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ABSTRACT 

The objective of this study was to determine the different causes of failures of amalgam 
restorations in the department of dentistry at the Pakistan Institute of Medical Sciences, Islamabad. It was a 
cross sectional study and was based on collection and interpretation of data. 

Eighty (80) patients of both genders were selected randomly from out patient department of the 
department of dentistry. All the patients selected presented with post restoration complaint after amalgam 
fillings. Majority of cases reported with fractured restorations followed by recurrent caries and overhang 
fillings. Food lodgment due to poor proximal contact was the fourth common complaint. 

MATERIALS AND METHODS 
Eighty (80) patients of both genders were selected 

from the Dental Department of PIMS. Patients coming 
to the dental department with post amalgam restora-
tion complaints were selected randomly from the 
OPD. Specially designed proformas were used to get 
the detailed history of the patient. The duration of the 
restoration, which included the time since when the  

restoration was placed, was noted down. This helped in 
calculating the time duration in which the restorations 
failed. These time durations were based on patient 
history and gave the average time figures for these 
restorations. However, some patients presented with 
previous dental records which showed the time when 
the restoration was placed. 

The criteria of amalgam failure were stated as: 
1) Fractured restoration 

a) Marginal fracture 
b) Isthmus fracture 

2) Recurrent caries 
3) Improper proximal contact and marginal ridge 
4) Discolored restoration 
5) Gingival irritation due to overhang filling 
Patients were divided into groups according to the 

above mentioned five categories. Data were analyzed on 
the basis of age, sex, group and results were obtained. 

RESULTS 
Male to female ratio was 18:1.The average age was 

29 years. There were 28 maxillary and 52 mandibular 
teeth involved.65 out of 80 teeth had fractured restora-
tions. In the 65 cases with fractured restorations, 49 
showed isthmus fracture and 16 displayed marginal 
fractures. There were 49 class II restorations and the 
rest were class I. Recurrent caries were found in 52 
cases. Most of the fractured cases were associated with 
recurrent caries. There were 8 restorations where 
improper proximal contact and marginal ridge were the 
causative factor. 3 restorations were found discol- 
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INTRODUCTION 
Replacement of the failed restorations accounts for 

a large portion of the dentist time.1,5,7 Restorative 
dentists spend most of their time replacing failed 
restorations3,6. Amalgam constitute 80% of the 
restorations placed and average life of amalgam resto-
ration is 7-8 years. An amalgam restoration serving less 
than 5 years is considered a failure.9 It is therefore, 
imperative to evaluate and find out the causes of failure 
in order to provide a more lasting restoration and 
service. 

Common causes of amalgam failure are secondary 
caries, ditched margins, and fracture of teeth or resto-
rations and overhang fillings.4 Secondary caries is 
considered to be the predominant causes. Many studies 
indicate that 50% of the failure was attributed to be due to 
faulty cavity preparation, geometry, incorrect ma-
nipulation of the amalgam and inherent problems 
associated with metallurgical properties of amalgam. To 
identify the causes of failed amalgam restoration, it 
is necessary to assess the performance of restoration  
clinically. The purpose of this study was to evaluate 
the failures and to determine the ways to reduce these 
failures. 
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TABLE 1: TABLE SHOWING DISTRIBUTION OF 
TEETH GROUPS (n=80) 

Total No of Teeth Maxillary Mandibular 
1st Premolar 3  6  
2nd Premolar 4  4  
1st Molar 12  23  
2nd Molar 8  16  
3rd Molar 1  3  

 28 (36%) 52 (64%)  
TABLE NO 2: TABLE SHOWING INCIDENCE 

OF FAILURE ACCORDING TO BLACK'S 
CLASSIFICATION OF CAVITIES 

Total No of 
patients 

Class-I 
No (%) 

Class-II 
No (%) 

Clss-1V 
No (%) 

80 29 
36.25 

49 
61.25 

2 
2.5  

ored and gingival irritation due to over-hang was 
noticed in 4 cases. 

Longevity of restorations 
The proformas included the history of the duration 

of the restoration which showed the time since it was 
placed. From this history it was concluded that 38 out 
of 80 failures occurred after one year, 16 after six 
months, 6 after one month and 20 after three or more 
than three years. All these durations of the restorations 
were based on patient history. 

DISCUSSION 
The failure in amalgam restorations has been 

attributed to the type of material used, the technical 
quality of the restoration and the degree of patient 
compliance. Few studies have documented the failures 
in amalgam restorations and their longevity. Due to 
flaws in the study design, mixed placement criteria and 
other methodological weaknesses only a few reliable 
studies are available about the subject. 

Data from this study shows that 38 out of 80 
(47.5%) failures occurred after one year and 20 (25%) 
after 3 years or more. This is a very high failure rate as 
compared to 24% after one year and 13% after three 
years in studies done by Marymiuk et al. This high rate 
of failure was due to inadequate removal of caries and 
improper technique employed during placement of the 
restoration. 

Most commonly involved tooth was first molar. 
Among fractured restoration incidence of isthmus frac-
ture was greater than that of marginal fracture. Mar-
ginal fracture was due to mainly overhang amalgam 
and butt joint more/less than 90°. Class II failure was 
more than class I mainly due to isthmus fracture, 
recurrent caries and gingival affections. There were 
some problems in the present study as the recall rate 
dropped after the first few visits. A high percentage 
recall increases the accuracy in determining the post  

restoration results. Recall of patients is very important not 
only for finishing and polishing of the restoration 
but also for examination of any possible discrepancy. The 
patient hygiene maintenance is also important in the 
success of a restoration. Regular flossing of proximal 
contacts is a must along with brushing as well as 
regular check ups. 
CONCLUSIONS 

The following conclusions can be drawn from this 
study: 

1. Recurrent caries and fracture of the restoration 
are the most common reasons of failure of 
amalgam restorations. 

2. Differences in the incidence of failures in amal-
gam restorations among teeth, age and sex were 
not significant. 

3. The recall of patient after 24 hours is important 
not only for polishing but also for identifying 
and discrepancy in the restoration. 

4. Patient's oral hygiene maintenance is impor-
tant in success or failure of amalgam restora-
tions. 

The quality of any restoration is dependent upon the 
skill of the operator and upon the type of material used. 
The quality is also affected by a number of factors 
such as size of lesion, oral hygiene and salivary function 
of the patient. 

Further research is required to understand the 
individual cause of failures and to improve the longevity 
of the restoration. 
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