence on the retention of zirconia 
copings cemented onto zirconia implant abutments. The ranking of the methacrylate-based 
resin cements used, may direct the cement preference of a clinician in terms of providing 
desired retention.
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Introduction
Zirconia ceramics have been considered among the most promising restorative 

materials, because of its advantageous physical and mechanical properties [1]. With the 
introduction of yttria-stabilized tetragonal zirconia polycrystal (Y-TZP), zirconia has been 
extensively used for the fabrication of implant-supported esthetic full veneer restorations 
[2]. Today, as an alternative to titanium abutments, implant manufacturers recommend the 
use of zirconia abutments for better esthetic results in single anterior implant-supported 
restorations. Zirconia abutments can be either prefabricated or customly prepared in the 
dental laboratory by the technician or by CAD/CAM [3].

The advantages of zirconia abutments when compared to titanium were reported as 
less mucosal discoloration, less adhesion of bacteria and low cytotoxicity in human gingival 
fibroblasts [4-6]. Regardless of the clinical success reported for zirconia abutments in 
anterior and premolar regions, fracture of the abutments has been reported [7]. 

Implant supported fixed restorations can either be screw or cement-retained. The 
major advantage of screw-retained restorations over cement-retained restorations is 
retrievability which enables to interfere complications associated with abutment or 
superstructure [8]. In order to overcome retrievability problem in cement-retained implant 
supported restorations, temporary cementation with conventional temporary cements is 
a common approach. The temporary cements produced for tooth borne fixed restorations 
dissolve in a relatively short period of clinical use which causes a decrease in mechanical 
retention, microbial proliferation and malodor in cement space [9].

Temporary cements with acrylic resin additives designed for long-term temporary 
cementation of implant supported restorations have been introduced to the market [9]. 
Those products provide strong enough retention, but still allow the restorations to be 
easily removed without damage if required. To authors best knowledge, they have not 
been specifically named after or classified as a subgroup in cement classification yet. 
Even though they incorporate favorable properties of temporary and permanent cements 
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their performance has not been thoroughly studied as a new group 
of cements. Therefore, evaluation of the tensile bond strength of 
methacrylate-based resin cements when used for cementation of 
zirconia copings onto zirconia implant abutments may be valuable.

The null hypothesis of this study was that there are no significant 
differences in retention of zirconia copings when cemented with 
different methacrylate-based resin cements onto zirconia implant 
abutments.

Materıals and Methods
Ten zirconia abutments in  7.6 mm height and 6° axial taper 

(Procera Esthetic Abutment Nobel Replace RP, Nobel Biocare, 
Göteborg, Sweden) with 10 implant analogs (Implant Replica Nobel 
Replace RP, Nobel Biocare) were embedded into auto polymerizing 
acrylic resin blocks (Meliodent, Bayer Dental, Newburg, Germany) 
(Figure 1). 

Esthetic Abutments were attached to their implant analogs with a 
35Ncm torque by using a torque control device and scanned (Cercon 
Eye, DeguDent GmbH, Hanau, Germany). Fifty zirconia oxide copings 
(Cercon Base, DeguDent GmbH) with an occlusal loop and 20 µm 
cement space were fabricated by CAD/CAM machine (Cercon Brain, 
DeguDent GmbH). The copings were sintered (Cercon Heat, DeguDent 
GmbH) at 1350°C for 6 h. The accuracy of the zirconia copings were 
checked using a silicon disclosing medium (Fit Checker, GC Co., Tokyo, 
Japan) and adjusted onto the individual implant abutments. The 
inner surface of the copings were air abraded with 110 µm aluminum 
oxide particles for 10 s and ultrasonically cleaned in 96% isopropyl 
alcohol for 5 min [10].

