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OBJECTIVE: The purpose of this study was to evaluate reasons of failure for conventional crowns and fixed partial dentures
in patients reporting to the Prosthodontics OPD.
METHODOLOGY: This cross sectional study was carried out in the Department of Prosthodontics at Jinnah Medical and
Dental College, Karachi from December 2018 to September 2019. A total of 149 patients were enrolled in the study using nonprobability, consecutive sampling technique. The demographic data was recorded and patients were examined to assess the
cause of failure of fixed dental prosthesis. SPSS version 22 was used for statistical analysis.
RESULTS: The mean age of the 149 prosthesis examined was 4.78 ± 4.37 years. Most of the failures 130 (87.2%) were due
to biologic causes. Almost all of the patients (98.0%) cleaned their teeth by brushing. The mean life span of the 145 porcelain
fused to metal prosthesis examined was 4.89 ± 4.38 years. Most of the failed restorations were single unit with a mean prosthesis
age of 4.27 ± 4.26 years while 7 (4.7%) fixed partial dentures had greater than 5 units and had a mean life of 11.6 ± 5.45 years.
There was a statistically significant difference in the failure of prosthesis according to its position in the dental arch (p< 0.02)
CONCLUSION: Fixed dental prostheses provide one of the best treatment modalities for replacing teeth. At present the average
life of prosthesis at 4 years is less than satisfactory. To improve the longevity of these restorations it is necessary to have proper
patient selection, diagnosis, treatment planning, clinical and technical skills. It is also essential to educate the patient about
proper oral hygiene and prosthesis maintenance so that the life span of fixed prosthesis is increased.
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INTRODUCTION

L

oss of teeth is a common condition affecting
individuals globally.1 A systematic review on the
global burden of severe tooth loss indicated that
about 2.3% of the population was edentate in 2010.2 As there
is such a large number of people who have missing teeth,
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there is a high demand to replace missing teeth to improve
mastication and esthetics.3 Fixed prosthodontics allows
replacement of missing teeth by restorations that are not
readily removed from the mouth.4 Today, crowns and fixed
partial dentures are one of the most commonly used prosthesis
by dental practitioners to replace missing teeth.5 A crown is
a fixed extra-coronal artificial restoration that replaces the
lost tooth structure by covering the coronal portion of a
natural tooth with various materials such as cast metal alloy,
metal- porcelain, dental porcelain, resins or more recently
zirconia. A fixed partial denture is defined as a fixed
restoration which replaces one or more missing teeth and is
attached to natural teeth or an implant.4
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A crown provides one of the best options to restore an
endodontically treated tooth. It is also used widely to restore
form and function when a substantial amount of tooth
structure has been lost due to caries, trauma, or parafunctional
habits. The goal of these restorations is to restore esthetics,
function and comfort.6 When missing teeth are replaced by
the provision of fixed partial dentures after proper treatment
planning, they can provide acceptable function, esthetics,
value for money and longevity.5,7 However, in case of
improper treatment planning, they are more likely to fail
prematurely and lead to irreversible damage to the teeth and
supporting structures. In recent years, several investigators
have taken great interest in investigating the life span and
long-term quality of fixed dental prosthesis.8 Some of the
common failures in fixed bridge prosthodontics are loose
retainers, fracture of soldered joints, fracture of porcelain,
fracture of the abutment teeth or voids in retainer or pontic.
Failure of theses restorations may also lead to recurrent
caries or loss of abutment teeth.5
To be able to prevent these failures when providing a
fixed dental prosthesis, clinicians should have adequate
knowledge and skills regarding diagnosis, examination,
treatment planning and manual dexterity to execute the
planned treatment.8,9
The purpose of this study was to evaluate the reason of
the failure of conventional crowns and fixed partial dentures
in patients reporting to the Prosthodontics OPD.
METHODOLOGY
The study was carried out in the Department of
Prosthodontics of Jinnah Medical and Dental College from
December 2018 to September 2019. An institutional ethical
committee approval (BMDC/R&D/ERC/2019-05) was taken
before commencing the study. The sample size was calculated
using OpenEpi software v.3.01. Taking the prevalence of
failure of fixed restorations to be 13.8%, confidence interval
92% and margin of error 5%; the sample size came out to
be 149 patients.10 Non-probability, consecutive sampling
technique was used to include patients in the study.
Patients who reported to the OPD of Jinnah Medical and
Dental College in the Department of Prosthodontics with
problems related to their crowns or fixed partial dentures
(FPD) were selected for the study after consent was obtained
from them. Any prosthesis that required replacement or
repair was considered as failed. All the necessary data was
entered in a structured form. This included the patients'
demographics i.e. name, gender and age. Other data recorded
included the age of the prosthesis, the material of prosthesis,
cleaning method and frequency adopted by the patient, the
arch along with the location of restoration in the arch, the
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number of units of fixed restoration and the cause of failure
was noted. The examination of patients was carried out by
the principal investigator.
The failures were classified as biologic, mechanical and
esthetic. Biologic failures included endodontic failures,
compromised periodontal conditions, gingivitis, secondary
caries, mobility, poor oral hygiene, root recession, pain and
swelling, bone resorption, abscess formation, food impaction
and pocketing. Mechanical failures included dislodged
prosthesis, improper crown preparation, and fracture of an
abutment, prosthesis fracture and loss of restoration along
with abutment teeth. Esthetic failures included shade
mismatch and contour discrepancies.5
SPSS version 22 was used for data entry and analysis.
Data was analyzed to record the frequency and percentages
of failure of the fixed prosthesis according to cause of failure,
the material of prosthesis, location of the prosthesis in the
arch, the number of units in a prosthesis, the method and
regularity of cleaning teeth used by a patient. Mean ± SD
were calculated for age distribution and life span of prosthesis.
Stratification of data was done in terms of gender, age,
material of prosthesis, the location of the restoration in the
arch, number of units of fixed restoration and the cause of
failure.
RESULTS
Out of the 149 patients examined, there were 39 (26.2%)
males and 110 (73.8%) females. The mean age of the study
population was 42.4 years; ranging from 15- 81 years of
age. The mean age of the prosthesis examined in the study
was 4.78 ± 4.37 years. The reasons for failure of restorations
are shown in Figure 1.
Out of the 149 patients, 146 (98.0%) cleaned their teeth
Figure 1: Reasons of failure of fixed restorations
5,3%

