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Abstract 

This research aims to evaluate the long-term clinical performance of composite and amalgam 

restorations in posterior teeth. A retrospective cohort study will be conducted using dental 

records from a university dental clinic. Patients with both composite and amalgam restorations 

placed in posterior teeth will be included. Data on restoration type, size, location, and placement 

date will be collected. Follow-up data will be gathered through patient recall and examination 

records. Kaplan-Meier survival analysis will be used to estimate survival rates, and Cox 

proportional hazards regression will be used to identify factors associated with restoration 

failure. This study will provide valuable information on the relative performance of composite 

and amalgam restorations in posterior teeth, aiding clinicians in making informed treatment 

decisions. 

Keywords: composite restorations, amalgam restorations, posterior teeth, long-term outcomes, 

survival analysis, clinical performance. 

Introduction 

The realm of restorative dentistry has witnessed a dynamic evolution, with composite resins 

emerging as formidable contenders to the long-standing dominance of amalgam restorations. 

This paradigm shift has ignited a fervent debate within the dental community, compelling a 

comprehensive evaluation of the long-term performance of these materials in the context of 

posterior teeth. While amalgam has historically been the gold standard for posterior restorations, 

offering exceptional durability and resistance to wear, its inherent toxicity and aesthetic 

limitations have spurred the search for viable alternatives. Composite resins, on the other hand, 

have garnered significant attention due to their biocompatibility, versatility, and ability to mimic 

the natural tooth structure. However, concerns persist regarding their longevity, susceptibility to 

wear, and potential for secondary caries. 

This scholarly endeavor delves into the intricate interplay between these two restorative 

materials, aiming to elucidate their long-term clinical outcomes in posterior teeth. By 

meticulously examining a vast array of scientific literature, including randomized controlled 

trials, systematic reviews, and meta-analyses, this investigation seeks to unravel the factors 

influencing the success or failure of composite and amalgam restorations. Key parameters such 

as survival rates, marginal integrity, secondary caries, and esthetic outcomes will be scrutinized 

to provide a comprehensive understanding of their relative merits and limitations. 

A pivotal aspect of this research involves the meticulous analysis of patient-specific factors that 

may impact the longevity of these restorations. Variables such as age, oral hygiene practices, 

dietary habits, and underlying systemic conditions will be explored to elucidate their potential 

influence on the clinical performance of composite and amalgam restorations. Additionally, the 

role of operator skill and technique in achieving optimal outcomes will be critically assessed. 

By unraveling the complex interplay between material properties, clinical factors, and patient 

characteristics, this study endeavors to provide valuable insights for dental practitioners in 

selecting the most appropriate restorative material for their patients. Furthermore, it aims to 
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contribute to the ongoing discourse surrounding the evolution of restorative dentistry, fostering 

evidence-based decision-making and ultimately enhancing patient care. 

This scholarly exploration is poised to shed light on the enduring debate surrounding composite 

and amalgam restorations, providing a comprehensive evaluation of their long-term clinical 

performance in posterior teeth. By delving into the intricate interplay between material 

properties, clinical factors, and patient characteristics, this investigation aspires to provide 

valuable insights for dental practitioners and contribute to the advancement of restorative 

dentistry. 

Literature review 

The debate surrounding the long-term efficacy of composite and amalgam restorations in 

posterior teeth has been a subject of extensive research and clinical discussion. While amalgam 

has historically been the gold standard for its durability and resistance to wear, advancements in 

composite materials have challenged its dominance. This review delves into the existing 

literature to evaluate the long-term outcomes of these two restorative materials, considering 

factors such as survival rates, marginal integrity, secondary caries, and patient satisfaction. 

Numerous studies have investigated the longevity of composite and amalgam restorations in 

posterior teeth. Meta-analyses and systematic reviews consistently report that amalgam 

restorations exhibit higher survival rates compared to composite restorations, particularly in 

larger and more complex restorations. However, it is important to note that these findings are 

often influenced by the quality of the restoration, operator skill, and patient-related factors. 

Recent studies have shown a narrowing gap in survival rates between the two materials, 

suggesting that advancements in composite technology and adhesive techniques have improved 

their long-term performance. 

Marginal integrity is a critical factor in the success of any restoration, as it influences the risk of 

secondary caries and restoration failure. While amalgam restorations traditionally exhibit 

excellent marginal adaptation, composite restorations have shown improvements in this area with 

the development of newer adhesive systems and restorative techniques. However, challenges 

such as polymerization shrinkage and microleakage can still compromise the marginal integrity 

of composite restorations, particularly in larger restorations. 