Four methacrylate-based resin cements and one temporary 
cement were evaluated in this study (n=10). The brand names, 
types and manufacturers of the cements used in this study are 
listed in Table 1. The abutment screw holes were filled with a cotton 
pellet and light polymerized temporary filling material (Clip, Voco, 
Cuxhaven, Germany). The cements were dispensed according to the 
manufacturer’s recommendations, and applied to the fitting surface 
of the copings. Each coping was placed with finger pressure for 5 
seconds. The specimens were then subjected to a 5 kg load for 10 
minutes. Excess cement was removed using a scaler. Mixing and 
cementing procedures were performed at room temperature (24 ± 
2° C) by the same investigator. Specimens were stored in deionized 
water at 37° C for 24 h and thermal cycled for 5000 cycles between 
5 and 55°C with a 30s dwell time [10]. After thermal cycling, each 
assembly was attached to a universal testing machine (Autograph 
AG-X, Shimadzu Corp., Kyoto, Japan) to apply an uniaxial tensile force 
with a crosshead speed of 5 mm/min [10] (Figure 2). The mean 
tensile bond strength values in Newtons were recorded. The modes 
of cement failures [(A) cement remained in the intaglio surface 
of the crown, (B) cement remained on both crown and abutment 

surfaces, and (C) cement remained on the abutment surface] were 
also evaluated.

Before each pull-out, the abutment surfaces were steam cleaned, 
dried, and prepared for recementation. 

Statistical analysis
The data obtained in this study was assessed using IBM SPSS 22 

program (Statistical Package for Social Sciences) (SPSS Inc, an IBM 
Co., Somers, NY). Conformity of the parameters was assessed by the 
Kolmogorov–Smirnov test and it was determined that the parameters 
conformed to a normal distribution. For the intergroup comparisons 
of parameters, one-way Analysis of Variance (ANOVA) test was used. 
Since the variances of groups were non-homogeneous, Tamhane’s T2 
test was used for the determination of the group causing a difference. 
Significance was evaluated at a level of 0.05.

Results
The mean tensile bond strength values and standard deviations 

for the tested cements were shown in Figure 3 and Table 2. A 
statistically significant difference among the mean values of the 
cements was detected (P < 0.01). The Premier group presented the 
highest tensile bond strength where the Tempbond group presented 
the lowest tensile bond strength. In particular, Tamhane’s T2 test 
indicated significantly higher tensile bond strength values for 
Premier group than Cem-Implant, Improv and Tempbond groups 
(P < 0.01). DentoTemp group presented significantly higher tensile 

Figure 1: Implant assembly embedded in acrylic resinand crown 
coping with an occlusal loop.

Figure 2: Specimen fixed to the universal testing machine for 
uniaxial tensile testing.

Figure 3: Graph of mean tensile bond strength values and standard 
deviation of the cements.
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bond strength values than Cem-Implant, Improv and TempBond 
groups (P < 0.01). The tensile bond strength values for Cem-Implant 
and Improv groups were significantly higher than Tempbond group 
(P < 0.01). The difference between the tensile bond strength values 
of Premier and Dentotemp groups (P > 0.05) and, Cem-Implant and 
Improv groups (P > 0.05) was statistically insignificant.

With regard to the failure modes, for 78% of the implant 
assemblies cement remained in the intaglio surface of the copings. 
For 14% of the assemblies, cement remained on both coping and 
abutment surfaces whereas for 8%, cement completely remained 
on the abutment surface. The failure modes of the cements and 
percentages were presented in Table 3.

Discussion
The tensile bond strength of methacrylate-based resin cements 

when used for cementation of zirconia copings onto zirconia 
implant abutments has been evaluated in this study. Various luting 
agents designed specifically for implant supported restorations are 
being introduced to the market. Those materials were described as 
semi-permanent cements in literature but their exact classification 
and criteria of selection is not clear [11]. They are mostly self cure, 
acrylic urethane-based provisional cements with low viscosity [9]. 
This study was primarily conducted to compare those cements 
and a conventional temporary cement, in terms of tensile bond 
strength. The null hypothesis that there are no significant differences 
in retention of zirconia copings when cemented with different 
methacrylate-based resin cements onto zirconia implant abutments 
was rejected. 

