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Introduction

Replacement of  missing teeth in the oral cavity involves various 
treatment options like removable partial prosthesis, fixed dental 
prosthesis (fdps), and implants. Fixed partial dentures also known 
as fixed dental prosthesis have been a treatment modality for miss-
ing teeth from a long time [1]. The success of  any restorations 
depends on the long term function, esthetics and comfort of  the 
prosthesis [2, 3]. The various reasons for failure of  these prosthe-
sis can be lack of  marginal accuracy, caries of  the abutment teeth, 
loss of  a tooth posterior to the fpd having the need to intention-
ally replace the fpd, ceramic chipping [4, 5], dislodgement of  the 
prosthesis, periodontal disease, periapical involvement, failed post 
retained crowns, poor esthetics, crown perforation etc [3]. These 

failures may be due to laboratory errors or due to errors during 
clinical procedures.

Abfraction is the pathological loss of  tooth substance caused by 
biomechanical loading forces that result in flexure and failure of  
enamel and dentin at a location away from the loading. AF lesions 
present primarily at the cervical region of  the dentition due to 
stress concentration at these areas and are typically wedge-shaped, 
with sharp internal and external line angles. These unbalanced 
forces may lead to excessive forces on the fixed partial denture in 
the oral cavity. There are various studies on the prevalence of  fail-
ure of  fixed dental prosthesis [6-8] however none of  these studies 
have correlated the failure of  the fdp with abfraction.

The reasons for failure of  fixed partial prosthesis have been seen 
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overtime and hence knowledge regarding the clinical complica-
tions that can occur in fixed prosthodontics enhances the clini-
cian’s ability to complete a thorough diagnosis, strengthen their 
protocols to develop the most appropriate treatment plan [9]. It is 
important to establish evidence based dentistry. This study aims 
to evaluate the prosthetic re-treatment of  failed fixed dental pros-
thesis therapy and its correlation with abfraction.

Materials And Methods

A retrospective study was done in a university based setting in 
Saveetha Dental College and Hospital, Chennai, India. Ethi-
cal clearance was obtained from the Institutional Ethical Com-
mittee (Ethical approval no. SDC/SIHEC/2020/DIASDA-
TA/0619-0320). Data of  86000 patients between June 2019 and 
March 2020 were reviewed from the patients records and analysed 
that was documented in Saveetha Dental College and Hospital, 
Chennai, India. The study was based on a non probability con-
secutive sampling method. To minimize sampling bias, all case 
sheets of  patients who were indicated for a fixed dental prosthesis 
were reviewed and included. Cross verification was done with the 
help of  photographs and radiographic evidence.

Inclusion Criteria: Patient seeking retreatment of  fixed dental 
prosthesis, any age group, both male and female.

Exclusion Criteria: Single crowns, Implant supported fixed par-
tial dentures.
 
Data of  782 patients with failed fixed dental prosthesis was ana-

lysed. Out of  these 232 were retreatment cases and the reason for 
failure of  fixed partial prosthesis patients was analysed. The data 
entered was tabulated and analysed for the prevalence of  failure 
of  fixed dental prosthesis and retreatment required due to pos-
terior tooth loss, caries, esthetics, occlusal discrepancy, ceramic 
chipping and others. Data for the absence or presence of  any 
teeth with abfraction in these patients was also tabulated. Statisti-
cal analysis was done using SPSS Statistics Software for windows, 
version 20.0 by IBM. Chi-square test was done to analyse the as-
sociation of  reason for failure of  fdps with abfraction, age and 
gender.

Results And Discussion

Out of  582, it was found that 14% of  the cases had posterior 
tooth loss, 26% cases were repeated because of  ceramic chipping, 
21% cases came back with dislodgement of  the fixed dental pros-
thesis, 6% of  the cases had caries of  the abutment tooth, 15% 
cases showed some premature contacts or occlusal discrepancy, 
18% of  the cases were repeated because of  esthetics (graph1).

Abfraction occurs due to improper occlusal load. This unbal-
anced occlusal load could be the one of  the reasons for failure of  
fixed dental prosthesis.. There is a increased rate of  ceramic chip-
ping in the patients in whom abfraction is present, however the 
association between abfraction and failure of  fdp is statistically 
not significant (Chi-square test, Pearson Chi-square value: 3.982, 
df: 3, p value :0.552 (p>0.05 which is statistically not significant)
(table 1)(Graph 2).The association of  age, presence or absence 
of  abfraction and failure of  fixed dental prosthesis showed no 

Graph 1. Bar graph showing percentage distribution of  the failures of  fixed dental prosthesis. X-axis represents failure of  
the fdp and Y-axis represents the percentage of  failed fixed dental prosthesis cases. The most prevalent is ceramic chip-

ping-26% (green color), followed by dislodgement-21%, esthetics-18% (yellow), occlusal discrepancy-15%(grey), and poste-
rior tooth loss-14% (dark blue).

Table 1. Association between abfraction and failure of  fixed dental prosthesis.

ABFRACTION CHI SQUARE 
VALUE P VALUE

ABSENT PRESENT

FAILURE

Posterior tooth loss 15.30% 10.70%

3.982 0.552

Ceramic chipping 20.80% 39.30%
Dislodgement 22.20% 17.90%

Secondary Caries 6.90% 3.60%
Occlusal discrepancy 16.70% 10.70%

Esthetics 18.10% 17.90%

*The chi-square statistic is significant at the 0.05 level.
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significant difference with Pearson Chi-square values of  22.180 
and 4.818 respectively (p value >0.05) (table 2). The chi square 
value for association between gender, presence of  abfraction and 
failure of  fpd was 1.154 whereas that for gender, absence of  ab-
fraction and failure of  fpd was 1.154 (table 3). 