Secondary caries is a major cause of restoration failure, and its occurrence is influenced by 

various factors, including the type of restorative material, operator technique, and patient oral 

hygiene. Studies have consistently shown that amalgam restorations have a lower incidence of 

secondary caries compared to composite restorations. However, the risk of secondary caries with 

composite restorations has decreased with the use of preventive measures, such as fluoride 

varnish and sealants, and improved adhesive techniques. 

Patient satisfaction is an important consideration in restorative dentistry, as it impacts treatment 

acceptance and long-term oral health outcomes. While amalgam restorations may offer superior 

longevity and resistance to wear, they are often associated with aesthetic concerns, particularly in 

the esthetic zone. Composite restorations, on the other hand, can be matched to the color of the 

surrounding tooth structure, providing a more natural appearance. However, composite 

restorations may be more susceptible to wear and staining over time, potentially affecting patient 

satisfaction. 

In conclusion, the choice between composite and amalgam restorations in posterior teeth is a 

complex decision that should be based on a variety of factors, including the size and location of 

the restoration, the patient's caries risk, and their aesthetic preferences. While amalgam 

restorations continue to offer superior long-term performance in terms of survival rates and 
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resistance to secondary caries, composite restorations have made significant advancements in 

recent years, particularly in terms of aesthetics and marginal integrity. As technology continues 

to evolve, it is likely that the gap in performance between these two materials will continue to 

narrow, providing clinicians with a wider range of options to meet the diverse needs of their 

patients. 

Research Questions: 
1. What is the long-term clinical performance and survival rate of composite resin 

restorations compared to amalgam restorations in posterior teeth, considering factors such 

as restoration size, patient demographics, and operator experience? 

2. How do composite resin and amalgam restorations differ in terms of marginal integrity, 

secondary caries, and post-operative sensitivity over a 10-year period in posterior teeth? 

Significance of Research 

This research aims to provide long-term clinical evidence on the comparative performance of 

composite and amalgam restorations in posterior teeth. By evaluating factors such as survival 

rates, marginal integrity, secondary caries, and patient satisfaction, this study will contribute to 

evidence-based decision-making in restorative dentistry. This information will be valuable for 

clinicians, policymakers, and patients in selecting appropriate restorative materials, optimizing 

treatment plans, and potentially reducing the need for future restorative interventions. 

Data analysis 

The long-term performance of composite and amalgam restorations in posterior teeth has been a 

subject of extensive research and debate within the dental community. While amalgam has 

historically been the gold standard for posterior restorations due to its durability and resistance to 

wear, advancements in composite materials have led to increased interest in their use. 

Several studies have compared the longevity and clinical outcomes of composite and amalgam 

restorations. These studies have generally found that amalgam restorations tend to have higher 

survival rates and longer longevity compared to composite restorations, particularly in larger and 

more complex restorations. However, composite restorations have the advantage of being tooth-

colored, which is often preferred by patients for aesthetic reasons. 

Factors such as the size and location of the restoration, the skill of the clinician, and the oral 

hygiene practices of the patient can influence the long-term success of both types of restorations. 

Additionally, the development of newer, more advanced composite materials with improved 

properties has the potential to narrow the performance gap between composite and amalgam 

restorations. 

While amalgam remains a reliable option for posterior restorations, the increasing popularity of 

composite materials necessitates ongoing research to evaluate their long-term performance and 

identify factors that may impact their success. As dental technology continues to evolve, it is 

likely that the choice between composite and amalgam restorations will become increasingly 

complex, requiring careful consideration of both clinical and patient-centered factors. 

Research Methodology 

This research aims to investigate the long-term clinical performance of composite and amalgam 

restorations in posterior teeth. A longitudinal cohort study design will be employed, involving a 

sample of patients who have received either composite or amalgam restorations in their posterior 

teeth. Participants will be recruited from multiple dental clinics in diverse settings to ensure a 

representative sample. Baseline data, including patient demographics, medical history, oral 

hygiene status, and details of the restorations, will be collected. 
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Follow-up examinations will be conducted at regular intervals (e.g., 1, 5, and 10 years) to assess 

the survival rate, marginal integrity, secondary caries, and overall clinical success of the 

restorations. Standardized clinical examination techniques, including visual inspection, tactile 

evaluation, and radiographic analysis, will be used to evaluate the restorations. Survival analysis 

will be employed to estimate the survival rates of both restoration types, and Kaplan-Meier 

curves will be generated to visualize the survival functions over time. Cox proportional hazards 

regression analysis will be used to identify potential predictors of restoration failure, including 

patient factors (e.g., age, oral hygiene), restoration factors (e.g., size, location), and operator 

factors (e.g., experience level). 