The mean tensile bond strength values of the studied cements 
were ordered follows: Premier > DentoTemp > Cem-implant > 
Improv > TempBond. Premier presented significantly higher values 
than the other three methacrylate-based resin cements. The base 
paste of this product contains 2-hydroxyethylmethacrylate (HEMA) 
beside methacylate monomers, triethylene glycol dimethacrylate, 
aliphatic urethane diacrylate resilient oligomer, pigments and 
stabilizers [12]. HEMA is a methacrylate derivative which is used as 
a primer on acid-conditioned dentin and has an ability of promoting 
adhesion. It is also a novel coupling agent used for promotion of resin-
zirconia bonding [13,14]. Even though, it was not a clear assumption 

and it should be validated by microscopic analysis of the cement-coping 
interface, HEMA consistency in Premier might have contributed to the 
mechanical retention of zirconia copings. In an in vitro study, the tensile 
bond strength of five implant cements were compared in cementation 
of cobalt-chromium copings onto titanium abutments where Premier 
presented the highest values among implant cements [11].

DentoTemp presented comparable tensile bond strength values 
to Premier and the difference between two cements was statistically 
insignificant. The base of this product contains bisphenol A-glycidyl 
methacrylate (BIS-GMA) as well as multifunctional methacrylate 
monomers [12]. The addition of an extra low-viscosity bonding resin 
to cement was reported to allow the cement to spread in a more 
uniform layer and thus increase the bond strength [15].

Cem-implant and Improv resulted in significantly lower tensile 
bond strength values, almost half of the Premier and Dentotemp 
cements (Table 2). The results of the present study were in accordance 
with Gultekin et al, where Improv presented the lowest tensile bond 
strength values among all implant cements [11]. On the other hand, 
the tensile bond strength values of Cem-implant and Improv cements 
were two times higher than the Tempbond temporary cement.

The use of resin cement, zinc phosphate, glass-ionomer, resin-
modified glass ionomer, or zinc polycarboxylate cements were 
recommended for permanent cementation of implant supported 
restorations [16,17]. The highest tensile bond strength (127.95±19.18 
N) presented in this study was almost half of the value of zinc 
phosphate cement (258.0 ± 34.4 N) reported in a previous study [18].

In the present study, factors affecting the tensile bond strength 
such as, cement gap size, abutment height and diameter were 
standardized. Thereby, it was likely to evaluate the effect cements 
on retention solely. For shorter abutments, the effect of the tensile 
bond strength of implant cement should be taken into consideration 
since the relative axial abutment surface area decreases. Therefore, 
a more retentive implant cement may contribute to the retention 
of an abutment with a compromised retentive form. Various 
mechanical and chemical surface treatment methods have been 
proposed to increase bonding strength of zirconia. Those are, 
tribochemical silica coating or the use of primer or resin cements 
containing 4-methacryloyloxyethyl trimellitate anhydride or 
10-methacryloxydecyldihydrogenphosphate monomer [19-22].

Cement name Manufacturer’s description Manufacturer

Premier Implant Cement Non-eugenol temporary cement for implant-
retained crowns Premier Dental Products, Plymouth Meeting, PA

DentoTemp Non-eugenol temporary cement for implant-
retained crowns Itena, Paris, France

Cem-Implant
Non-eugenol acrylic-urethane polymer based 
temporary
cement for implant luting

BJM Laboratories Silmet Ltd, Or-Yehuda, Israel

ImProv Eugenol-free acrylic resin based provisional 
implant cement Alvelogro Inc., Snoqualmie, WA

TempBond NE Zinc oxide non eugenol provisional cement Kerr Corporation, Orange, CA

