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ABSTRACT: 
Background: Zirconia has been used in dentistry for around 15 years for different indications, with a primary aim on replacement of 
metal to improvise esthetics. Therefore,  the  main aim  of  this  clinical study was to retrospectively evaluate the survival outcomes of 
titanium based dental  implants  and  the  survival  of  zirconia complete-arch fixed prosthesis. Materials and methods: The present 
retrospective study consisted of patients that were treated between the last 3 years with titanium dental implants and zirconia prosthesis. 
The fit of each prosthesis was established by visual,   radiographic,   and   tactile tests.   Patients were followed up for 3-4 months for any 
complications or routine oral hygiene checkups. All the failures and complications were recorded amongst the subjects for 4-year period 
and recorded in a tabulated form. These were analyzed statistically using SPSS software. Results: For first year the interim survival rate 
was 99.07%, for second year it was 99.6%, during third year it was 99.63%.  There was only 1 prosthesis failure during the first year and 
for the rest of the years the interim survival rate was 100%. There was one failure in first year leading to the interim survival rate of 
99.48%. In the second year there were 3 failures giving the interval failure rate of 97.7%. The interim survival rate was 100% for the rest 
of the years. Conclusion: In the present study, the zirconia prosthesis offered a great survival rate of more than 95% in a four year 
duration. 
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INTRODUCTION 
Various  prosthodontic materials havebeen   described and 
used   for fixed complete dentures for the patient’s 
rehabilitation with edentulism. 1 These can be distinguished 
using 4 main criteria’s: type of retention; design of 
framework; prosthetic material used and usage  of  
prosthetic  gingiva.1 All the designs have their own 
advantages and   disadvantages   associated with   esthetics,   
asset,simplicity,  fabrication method , complications, and 
cost of treatment. Zirconia is a newly emerging material for 
their fabrication and has been associated to have numerous 
advantages for the dentist and patient, like good esthetics,   
better   strength,   durability   and   good  biocompatibility  
compared  with metal materials, decreased accumulation of 
plaque, and favorable response of soft-tissue. The   
traditionally used   monochromatic   zirconia   in dentistry  
is  yttria-stabilized  tetragonal  zirconia  poly-crystal,  that  

has  a  high  fracture  resistance between the range of 5  and  
10  MPa$m1,2 and  flexural strength between the range of 
900 and 1400 MPa. 3,4 These properties are the maximum 
amongst all dental ceramics presently accessible. 3Zirconia 
has been used in dentistry for around 15 years for different 
indications, with a primary aim on replacement of metal to 
improvise esthetics.3 However, the primary complication 
associated with the use of zirconia for fixed prostheses is 
the high incidence of veneered porcelain fracture, that 
ranges between 15% and 54%.5,6,7 Degradation at low-
temperature is provided concern with zirconia and has been 
illustrated in vitro studies, 8,9  but the clinical proof  for  
failure  due to  degradation  of  zirconia  is absent, and the 
fracture incidence of zirconia hasbeen  found  to  be  lesser  
than  1%.2,6,10,11 Therefore,  the  main aim  of  this  clinical 
study was to retrospectively evaluate the survival outcomes 
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of titanium based dental  implants  and  the  survival  of  
zirconia complete-arch fixed prostheses. 
 
MATERIALS AND METHODS 
The present retrospective study consisted of patients that 
were treated between the last 3 years with titanium dental 
implants and zirconia prosthesis. All implants were internal 
hexagonal as well as axially aligned with varying 
diameters. Standard surgical and prosthodontic protocols 
were used for placement of implants. Systematic treatment 
planning was done for implant placement. 6 implants were 
used for maxillary prosthesis and 5 were used for 
mandibular prosthesis. Depending on the patient preference 
and clinical situation, loading was either immediate or 
delayed. Healing period of 3 months was given to every 
patient. Fixed prosthesis was fabricated using same brand 
of zirconia using the criteria provided by the manufacturer. 
There was no dentition only replacements showing enough 
space for gingival prosthesis. There was indirect zirconia 
interface in all the prosthesis. The fit of each prosthesis was 
established by visual,   radiographic,   and   tactile tests. 
The tissue surface of prosthesis was smoothened to produce 
proper contoursand facilitate the oral hygiene. The tissue 
surface was tested clinically with mild tissue pressure that 
lead to blanching that attained normal coloration within a 
few time after the  insertion  of prosthesis. Tightening of 
the prosthesis was done as per the regulations with 
appropriate screw. Patients were followed up for 3-4 
months for any complications or routine oral hygiene 
checkups. In case of loss of implant, replacement was 
carried out and it was considered as implant failure. In case 
of fracture of prosthesis, prosthesis failure was considered. 

Patient level failure was regarded if there was a need to 
remake the prosthesis without any prosthesis fracture. All 
the failures and complications were recorded amongst the 
subjects for 4-year period and recorded in a tabulated form. 
These were analyzed statistically using SPSS software. 
 
