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ABSTRACT 

Objective: To evaluate the causes of failure of fixed dental prostheses (FDPs) in patients reporting to the Prosthodontic 
outpatient department. 
Study Design: Cross-sectional study 
Place and Duration of Study: Department of Prosthodontics, Armed Forces Institute of Dentistry (AFID), Rawalpindi, 
Pakistan, from Jan to Jun 2021. 
Methodology: Fifty-four patients aged 21–65 years presenting with failed fixed dental prostheses were included. Participants’ 
age, gender, prosthesis-related factors, reasons for failure, opposing dentition, and patient-related factors were recorded. 
Results: The total sample size was 54. The mean age was 47.67±9.898 years. The males were 31(57.4%) and females were 
23(42.6%). The most common reasons for failure were periodontal issues 14(25.93%) followed by endodontic 10(18.52%), 
fracture of abutments 9(16.67%), restorative issue 6(11.11%), dislodgment of crown 6(11.11%), incorrect margin 3(5.56%), and 
esthetic problems 3(5.56%). There was a statistically significant association between gender and reasons for failure of fixed 
partial denture (p-value=0.04).  
Conclusion: Periodontal and endodontic problems were the most common causes of fixed dental prosthesis failure. Careful 
assessment of abutment teeth, periodontal and endodontic status, prosthesis-related factors, and oral hygiene is important 
during treatment planning. 
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INTRODUCTION 

Tooth loss is a very common and increasing 
occurrence worldwide.1 Consequently, patients suffer 
from loss of multiple functions like mastication, 
speech, and esthetics.2 Loss of dentition also affects the 
quality of life of the patient.3 A myriad of treatment 
options are available for restoring missing teeth, like 
provision of removable partial dentures, fixed dental 
prosthesis, and dental implant prosthesis.4 Fixed 
dental prosthesis (FDP) was defined as a dental 
prosthesis luted or mechanically attached to natural 
teeth that provides primary support to restore a 
partially edentulous space and cannot be removed by 
the patient.  Fixed prosthesis is the most commonly 
chosen treatment option to rehabilitate patients with 
missing teeth. Patients usually have a better 
satisfaction level with these prostheses.5 

Proper case selection, diagnosis, and treatment 
planning are very important for the provision of a 
fixed partial denture. In cases in which proper 

treatment planning is not done, premature failure of 
fixed dental prosthesis (FDP) can occur. Studies have 
been conducted on long term success and failures of 
FDP.6 Among the common reasons for failure of FDP 
are fracture of porcelain, separation of soldered joint, 
fracture of abutment teeth, and fracture of retainers or 
pontics. Recurrent caries in abutment teeth or total 
loss of abutments can occur due to these failures in 
FDPs.7 The clinician should know these complications, 
their associated factors, and should take proper 
measures while planning FDP for patients.8 

Three main types of complications associated 
with FDPs are biological, mechanical, and esthetic 
failures.9 Biological complications are failures due to 
non-vitality of pulp or periodontal issues. Fracture of 
porcelain, separation of soldered joint, and fracture of 
retainer or pontic are mechanical complications. 
Unsatisfactory esthetics of the prosthesis and patients’ 
dissatisfaction with esthetics are esthetic failures.10 

The rationale of this study is to better understand 
and assess causes of failure of fixed dental prosthesis, 
so that the dental practitioner can form a 
multidisciplinary approach to make an appropriate 
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treatment plan for improved level of patient care. The 
objective of this study was to evaluate the causes for 
failure of fixed dental prosthesis in patients reporting 
to the Prosthodontics Department, AFID.  

METHODOLOGY 

This cross-sectional study was conducted at the 
Department of Prosthodontics, AFID, Rawalpindi, 
Pakistan, from Jan to Jun 2021. Based on a previously 
published study by Riaz et al., an anticipated 
population proportion of 0.69, a level of significance of 
5%, a confidence level of 95%, and a margin of error of 
12.5% were used for sample size calculation.11 The 
calculated sample size was 54. Therefore, 54 patients 
with failed fixed dental prostheses were included 
using non-probability consecutive sampling. 

Inclusion Criteria: Patients aged 21–65 years reporting 
with failed FDPs due to endodontic, restorative, 
periodontal, mechanical, or esthetic causes were 
included. 

Exclusion Criteria: Immunocompromised patients, 
pregnant females, teeth with vertical root fractures or 
iatrogenic root perforations, and FDPs cemented less 
than one month before evaluation. 

Prosthodontic diagnosis was made after history 
taking and thorough clinical examination. 
Participants’ age, gender, age of prosthesis, arch, 
prosthetic materials, number of units, reasons for 
failure, opposing dentition, abutment status, patient-
related factors such as parafunctional habits or 
occlusal interferences, and local factors such as oral 
hygiene were recorded. Abutment evaluation was 
performed clinically and radiographically for 
resistance and retention form. Parafunctional habits 
were assessed through history. Occlusal interference 
was assessed clinically by asking participants to move 
the jaw into a protrusive position and to open and 
close the mouth. Oral hygiene was assessed by visual 
inspection for plaque, calculus, and carious lesions. 