Table 1: Cements used in this study

Retentive strength Post Hoc 

Cement Mean ± SD Tamhane’s T2
1Premier 127.95±19.18 1 > 3-4-5**
2DentoTemp 110±15.48 2 > 3-4-5**
3Cem-Implant 70.38±12.11 3 > 5**
4ImProv 69.64±16.63 4 > 5**
5TempBond NE 36.92±6.2
P 0.001**

Table 2: Mean tensile bond strength values and standard deviation (SD) of the cements tested.
One way ANOVA Test: ** P < 0.01
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With a higher percentage, cement failure occurred at the cement/
abutment interface and the cement remained attached mostly to the 
intaglio surface of the zirconia coping (Table 3). The removal of the 
temporary cement from abutment surface and intaglio surfaces of 
the zirconia copings was easier than the removal of implant cements. 
If the remnants of those cements remain attached to the intaglio 
surface of the restorations then a misfit may be anticipated during 
recementation.

The base-catalyst ratio and mixing methods of cements may affect 
tensile bond strength [9,23-26]. Therefore, in this study, cements 
with auto mix syringe dispensers were selected to overcome these 
problems. Pure uniaxial tensile test has been performed to allow 
comparisons with previous studies. Depending on the results of this 
study, it may be assumed that the studied implant cements hereby, 
provided adequate retrievability and retention. On the other hand, 
the amount of retention required for retrievability is controversial. 
The tensile bond strength values of the studied methacrylate-based 
resin cements may provide guidance for a clinician when more 
retentive temporary cementation of zirconia copings onto zirconia 
abutments is desired. 

There are a number of limitations in this study. The influence 
of additional factors, such as screw access hole filling materials, 
variations in cement viscosity, cement film thickness and abutment 
characteristics were not investigated. Another limitation of the study 
is the inability of accurately simulating the intraoral environment 
and physical conditions. These factors may also contribute to tensile 
bond strength values. Further studies on the tensile bond strength of 
the most commonly preferred implant cements onto zirconia copings 
and abutments with different surface treatments but also intraorally 
tried for final control should be conducted, although standardization 
of implant components are difficult for clinical studies. 

Conclusion
Within the limitations of this study, the following conclusions 

were drawn:
1.	 Different implant cements resulted in different tensile bond 

strength values when used cementation of zirconia copings onto 
zirconia abutments. 

2.	 Using Premier may contribute to the retention of zirconia coping 
scemented onto zirconia abutments with compromised retentive 
form.

References
1.	 Denry I, Kelly JR. State of the art of zirconia for dental applications. 

Dent Mater. 2008 Mar;24(3):299-307
2.	 Guazzato M, Albakry M, Ringer SP, Swain MV. Strength, fracture 

toughness and microstructure of a selection of all-ceramic 
materials. Part II. Zirconia-based dental ceramics. Dent Mater. 
2004 Jun;20(5):449-456

3.	 Kapos T, Ashy LM, Gallucci GO, Weber HP, Wismeijer D. Computer-
aided design and computer-assisted manufacturing in prosthetic 
implant dentistry. Int J Oral Maxillofac Implants. 2009;24 

Suppl:110-117
4.	 Jung RE, Holderegger C, Sailer I, Khraisat A, Suter A, et al. The 

effect of all-ceramic and porcelain-fused-to-metal restorations 
on marginal peri-implant soft tissue color: a randomized 
controlled clinical trial. Int J Periodontics Restorative Dent. 2008 
Aug;28(4):357-365

5.	 Scarano A, Piattelli M, Caputi S, Favero GA, Piattelli A. Bacterial 
adhesion on commercially pure titanium and zirconium oxide 
disks: an in vivo human study. J Periodontol. 2004 Feb;75(2):292-
296

6.	 Uo M, Sjögren G, Sundh A, Watari F, Bergman M, et al. Cytotoxicity 
and bonding property of dental ceramics. Dent Mater. 2003 
Sep;19(6):487-492