Fixed dental prosthesis remain an ideal treatment modality for 
middle-aged and older persons to retain a relatively high num-
ber of  their teeth, due to economic reasons and in areas where 
bone length and width is insufficient to place implants [10-12]. 
They provide a psychological and social benefit of  wearing a fixed 
rather than removable prosthesis [10]. However due to a variety 
of  factors the practice of  fixed prosthodontics may yield a certain 
percentage of  unsatisfactory outcome which results in failures 
[13]. Dental caries was one of  the reasons for failure of  fpd in 
6% of  the cases. This may be because of  poor marginal fit of  
prosthesis, marginal leakage as the cement in the margin areas 
dissolves leading to sensitivity. Open margins may occur due to 
clinicians' inability to detect the margins during cementation [14]. 
Other factors include high caries index mouth, poor oral hygiene 

maintenance etc., [15, 16]. Similar studies in literature also showed 
caries as the reason for failure of  fdps [17, 18].

Retreatment due to ceramic chipping was observed in 26% of  
the cases. This could be attributed to too much thickness of  ce-
ramic in combination with a thin finish line, technical issues like 
CTE mismatch,or if  the prosthesis has gone through too many 
firing cycles leading to shrinkage of  the ceramic making it weak 
under occlusal loads [19]. Failure of  fdp due to ceramic chipping 
has also been documented in other studies [20-22]. Parafunctional 
habits like bruxism lead to excessive occlusal loads which may 
cause chipping on the ceramic. Dislodgement of  prosthesis or 
loss of  retention was observed in 21% of  the retreatment cases. 
The studies conducted by Cheung [23], Karlsson in which the 
loss of  retention was the primary cause of  failure. The study con-
ducted by Valderhaug shows similar results. If  the tooth was not 
isolated properly before cementation, the cement interface can 
break leading to contamination of  the cement from the oral fluids 
further causing dislodgement [24, 15]. Poor resistance and reten-
tion form due to excessive taper of  the abutment tooth could also 

Graph 2. Bar graph showing association between abfraction and failure of  fixed prosthesis. X-axis represents the presence 
or absence of  abfraction and Y-axis represents the percentage of  failure associated with abfraction. There is an increased 
rate of  ceramic chipping in the patients in whom abfraction is present, however the association between abfraction and 

failure of  fdp it is statistically not significant (Chi-square test, Pearson Chi-square value: 3.982, df: 3, p value : 0.552 (p>0.05 
which is statistically not significant).

Table 2. Association between abfraction and failure of  fixed dental prosthesis according to different age groups.

AGE
CHI-SQUARE 

VALUE
P 

VALUE18-30 
years

31-50 
years

51-70 
years >71 years

AB-
FRAC-
TION

ABSENT FAILURE

Posterior tooth loss 5.30% 13.50% 38.50% 0.00%

22.18 0.103

Ceramic chipping 26.30% 24.30% 7.70% 0.00%
Dislodgement 21.10% 24.30% 23.10% 0.00%

Secondary Caries 10.50% 5.40% 7.70% 0.00%
Occlusal discrepancy 15.80% 13.50% 7.70% 100.00%

Esthetics 21.10% 18.90% 15.40% 0.00%

PRE-
SENT FAILURE

Posterior tooth loss 0.00% 23.10% 0.00% 0.00%

4.818 0.186

Ceramic chipping 50.00% 23.10% 85.70% 0.00%
Dislodgement 0.00% 7.70% 14.30% 75.00%

Secondary Caries 0.00% 7.70% 0.00% 0.00%
Occlusal discrepancy 25.00% 7.70% 0.00% 25.00%

Esthetics 25.00% 30.80% 0.00% 0.00%

*The chi-square statistic is significant at the 0.05 level.
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be one of  the reasons for dislodgement and other complications 
[25].

Esthetics is the key to success of  any restoration [26]. Among the 
retreatment cases 14% of  the fixed dental prosthesis had been 
intentionally removed due to loss of  posterior tooth in order to 
fabricate a new fdp. 18% were retreated due to esthetic failures. 
This could be due to a colour mismatch on the clinician’s or the 
laboratory technician’s part. Improper chair light, poor commu-
nication with the laboratory, improper white balance etc are few 
among the reasons.Among all the esthetic failure factors, unac-
ceptable color match was greatest and was about 53.8% as re-
ported in a study done by Chandranaik et al [27]. 15% of  the 
failure cases were due to occlusal discrepancy. This could be due 
to premature contact, high points on the restoration, unbalanced 
occlusal forces etc.

Limitation of  our study is that it is done in an institutional set-
ting, hence there are limited samples. As it is an institutional study 
there can be operator bias, protocol bias seen.It is important to 
find the causative factors which will help in the management of  
fdp failures [28]. This will help us to identify the condition of  fail-
ure early and further complication [29] can be prevented so that 
the prognosis for the fdp is good.

Conclusion

Within the limitations of  this study, it can be concluded that ce-
ramic chipping is one of  the common reasons for retreatment 
of  fdps. Though presence of  abfraction was seen in most cases 
of  ceramic chipping, the failure of  the fdps could also be due to 
factors such as improper isolation, improper manipulation of  ce-
ment, heavy occlusal loads etc.
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