RESULTS 
Table 1 illustrates the 4-year survival of implant used for 
prosthesis placement. There were 1070 implants placed 
during the first year. During second and third year 710 and 
540 implants were placed respectively. During the third 
year 300 implants were placed. For first year the interval 
survival rate was 99.07%, for second year it was 99.6%, 
during third year it was 99.63%. There were no implant 
failures in the third year, therefore the survival rate was 
100%.  
Table 2 shows the 4-year survival rate of the prosthesis. 
There were 190 prosthesis places during the first year, 
during the second year 130 prosthesis were placed, during 
third year 90 were placed and during fourth year 50 were 
placed. There was only 1 prosthesis failure during the first 
year and for the rest of the years the interim,  survival rate 
was 100%. 
Table 2 shows the 4-year survival rate of the prosthodontic 
treatment. There were 190 prosthesis places during the first 
year, during the second year 130 prosthesis were placed, 
for third year 90 were placed and for fourth year 50 were 
placed. There was one failure in first year leading to the 
interim survival rate of 99.48%. In the second year there 
were 3 failures giving the interval failure rate of 97.7%. 
The interim survival rate was 100% for the rest of the 
years. 

 
Table 1: Analysis of implant survival 
 

Time interval Implants in interval Failure in interval Interval survival rate 

0-1 1070 10 99.07 

1-2 710 3 99.6 

2-3 540 2 99.63 

3-4 300 0 100 

 
Table 2: Analysis or prosthesis survival 
 

Time interval Prosthesis in interval Failures in interval Interval survival rate 

0-1 190 1 99.48 

1-2 130 0 100 

2-3 90 0 100 

3-4 50 0 100 

 
Table 3: Analysis of prosthodontic treatment 
 

Time interval Prosthesis in interval Failures in interval Interval survival rate 

0-1 190 1 99.48 

1-2 130 3 97.7 

2-3 90 0 100 

3-4 50 0 100 
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DISCUSSION 
Use of CAD-CAM  for  zirconia  has  additional 
advantages, like better fitting of the prosthesis due to digital 
technology used for fabrication, decreased laboratory 
procedure to digital technology used for fabrication and 
presence of a permanent digital file for reproduction in 
future, and  the  chance  for  construction  of  a  prototype  
or replica structures in acrylic resin for patient approval and 
adjustments. However, the disadvantages associated with 
the use of these materials include the inability to repair 
fractures, low lenience of  minute  in accuracies  in  the  
impression,  difficulty  in adjustment and polishing, and 
few scientific information on clinical outcomes. 2 The  
usage  of monolithic zirconia is now popular to decrease 
technical complications, and dental  laboratories work  
even  offer  guarantees  to  insure against any fracture. 
11The cumulative implant failure rate of our study 2.4% is 
similar to that shown by different studies. 12,13Some of the 
failure of implant occurred after the definitive insertion of 
zirconia prosthesis, and this resulted in the remake of 
prosthesis after new implants placement. Despite the low 
incidence of implant failures, failures of maxillary implant 
was around 3 times more than failures of mandibular 
implants. This difference was also seen by others. 12,13 As 
per our study, There were 1070 implants placed during the 
first year. During second and third year 710 and 540 
implants were placed respectively. During the third year 
300 implants were placed. For first year the interim 
survival rate was 99.07%, for second year it was 99.6%, 
during third year it was 99.63%. There were no implant 
failures in the third year, therefore the survival rate was 
100%.  There were 190 prosthesis places during the first 
year, during the second year 130 prosthesis were placed, 
during third year 90 were placed and during fourth year 50 
were placed. There was only 1 prosthesis failure during the 
first year and for the rest of the years the interim survival 
rate was 100%. There were 190 prosthesis places during the 
first year, during the second year 130 prosthesis were 
placed, for third year 90 were placed and for fourth year 50 
were placed. There was one failure in first year leading to 
the interim survival rate of 99.48%. In the second year 
there were 3 failures giving the interim failure rate of 
97.7%. The interim survival rate was 100% for the rest of 
the years. On comparing the findings of the present study 
with other clinical trials on conventional veneered zirconia 
prosthesis, it was found that a significantly decreased 
incidence of technical complications; studies in the past 
have shown rates of fracture of veneered porcelain as much 
as 46.5%. 14A limitation associated with thepresent study 
was that it gave no heed to the marginal bone loss as the 
there was no standardized  method  for  periapical  x-
rays.Nevertheless, there were no implants with gross 
marginal bone loss, which the was defined as more than 
30% of  the  implant  length  during  the  follow-up visits. 
 
 

CONCLUSION 
Zirconia prosthesis are widely used these days in dentistry 
and offer great advantages including good wear resistance, 
high biocompatibility and high survival rates. In the present 
study, the zirconia prosthesis offered a great survival rate of 
more than 95% in a four year duration. 
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