7.	 Aboushelib MN, Salameh Z. Zirconia implant abutment fracture: 
clinical case reports and precautions for use. Int J Prosthodont. 
2009 Nov-Dec;22(6):616-619

8.	 Hebel KS, Gajjar RC. Cement-retained versus screw-retained 
implant restorations: achieving optimal occlusion and esthetics 
in implant dentistry. J Prosthet Dent. 1997 Jan;77(1):28–35

9.	 Pan YH, Ramp LC, Lin CK, Liu PR. Retention and leakage of 
implant-supported restorations luted with provisional cement: a 
pilot study. J Oral Rehabil. 2007 Mar;34(3):206-212

10.	 Nejatidanesh F, Savabi O, Shahtoosi M. Retention of implant-
supported zirconium oxide ceramic restorations using different 
luting agents. Clin Oral Implant Res. 2013 Aug ;24 Suppl A100:20-
24 

11.	 Gultekin P, Gultekin BA, Aydin M, Yalcin S. Cement selection for 
implant-supported crowns fabricated with different luting space 
settings. J Prosthodont. 2013 Feb;22(2):112-119

12.	 Castillo-de-Oyagüe R, Sánchez-Turrión A, López-Lozano JF, 
Albaladejo A, Torres-Lagares D, et al. Vertical misfit of laser-
sintered and vacuum-cast implant-supported crown copings 
luted with definitive and temporary luting agents. Med Oral Patol 
Oral Cir Bucal. 2012 Jul;17(4):e610-617

13.	 Lung CY, Botelho MG, Heinonen M, Matinlinna JP. Resin zirconia 
bonding promotion with some novel coupling agents. Dent Mater. 
2012 Aug;28(8):863-872 

14.	 Xu J, Stangel I, Butler IS, Gilson DF. An FT raman spectroscopic 
investigation of dentin and collagen surfaces modified by 
2-hydroxyethylmethacrylate. J Dent Res. 1997 Jan;76(1):596-601

15.	 Chen L, Shen H, Suh BI. Effect of incorporating BisGMA resin on 
the bonding properties of silane and zirconia primers. J Prosthet 
Dent. 2013 Nov;110(5):402-407 

16.	 Akca K, Iplikcioglu H, Cehreli MC. Comparison of uniaxial resistance 
forces of cements used with implant-supported crowns. Int J Oral 
Maxillofac Implants. 2002 Jul-Aug;17(4):536-542

17.	 Squier RS, Agar JR, Duncan JP, Taylor TD. Retentiveness of dental 
cements used with metallic implant components. Int J Oral 
Maxillofac Implants. 2001 Nov-Dec;16(6):793–798

18.	 Güncü MB, Cakan U, Canay S. Comparison of 3 luting agents on 
retention of implant-supported crowns on 2 different abutments. 
Implant Dent. 2011 Oct;20(5):349-353 

19.	 Kim SM, Yoon JY, Lee MH, Oh NS. The effect of resin cements and 
primer on retentive force of zirconia copings bonded to zirconia 
abutments with insufficient retention. J Adv Prosthodont. 2013 
May;5(2):198-203 

20.	 Anusavice KJ. Recent developments in restorative dental 
ceramics. J Am Dent Assoc. 1993 Feb;124(2):72-74, 76-78, 80-84

21.	 Blatz MB, Chiche G, Holst S, Sadan A. Influence of surface 
treatment and simulated aging on bond strengths of luting agents 
to zirconia. Quintessence Int. 2007 Oct;38(9):745-753

22.	 Dérand P, Dérand T. Bond strength of luting cements to zirconium 
oxide ceramics. Int J Prosthodont. 2000 Mar-Apr;13(2):131-135

23.	 Wiskott HWA, Belser UC, Scherrer SS. The effect of film thickness 
and surface texture on the resistance of cemented extracoronal 