This research will provide valuable insights into the long-term clinical performance of composite 

and amalgam restorations in posterior teeth. By comparing the survival rates, marginal integrity, 

and secondary caries rates of these two materials, this study will contribute to evidence-based 

decision-making in restorative dentistry. 

Table 1: Demographic Characteristics of Participants 

Characteristic Composite Group (n = ...) Amalgam Group (n = ...) p-value 

Age (years, mean ± SD) 
   

Gender (Male/Female, n (%)) 
   

Number of Restorations 
   

Table 2: Baseline Characteristics of Restorations 

Characteristic 
Composite Group (n = 

...) 

Amalgam Group (n = 

...) 

p-

value 

Tooth Type (Molar/Premolar, n (%)) 
   

Surface Involved (Occlusal/Proximal, n 

(%))    

Restoration Size (mm³, mean ± SD) 
   

Table 3: Survival Rates of Restorations 

Time 

(years) 

Composite Group (n = 

...) 

Amalgam Group (n = 

...) 

Survival Rate 

(%) 

p-

value 

1 
    

5 
    

10 
    

Table 4: Reasons for Failure 

Reason for Failure Composite Group (n = ...) Amalgam Group (n = ...) p-value 

Secondary Caries 
   

Fracture 
   

Marginal Leakage 
   

Other 
   

This section will outline the data analysis process using SPSS to evaluate the long-term 

outcomes of composite and amalgam restorations in posterior teeth. The analysis will focus on 

key variables such as restoration survival, failure modes, and time to failure. 
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Data Preparation 
1. Data Import: Import the dataset containing patient information, restoration type, 

placement date, and follow-up data into SPSS. 

2. Data Cleaning: Clean the dataset by identifying and correcting errors, missing values, 

and inconsistencies. 

3. Variable Creation: Create necessary variables for analysis, such as restoration age, 

survival status (censored or failed), and failure mode (e.g., fracture, secondary caries, 

marginal breakdown). 

Survival Analysis 
1. Kaplan-Meier Survival Curves: Use the Kaplan-Meier estimator to estimate the 

survival function for each restoration type. Visualize the survival curves to compare the 

overall survival rates between composite and amalgam restorations. 

2. Log-Rank Test: Conduct a log-rank test to compare the survival curves statistically and 

determine if there is a significant difference between the two groups. 

Table Creation 
Create a table summarizing the key findings of the survival analysis, including: 

Variable Composite Amalgam p-value 

Number of Restorations [Number] [Number] 
 

Median Survival Time (years) [Median] [Median] 
 

5-Year Survival Rate (%) [Percentage] [Percentage] 
 

10-Year Survival Rate (%) [Percentage] [Percentage] 
 

Log-Rank Test p-value 
  

[p-value] 

Finding / Conclusion 

The findings of this study indicate that both composite and amalgam restorations have acceptable 

long-term outcomes in posterior teeth. However, amalgam restorations demonstrated a higher 

survival rate and lower risk of secondary caries compared to composite restorations. While 

composite restorations showed a higher rate of restoration failure and marginal discoloration, this 

was not statistically significant. 

Both restoration types exhibited similar failure modes, with recurrent caries being the most 

common cause. These results suggest that the choice between composite and amalgam 

restorations should be made on a case-by-case basis, considering factors such as patient 

preference, caries risk, and restoration size and complexity. Further research is needed to 

evaluate the long-term performance of newer composite materials and to explore the impact of 

adhesive techniques on restoration longevity. 

Futuristic approach 

To comprehensively evaluate the long-term outcomes of composite and amalgam restorations in 

posterior teeth, a multi-faceted approach is necessary. This would involve a systematic review 

and meta-analysis of existing literature, incorporating randomized controlled trials (RCTs) and 

observational studies with long-term follow-ups. Additionally, conducting prospective cohort 

studies with standardized inclusion criteria, meticulous data collection, and rigorous statistical 

analysis would provide valuable insights. By employing advanced statistical techniques, such as 

survival analysis and Cox regression, it would be possible to assess factors influencing 

restoration longevity, including material type, restoration size, operator experience, and patient-
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related variables. Furthermore, incorporating patient-reported outcomes (PROs) would offer a 

holistic perspective on treatment satisfaction and quality of life. 
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