Data analysis was performed using Statistical 
Package for the Social Sciences (SPSS) version 23. 
Categorical variables were presented as frequencies 
and percentages, while mean and standard deviation 
were calculated for age. Reasons for failure were 
stratified by age group and gender to assess effect 
modification using Fisher’s exact test. A p-value ≤0.05 
was considered statistically significant. 

RESULTS 

The mean age of the participants was 47.67±9.91 
years (range: 21–65 years). There were 31 (57.4%) 

males and 23 (42.6%) females. The most common age 
of the failed prosthesis was 11–15 years (n=17, 31.5%), 
followed by 7–10 years 14(25.9%). Most failures 
occurred in the mandible (n=32, 59.3%). Porcelain-
fused-to-metal (PFM) was the most common material 
used in failed FDPs (n=44, 77.8%), followed by all-
metal and all-ceramic prostheses (n=6, 11.1% each). 
Most FDPs comprised 3–5 units (n=28, 51.9%). (Table-
I) 

Table-I: Frequency of Gender, Age, Arch, Materials of 
Prosthesis, and Number of Units (n=54) 
Variables n(%) 

Gender 
Male 31(57.4%) 

Female 23(42.6%) 

Age of 
Prosthesis 
(years) 

1-3  2(3.7%) 

4- 6 10(18.5%) 

7-10  14(25.9%) 

11-15  17(31.5%) 

>15  11(20.4%) 

Arch 
Maxilla 22(40.7%) 

Mandible 32(59.3%) 

Materials of 
prosthesis 

PFM* 44(77.8%) 

All metal 6(11.1%) 

All ceramic 6(11.1%) 

Number of 
units 

1-2  5(9.3%) 

3-5  28(51.9%) 

4-8  16(29.6%) 

>8  5(9.3%) 
*PFM - porcelain-fused-to-metal 

 

The most common status of opposing dentition 
was natural dentition (n=35, 64.8%), followed by FDPs 
(n=12, 22.2%) and removable dentures (n=7, 13.0%). 
Abutments were non-vital in 25 (46.3%) cases. 
Parafunction was present in 7 (13.0%) participants, 
systemic conditions in 4 (7.4%), and inadequate oral 
hygiene in 20 (37.0%) cases. (Table-II) 

The most common reason for fixed dental 
prosthesis failure was periodontal problems (n=14, 
25.93%), followed by endodontic problems (n=10, 
18.52%) and abutment fracture (n=9, 16.67%). Other 
reasons were restorative problems (n=6, 11.11%), 
crown dislodgement (n=6, 11.11%), incorrect margins 
(n=3, 5.56%), and esthetic problems (n=3, 5.56%). 
(Figure) 
 

Figure: Reasons for Failure of Fixed Partial Dentures (n=54) 
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There was a statistically significant association 
between gender and reasons for failure of fixed partial 
dentures (p=0.04). Among males, restorative problems 
(83.3%), crown dislodgement (83.3%), and endodontic 
problems (64.3%) were more frequent than among 
females. (Table-III) 
 

Table-II: Frequency of Opposing Dentition Status, Abutment 
Condition, Patient Factors, and Local Factors (n=54) 
Variables  n(%) 

Status of opposing 
dentition 

Natural 35(64.8%) 

Fixed partial denture 12(22.2%) 

Removable 7(13%) 

Abutment condition 
Vital 29(53.7%) 

Non-vital 25(46.3%) 

Patient factors 

Normal 43(79.6%) 

Parafunction 7(13%) 

Systemic conditions 4(7.4%) 

Local factors 
Inadequate oral hygiene 20(37.0%) 

Regular brushing 34(63.0%) 
 

The association between age group and reasons 
for failure of fixed partial dentures was not statistically 
significant (p=0.458). In the 21–30-year age group, 
restorative problems were the most common reason 
for failure (n=2, 22.2%). Among participants aged 51 
years and above, endodontic problems were the most 
common reason (n=7, 50.0%). (Table-IV) 
 

Table-III: Reasons For Failure Of Fixed Partial Dentures 
Stratified By Gender (n=54) 

Variable 

Gender 
p-

value* 
Male Female 

n(%) n(%) 

Periodontal 5(50%) 5(50%) 

0.04 

Restorative 5(83.3%) 1(16.7%) 

Dislodged crown 5(83.3%) 1(16.7%) 

Improper Crown Preparation 0(0%) 3(100%) 

Abutment Fracture 4(44.4%) 5(55.6%) 

Incorrect Margin 3(100%) 0(0%) 

Esthetic Failure 0(0%) 3(100%) 

Endodontic 9(64.3%) 5(35.7%) 
*Fisher exact test (p-value <0.05 is taken as significant) 
 

Table-IV: Reasons for Failure of Fixed Partial Dentures 
Stratified by Age Group (n=54) 

