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ABSTRACT

Objective: The objective of this was to determine the longevity and causes of failure of amalgam in patients
reporting to tertiary care center.

Study Design: Cross-Sectional Study

Place and Duration of Study: This study was conducted at the Khyber College of Dentistry Peshawar, Bacha Khan
Medical College Mardan and Kohat Institute of Dental Sciences on 100 patients for a period of ten months from
January 2019 to October 2019.

Materials and Methods: Patients with faulty amalgam or composite restorations, placed at least 6 months before
the time of examination, and needing replacement their tooth restorations on esthetic or functional ground were
included in this study. Patients with limited mouth opening, below 10 year of age, mental and psychiatric disorder
were excluded. Teeth were examined under mirrors and explorers. Proximal restorations were evaluated with dental
flosses. Evaluation was also done using periapical and bite-wing radiographs when required. We ask for reasons for
replacement which are; endodontic treatment/pain, caries, fracture of tooth, fracture of restoration, extraction of
adjacent tooth, and insufficient approximal contact. The operator experience and duration of restoration were also
recorded. Data analysis was done in SPSS 20. Data stratification was done by using Chi-Square test. A P-value of
less than or equal to 0.05 was considered significant.

Results: The mean age of the participants was 29.98+8.84 years. The males were 62(62%) and females were
38(38%). The most common location of restorations was mandibular molars (n=49, 49%) followed by mandibular
anterior teeth (n=18, 18%). The frequency of failed restoration was found in 28(28%) cases. The most common
cause of amalgam and composite failure was combined endodontic failure and fracture of the restored teeth (n=9,
9%) followed by fracture of restoration itself (n=8, 8%) and need for root canal treatment (n=6, 6%). The most
common longevity of restoration was of 2-5 years duration (n=49, 49%) followed by 6-8 years (n=17, 17%) and 1-2
years (n=16, 16%). Most commonly failed restorations were those placed by technicians (n=8, 53.30%), student in
institute (n=3, 37.50%) and general dental practitioners (n=14, 25.5%). The failure for specialist (2-year degree) was
14.3% (n=1) and specialist (4-year degree) was 13.30% (n=2) and they were statistically significant (P=0.109).
Conclusion: The amalgam and composite restorations needed to be replaced due to endodontic failure, fracture of
tooth, fracture of restoration itself, secondary caries, and insufficient proximal contact. The clinicians need to be
vigilant to combat these issues in their practices.
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INTRODUCTION Many alterations have been happened in the application
of restorative dental materials during the last three

decades. For instance there an increasing trend in the
importance of aesthetic restoration of posterior teeth.!
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mercury is adding in order to make the material plastic,
moldable and useable in direct restoration.’
Additionally, more tooth preparation is required
enhancing large restoration retention, make amalgam
restoration questionable for conservative dental
practice. That’s the reason that the composite
restoration has been increasing worldwide for as a
direct restoration in posterior teeth.®’

In a study of 7 year follow up on 1748 restorations
found that overall failure was 10.1%. The amalgam
restoration’s survival rate was 94.4% while for
composite it was 85.5%. The main reason for failure in
both amalgam and composite fillings was secondary
caries. For composite the relative risk due to secondary
caries was 3.5 times more.® Another study assessed the
most common reasons for replacing amalgam in vital as
well root canal treated teeth. They reported that cusp
fracture and recurrent caries was common reason for
amalgam restoration replacement.’

In dental practice the major concern is the failure of
dental restorations. Majority of operative work is
comprised of replacement of failed direct restorations.
Dental professionals should knowledgeable of the
durability of direct restorations, and potential causes for
its failure. So, the objective of this was to determine
the longevity and causes of failure of amalgam in
patients reporting to tertiary care center.

MATERIALS AND METHODS

This cross-sectional study was carried out after the
obtaining the approval from hospital ethical review
committee in Khyber College of Dentistry Peshawar,
Bacha khan medical college Mardan and Kohat
Institute of dental sciences. This study included 100
patients (100 restored teeth). These patients were
selected consecutively from patients referring to the
Department of Operative Dentistry, from outpatient
department of these hospitals form January 2019 to
October 2019. Verbal informed consent was taken from
each patient after full explanation the detail and purpose
the research.

Patients with faulty amalgam or composite restorations,
placed at least 6 months before the time of examination,
and needing replacement their tooth restorations on
esthetic or functional ground were included in this
study. Patients with limited mouth opening, below 10-
year age, mental and psychiatric disorder were excluded
after history and intra-oral examination.

Teeth with restoration were dried with air spray and
examined under mirrors and explorers. Proximal
restorations were evaluated with dental flosses.
Evaluation of the restored dentition was also done using
periapical and bite-wing radiographs when required.
Patients were asked when the restorations had been
placed.