Failure mode

Cement A B C
Premier 8 1 1
DentoTemp 7 2 1
Cem-Implant 8 1 1
ImProv 9 0 1
TempBond NE 6 3 1
Total 38 (78%) 7 (14%) 5 (8%)

Table 3: The failure modes of the cements and percentages
A). Cement remained in the intaglio surface of the coping, 
B). Cement remained on both coping and abutment surfaces, 
C). Cement remained on the abutment surface

https://www.ncbi.nlm.nih.gov/pubmed/17659331
https://www.ncbi.nlm.nih.gov/pubmed/17659331
https://www.ncbi.nlm.nih.gov/pubmed/15081551
https://www.ncbi.nlm.nih.gov/pubmed/15081551
https://www.ncbi.nlm.nih.gov/pubmed/15081551
https://www.ncbi.nlm.nih.gov/pubmed/15081551
https://www.ncbi.nlm.nih.gov/pubmed/19885438
https://www.ncbi.nlm.nih.gov/pubmed/19885438
https://www.ncbi.nlm.nih.gov/pubmed/19885438
https://www.ncbi.nlm.nih.gov/pubmed/19885438
https://www.ncbi.nlm.nih.gov/pubmed/18717374
https://www.ncbi.nlm.nih.gov/pubmed/18717374
https://www.ncbi.nlm.nih.gov/pubmed/18717374
https://www.ncbi.nlm.nih.gov/pubmed/18717374
https://www.ncbi.nlm.nih.gov/pubmed/18717374
https://www.ncbi.nlm.nih.gov/pubmed/15068118
https://www.ncbi.nlm.nih.gov/pubmed/15068118
https://www.ncbi.nlm.nih.gov/pubmed/15068118
https://www.ncbi.nlm.nih.gov/pubmed/15068118
https://www.ncbi.nlm.nih.gov/pubmed/12837396
https://www.ncbi.nlm.nih.gov/pubmed/12837396
https://www.ncbi.nlm.nih.gov/pubmed/12837396
https://www.ncbi.nlm.nih.gov/pubmed/19918599
https://www.ncbi.nlm.nih.gov/pubmed/19918599
https://www.ncbi.nlm.nih.gov/pubmed/19918599
https://www.ncbi.nlm.nih.gov/pubmed/9029462
https://www.ncbi.nlm.nih.gov/pubmed/9029462
https://www.ncbi.nlm.nih.gov/pubmed/9029462
https://www.ncbi.nlm.nih.gov/pubmed/17302949
https://www.ncbi.nlm.nih.gov/pubmed/17302949
https://www.ncbi.nlm.nih.gov/pubmed/17302949
https://www.ncbi.nlm.nih.gov/pubmed/22092303
https://www.ncbi.nlm.nih.gov/pubmed/22092303
https://www.ncbi.nlm.nih.gov/pubmed/22092303
https://www.ncbi.nlm.nih.gov/pubmed/22092303
https://www.ncbi.nlm.nih.gov/pubmed/23387964
https://www.ncbi.nlm.nih.gov/pubmed/23387964
https://www.ncbi.nlm.nih.gov/pubmed/23387964
https://www.ncbi.nlm.nih.gov/pubmed/22322524
https://www.ncbi.nlm.nih.gov/pubmed/22322524
https://www.ncbi.nlm.nih.gov/pubmed/22322524
https://www.ncbi.nlm.nih.gov/pubmed/22322524
https://www.ncbi.nlm.nih.gov/pubmed/22322524
https://www.ncbi.nlm.nih.gov/pubmed/22658709
https://www.ncbi.nlm.nih.gov/pubmed/22658709
https://www.ncbi.nlm.nih.gov/pubmed/22658709
https://www.ncbi.nlm.nih.gov/pubmed/9042083
https://www.ncbi.nlm.nih.gov/pubmed/9042083
https://www.ncbi.nlm.nih.gov/pubmed/9042083
https://www.ncbi.nlm.nih.gov/pubmed/24007793
https://www.ncbi.nlm.nih.gov/pubmed/24007793
https://www.ncbi.nlm.nih.gov/pubmed/24007793
https://www.ncbi.nlm.nih.gov/pubmed/12182296
https://www.ncbi.nlm.nih.gov/pubmed/12182296
https://www.ncbi.nlm.nih.gov/pubmed/12182296
https://www.ncbi.nlm.nih.gov/pubmed/11769829
https://www.ncbi.nlm.nih.gov/pubmed/11769829
https://www.ncbi.nlm.nih.gov/pubmed/11769829
https://www.ncbi.nlm.nih.gov/pubmed/21811170
https://www.ncbi.nlm.nih.gov/pubmed/21811170
https://www.ncbi.nlm.nih.gov/pubmed/21811170
https://www.ncbi.nlm.nih.gov/pubmed/23755347
https://www.ncbi.nlm.nih.gov/pubmed/23755347
https://www.ncbi.nlm.nih.gov/pubmed/23755347
https://www.ncbi.nlm.nih.gov/pubmed/23755347
https://www.ncbi.nlm.nih.gov/pubmed/8429187
https://www.ncbi.nlm.nih.gov/pubmed/8429187
https://www.ncbi.nlm.nih.gov/pubmed/17873981
https://www.ncbi.nlm.nih.gov/pubmed/17873981
https://www.ncbi.nlm.nih.gov/pubmed/17873981
https://www.ncbi.nlm.nih.gov/pubmed/11203621
https://www.ncbi.nlm.nih.gov/pubmed/11203621
https://www.ncbi.nlm.nih.gov/pubmed/10635194
https://www.ncbi.nlm.nih.gov/pubmed/10635194