14,9%
Biologic
Esthetic
Mechanical
130,88%

by brushing alone, while brushing plus flossing; use of
brushing and miswak and use of floss alone was performed
by 1 patient each. Eighty-four (56.4%) patients cleaned their
teeth once daily, 50 (33.6%) patients cleaned their teeth
twice daily, 11 (7.4%) cleaned their teeth three times daily,
4 (2.7%) were found to clean their teeth occasionally.
Among the 149 prosthesis analyzed 145 (97.3%) were made
of porcelain fused to metal while 4 (2.7%) were all metal.
The mean prosthesis life according to the material of
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Table 1: Failure percentage and mean prosthesis age
according to material of prosthesis

quadrants whereas the remaining 10 (6.7%) fixed restorations
extended from the anterior till the posterior segment. The
number of failing prostheses according to the position in the
arch and its mean life is shown in Table 3. There was a
statistically significant difference in the failure of prosthesis
according to their position in the dental arch (p< 0.02)
table 4. It was found that 89(59.7%) failed restorations were
of a single unit, 14 (9.4%) were two units, 25 (16.8%) were
3 units, 10 (6.7%) were four units, 4 (2.7%) were five units
and 7 (4.7%) fixed partial dentures had greater than 5 units.
The number of failed prostheses and their mean age according
to the number of units is shown in Table 5.

Table 2: Failure percentage and mean prosthesis age
according to dental arch

DISCUSSION

Failure
of units

t o
Failure
of units

Table 3: Failure percentage and mean prosthesis age
according to location of prosthesis

percentage and mean prosthesis age according to number

Failure percentage and mean prosthesis age according
number of units
percentage and mean prosthesis age according to number

Table 4: Relationship of location of tooth with the dental arch

p-value significant <0.05

Table 5: Failure percentage and mean prosthesis age
according to number of units

prosthesis is shown in Table 1. Seventy-four (49.7%) patients
had failing restorations in maxilla while 75 (50.3%) patients
presented with these restorations in mandible. The mean
prosthesis life according to the dental arch is shown in
Table 2. Results showed that 119 (79.9%) failed restorations
were in posterior quadrants, 20(13.4%) were in anterior