We used closed ended questions proforma design after
studying previous literature.” We ask for reasons for

replacement which are; endodontic treatment/pain,
caries, fracture of tooth, fracture of restoration,
extraction of adjacent tooth, and insufficient
approximal contact. The operator experience and
duration of restoration were also recorded.

Data analysis was done in SPSS version 20.
Frequencies and percentages for the reasons for failure
of the restorations (amalgam and composite) and
duration were computed. Data stratification was done
by gender, age and operator experience using Chi-
Square test. A P-value of less than or equal to 0.05 was
considered significant.

RESULTS

The mean age of the participants was 29.98+8.84 years.
The age was ranging from 18 to 60 years. Of total
hundred restorations/cases the maximum number of
cases (n=65, 65%) were age 18 to 30 years followed by
age group 31 to 40 years (n=26, 26%). The males were
62(62%) and females were 38(38%). Amalgam
restorations were found in 47(47%) and composite were
in 53(53%) cases. The most common location of
restorations was mandibular molars (n=49, 49%)
followed by mandibular anterior teeth (n=18, 18%).

Table No.l: Distribution of age, gender, material,
location of restoration and failure of restoration

categories
Parameter Category | Frequency | Percent
18-30 65 65
31-40 26 26
Age 41-50 5 5
51-60 4 4
Total 100 100
Male 62 62
Gender Female 38 38
Total 100 100
Amalgam 47 47
Material Composite 53 53
Total 100 100
Lowgr 18 18
anterior
upper 12 12
anterior
e [ e |
Location of
restoration Upper 8 8
molar
Lower 11 11
premolar
upper 5 5
premolar
Total 100 100
Failure of Yes 28 28.0
restoration No 72 72.0
Total 100 100.0
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Table No.2: Distribution of causes of restoration
failure and Longevity of restoration

Parameter [(Category Frequency| Percent
No 72 72
Endodontic
treatment/ 6 6
pain
Fracture of
tooth 1 1
Fracturg of 8 8
restoration
Causes of | Insufficient
restoration | approximal 1 1
failure contact
Endodontic +
restoration 9 9
fracture
both fracture
of tooth and 1 1
restoration
Segondary 2 2
caries
Total 100 100
less than lyear 7 7.0
. 1-2 years 16 16.0
Lo”gﬁ"'ty 2.5 years 49 49.0
restoration 6-8 years 17 17.0
9-12 years 11 11.0
Total 100 100.0

In maxilla there were 12(12%) restorations in anteriors
and 8 restorations in molars. The frequency of failed
restoration was found in 28(28%) cases. The rest of
details are shown in table 1.

The most common cause of amalgam and composite
failure was combined need for endodontic failure and
fracture of restoration (n=9, 9%) followed by fracture
of restoration itself (n=8, 8%) and need for root canal
treatment (n=6, 6%). Other causes for failure of
restoration were secondary caries (n=2, 2%),
insufficient approximal contact (n=1,1%), and fracture
of tooth (n=1,1%). The most common longevity of
restoration was of 2-5 years duration (n=49, 49%)
followed by 6-8 years (n=17, 17%) and 1-2 years
(n=16, 16%). The maximum longevity of 9 to 12 years
was found in 11(11%) cases. Less than one-year
duration was found in 7 cases. The details are shown in
table 2.

The failure was more in composite (n=20,27.8%) than
amalgam (n=9, 19.2%) restorations and the results were
statistically significant (P=0.040). Most commonly
failed restorations were those placed by technicians
(n=8, 53.30%), students in institute (n=3, 37.50%) and
general dental practitioners (n=14, 25.5%). The failure
for specialist (2 years degree) was 14.3% (n=1) and
specialist (4 years degree) was 13.30% (n=2). But these
differences were not statistically significant (P=0.109).
Similarly, the failure rate among different age groups
(P=.249), and in various locations (P=.065) were not
statistically significant. The detailed statistics are given
in table 3.