J Dents Dent Med Volume: 1.2

Journal Home: http://www.boffinaccess.com/journals/dentistry-and-dental-medicine/index.php

5/5

restorations to lateral fatigue loading. Int J Prosthodont. 1999 
May-Jun;12(3):255-262

24.	 Gonzalo E, Suárez MJ, Serrano B, Lozano JF. A comparison of the 
marginal vertical discrepancies of zirconium and metal ceramic 
posterior fixed dental prostheses before and after cementation. J 
Prosthet Dent. 2009 Dec;102(6):378-384

25.	 Covey DA, Kent DK, St Germain HA Jr, Koka S. Effects of abutment 
size and luting cement type on the uniaxial retention force of 
implant-supported crowns. J Prosthet Dent. 2000 Mar;83(3):344-
348

26.	 Kim Y, Yamashita J, Shotwell JL, Chong KH, Wang HL. The 
comparison of provisional luting agents and abutment surface 
roughness on the retention of provisional implant-supported 
crowns. J Prosthet Dent. 2006 Jun;95(6):450-455

https://www.ncbi.nlm.nih.gov/pubmed/10635194
https://www.ncbi.nlm.nih.gov/pubmed/10635194
https://www.ncbi.nlm.nih.gov/pubmed/19961996
https://www.ncbi.nlm.nih.gov/pubmed/19961996
https://www.ncbi.nlm.nih.gov/pubmed/19961996
https://www.ncbi.nlm.nih.gov/pubmed/19961996
https://www.ncbi.nlm.nih.gov/pubmed/10709044
https://www.ncbi.nlm.nih.gov/pubmed/10709044
https://www.ncbi.nlm.nih.gov/pubmed/10709044
https://www.ncbi.nlm.nih.gov/pubmed/10709044
https://www.ncbi.nlm.nih.gov/pubmed/16765158
https://www.ncbi.nlm.nih.gov/pubmed/16765158
https://www.ncbi.nlm.nih.gov/pubmed/16765158
https://www.ncbi.nlm.nih.gov/pubmed/16765158

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materıals and Methods
	Statistical analysis
	Results
	Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3