Crown and bridge failures are one of the most routinely
encountered problems by the dentists.8 A recent systematic
review revealed the cumulative 5-year survival rates of
93.5% for fixed partial dentures with a complication rate of
27.6%.11 Bjarni et al also reported a survival rate of 89.1%
for fixed partial dentures after 10 years in service. 12
Internationally, several surveys have been conducted to
assess the mean age that the prosthesis lasts for.10,13,14 The
mean prosthesis age in this study was found to be 4.8 years;
that is comparatively less than the mean age found by Prasad
et al13 i.e. 7.3 years and Walton et al14 8.3 years but longer
than the mean prosthesis age found by Cheung et al i.e. 2.8
years.10
A multitude of reasons have been reported in the literature
that result in the failure of crowns and bridges.5,8,11,14 In this
study it was found that the most common cause of failure
was due to biologic reasons (87.2%); with endodontic failures
accounting for more than half of the failed restorations.
Endodontic failures are likely to occur when the primary
root canal treatment provided was not up to the standard
principles.15,16 This can result in pain and swelling which
may necessitate the removal of a prosthesis to carry out
retreatment or retreatment through the already existing
prosthesis; thereby resulting in failure of crowns and bridges.5
Such findings are present in the literature, which has shown
that pulpal and root canal problems are a common cause of
failure of fixed dental prosthesis.10
According to this study the second most common cause
of failure in fixed restorations was secondary caries. This
finding is similar to a study conducted by Cheung GS
et al.10 Similarly, other studies found secondary caries to be
the most common cause of prosthesis failure.13,16-18 This high
rate of failure due to caries may be explained in part by the
less than optimal oral hygiene practices of the participants
in this study. This study showed more than half (55.6%) of
the participants brushed their teeth only once daily along
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with no other cleaning aid. To maintain near ideal plaque
control, brushing at least twice daily along with flossing is
recommended.18 It is therefore important that good oral
hygiene practices are reinforced in patients when they are
provided with any dental prosthesis and they be reiterated
at every follow up visit. Mechanical failures accounted for
only one-tenth of the failures in porcelain fused to metal
restorations, while no case of mechanical failure was reported
in the metal crowns. Dislodgement of crowns was the most
common mechanical failure reported. This can be partially
explained by the fact that most of these restorations were
found on posterior teeth which are subjected to higher forces
of mastication; thus having a higher chance of dislodgement.19
The results of the present study reported more failure of
the porcelain fused to metal restorations than the all-metal
restorations. Even though other studies have reported a
similar trend, the results of this study should be seen with
caution as the number of all-metal crowns examined in this
study were very few.13,14 To correctly compare the failure
rate of metal restorations to porcelain fused to metal
restoration, a case-control study can be carried out in the
future that studies an equal number of restorations in each
group. Porcelain fused to metal restorations in this study
lasted for 4.9 years, while metal restorations lasted for only
around 11 months. Memon and Ghani also
report a similar life span of porcelain fused to metal
restorations.20,21 Prasad et al13 however found that metal
restorations had a much longer life span of 8.5 years as
compared to porcelain fused to metal restorations, that were
serviceable for 7 years.
Results of this study report an equal number of failed
restorations in both the maxilla (50.3%) as well as the
mandible (49.7%); with more restorations located in the
posterior region. Restorations replacing tooth structure in
the posterior region of the arch had a shorter life span of 4.3
years as compared to those present in the anterior region i.e.
6.4 years. Similarly, Saleem et al23 also found that 60% of
failed restorations were located in the posterior segment of
the arch. These findings were in contrast to a study carried
out by Cheung22 who found that anterior fixed restorations
had a higher failure rate.
In fixed prosthodontics single crowns and fixed partial
dentures of up to 3 units are the most commonly used
restorations, hence more failures are likely to be reported in
such prosthesis.5 These observations are reiterated by the
results of this study which show that the more than half
(59.5%) of the failed restorations examined were single-unit
crowns, followed by 16% of 3 unit fixed partial dentures.
Similar findings have been published by the General Dental
Council of United Kingdom which reported that the majority
of the complaints received were about treatment related to
JPDA Vol. 29 No. 03 Jul-Sep 2020

crowns (196) and bridges (116).24 In general, fixed partial
dentures that extend for a span of more than four units present
a higher risk of failure.25 Randow26 reported similar results
whereby there were increased failure rates of long span
bridges, ranging from 7% for prostheses of 7-units to 23%
for prostheses having 10-units. In light of this literature, to
reduce the failure rate of a prosthesis and improve prosthesis
longevity, long span prosthesis should be avoided. In the
present study, however, no relation was found between the
span of prosthesis and its life. Single unit crowns and small
bridges examined in this study had a life of 4 years
approximately, whereas prostheses that were of 5 units or
more had a life of more than 7 years. These findings are
similar to Walton14 who did not find any relation between
prosthesis span and life of prosthesis.
Studies have been conducted in our part of the world to
examine the reasons for the failure of fixed prosthesis.20,21,23,27
The majority of these studies only focused on the prevalence
of failure concerning different variables. This study address
the longevity of the fixed prosthesis along with reporting
the variables related to failures of fixed prosthesis, such data
is present in the western population14 but to the best of
authors research, no local data was available. Other studies
can also be carried out to assess the reasons for failure in
fixed prosthesis other than conventional crowns and
fixed - fixed partial dentures.
CONCLUSION
Fixed dental prostheses provide one of the best treatment
modalities for replacing teeth. At present the average life of
prosthesis at 4 years is less than satisfactory. To improve the
longevity of these restorations it is necessary to have proper
patient selection, diagnosis, treatment planning, clinical and
technical skills. It is also essential to educate the patient
about proper oral hygiene and prosthesis maintenance so
that the life span of fixed prostheses is increased.
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