Table No.3: Failure of restoration stratified by material, operator experience, Cause of failure age and

location of restoration

Failure of restoration
Yes No P-value
N % n %

. Amalgam 9| 31.03 38 | 80.90

material Composite 20| 278 33| 622] 004
General dental practitioner 14| 25.50 41 | 74.50
Technician 8| 53.30 7| 46.70

Operator experience | Specialist (4-year degree) 2| 13.30 13| 86.70 109
Specialist (2-year degree) 1| 14.30 6| 85.70
Student in institute 3| 37.50 5] 6250
No 0 0.00 72 | 100.00
Endodontic treatment/pain 6| 21.40 0 0.00
Caries 0 0.00 0 0.00
Fracture of tooth 1 3.60 0 0.00
. Fracture of restoration 8| 28.60 0 0.00

Cause of failure Extraction of adjacent tooth 0 0.00 0 0.00 <0.001

Insufficient approximal contact 1 3.60 0 0.00
Endodontic + restoration fracture 9| 3210 0 0.00
both fracture of tooth and restoration 1 3.60 0 0.00
Secondary caries 2 7.10 0 0.00
18-30 21| 75.00 44 | 61.10

Age 31-40 7| 25.00 19| 26.40 .249
41-50 0 0.00 5 6.90
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51-60 0 0.00 4 5.60
Lower anterior 0 0.00 18 | 25.00
upper anterior 5| 17.90 7 9.70
. Lower molar 17 60.70 32 44.40 a
Location Upper molar 2| 7.10 6] s830|
Lower premolar 4| 14.30 7 9.70
upper premolar 0 0.00 2 2.80
DISCUSSION rates and risk of secondary caries than amalgam

This study was conducted to know the longevity and
causes of failure of amalgam in patients reporting to
tertiary cares. Our findings showed that composite
restorations were more than amalgam. Most common
site of failure was in mandibular molars. The frequency
of failure of amalgam and composite was 28%. The
most common cause of amalgam and composite failure
was combined endodontic failure and fracture of
restoration followed by fracture of restoration itself and
need for root canal treatment. Other causes for failure
of restoration were secondary caries, insufficient
approximal contact, and fracture of tooth. The
maximum longevity for direct restoration was 12 years.
The failure was more in composite than amalgam
filling.

Several factors affecting the performance of direct
restorations, including the experience level of the
clinician,™ the type of restorative materials used,’ the
tooth’s position in the jaw," the type of tooth,'* the
design of restoration,* the size of restoration,'* the
number of restored surfaces and the age of the patient™.
Our results showed that composite filling were more
than amalgam. The reason for this may more use of
composite in posterior teeth. While in anterior teeth
only composite filling are placed. The other reason for
greater number of composite restoration than amalgam
may due to concern of mercury toxicity in amalgam
filling. It is now gaining popularity to restore posterior
teeth with composite resins among practitioners, and
there is increasing demand for such esthetic
restorations. Certainly, the composite resin is most
common esthetic alternative to dental amalgam.**

Our study showed that most common site of failure was
in mandibular molars. This can be due to reason that
mandibular first molar erupt first of all among the
permanent teeth at the age of 5 years.”® At that time
children are careless and most of our parents are not
aware about oral hygiene of their children, so they are
prone to caries and need restoration in order to relieve
pain.*®

The current results showed that the failure more in
composite than amalgam filling. The results were
statistically significant. A Cochrane review conducted
on direct composite resin fillings versus amalgam
fillings for permanent or adult posterior teeth in 2014
included seven trials in the systematic review and
reported that resin composites lead to higher failure

restoration.’’ These results are in consistent to the
current findings.

The causes of amalgam and composite failure was
combined need for endodontic failure and fracture of
restoration followed by fracture of restoration itself,
need for root canal treatment, secondary caries,
insufficient approximal contact and fracture of tooth. A
study conducted in Pakistan on reasons for the failure
of class | and Il amalgam restorations showed that
common reasons to replace amalgam fillings was
secondary caries, followed by inadequate resistance
form.™® These results are similar to our findings as in
our study we found that fracture of restorations or
restored teeth was in the list of the reason for failure
amalgam. These two; fracture of restorations or restored
teeth are called inadequate resistance form.

In our study the frequency of failed restorations was
28%. A study conducted by Shah et al.”® in Pakistan on
replacement of amalgam restorations reported that
around 47% of the restorations underwent failure. The
failure of Shah et al. is higher than our may due to
improvement in modern materials and increased
knowledge among practitioner as the Shah et al. study
was conducted in 2010. Other reason for difference
may that we calculated failure for both composite and
amalgam while Shah et al. only reported amalgam
failure rate.

In previous studies many cause of failure of composite
fillings were reported which were secondary caries,
occlusal stress risk, socioeconomic factors, experience
of clinical operators, cavity designs, and endodontic
failure, 1012 %

However, the current study is cross study and cannot
calculate survival of restoration. The survival analysis
need follow up studies, so further large scale and
longitudinal studies are needed on this subject. We ask
the patients about duration of restorations so recall bias
can be an issue in this study.

CONCLUSION

The amalgam and composite restorations needed to be
replaced due to endodontic failure, fracture of tooth,
fracture of restoration itself, secondary caries, and
insufficient proximal contact. The clinicians need to be
vigilant to combat these issues in their practices.
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