Variable 

Age group (years) 

p-value* 21-30 31-40 41-50 51 & above 

n(%) n(%) n(%) n(%) 

Periodontal 1(10.0%) 1(10.0%) 6(60.0%) 2(20.0%) 

0.46 

Restorative 0(0%) 2(33.3%) 2(33.3%) 2(33.3%) 

Dislodged 
crown 

0(0%) 0(0%) 4(66.7%) 2(33.3%) 

Improper 
Crown 
Preparation 

1(33.3%) 0(0%) 0(0%) 2(66.7%) 

Abutment 
Fracture 

2(22.2%) 0(0%) 4(44.4%) 3(33.3%) 

 

DISCUSSION 

The main findings of the study revealed that the 
most common reasons for failure of FDPs were 
periodontal problems, followed by endodontic issues 
and fracture of the abutment. Other reasons for failure 
of FDPs were restorative issues, dislodgment of the 
crown, incorrect margin, and poor esthetics. 
Periodontal problems in FDPs arise due to inadequate 
design of the prosthesis, where plaque accumulates 
under and around the prosthesis, leading to the loss of 
attachment in abutment teeth, mobility of abutment 
teeth, and ultimately failure of FDPs.12 Our results 
showed 25% of failures occurring due to periodontal 
problems. Furthermore, in 5.56% of cases incorrect 
margins were found, which can also eventually 
contribute to periodontal failure.   

Another reason for periodontal failure can be 
inadequate oral hygiene of patients.13 Another reason 
for failing fixed prosthesis due to periodontal issue is a 
lack of proper supporting abutments and violation of 
Ante’s law. A smaller number or weak abutments can 
lead to mobility due to overloading.14  Our findings 
showed that the most common reason for failure of 
fixed dental prosthesis was periodontal issue (n=14, 
25.93%), followed by endodontic (n=10, 18.52%) and 
fracture of abutment (n=9, 16.67%). Chandranaik et 
al.,15 in a study on 450 participants with failed FDPs, 
reported that the most common reason for failure was 
biological (periodontal and endodontic), then 
mechanical and esthetics. These findings support our 
study. Another study conducted by Naz et al., on the 
Karachi population also reported that the common 
cause of failing fixed dental prosthesis was 
biological.16 

This study confirmed that the most common 
status of opposing dentition was natural, followed by 
FDP, and least was removable prosthesis. Opposing 
dentition can have a role in the failure of fixed 
prosthesis.2 The force of natural dentition is higher 
than FDP and much higher than removable dentures. 
That may be the reason that failure was less in cases 
having removable dentures in the opposing arch in 
our study.17  Our study showed that failure of fixed 
dental prosthesis was more common in the mandible 
than in the maxilla.  This can be attributed to the more 
mobile nature of the lower jaw and higher stress 
concentration. The maxillary arch can easily dissipate 
stresses by transferring to the cranium, while on the 
other hand, the mandible must absorb all stresses by 
itself. Similarly, Tatematsu et al., studied complications 
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of FDPs and reported that failure is more common in 
the mandible.17 

Our findings showed that the most common 
material used in these failed prostheses was porcelain 
fused to metal (PFM). PFM is most economical and 
widely used in our country. But this material has less 
strength than all-metal, all-ceramic, all-ceramic and 
zirconia. Due to porosities and stress concentration in 
FDPs, fracture and chipping commonly occur. Similar 
results were reported by Setia et al.18 

Our study found that there was a statistically 
significant association between gender and reasons for 
failure of fixed dental prosthesis (p=0.04). Among 
males, restorative issues, crown dislodgment, and 
periodontal problems were more than in females. The 
higher failure rates of FDP in males can be attributed 
to stronger oral activity and higher masticatory 
forces.8,16 But it can also be more likely due to less 
appreciation of oral hygiene or more use of tobacco in 
males than in females, as shown in various studies.10 
Studies similar to Weiner et al., reported that failures 
of FDP are higher in males than in females.19 

Even though patients globally are increasingly 
aware of the importance of oral health, in a developing 
nation like ours, it is still exiguous. Therefore, 
encouraging better oral hygiene practices and regular 
dental follow-up examinations may help prolong the 
life of the prosthesis and the abutment teeth. Patient 
education should also be considered in future 
provision of such a prosthesis. These factors can also 
be a subject of future studies and should be analyzed. 

LIMITATION OF THE STUDY 

The place of original fabrication of the FDPs was not 
recorded, which may have introduced unmeasured variation 
in prosthesis-related factors. A need to clinically consider the 
periodontal and endodontic health of the patient as a study 
variable to evaluate the patient’s oral hygiene habits before 
recommending an FDP.   

CONCLUSION 

Periodontal and endodontic problems were the most 
common causes of fixed dental prosthesis failure, followed 
by abutment fracture, restorative problems, crown 
dislodgement, incorrect margins, and esthetic problems. 
These findings highlight the importance of careful 
assessment of abutment teeth, particularly periodontal and 
endodontic status, during FDP treatment planning. 
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