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INTRODUCTION 

Dental implants have revolutionized oral rehabilitation, offering a predictable and effective 

solution for patients with edentulous jaws. In implant therapy, the healing phase is crucial for 

successful osseointegration and long-term implant stability (1). During this phase, healing caps are 
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used to protect the implant fixtures and promote tissue healing. However, the oral environment is 

inherently rich in microorganisms, which can colonize the healing caps and potentially affect the 

surrounding tissues, leading to complications such as peri-implant mucositis or peri-implantitis 

(2). Understanding the microbial flora in this context is essential for improving clinical outcomes.   

 

The oral cavity harbors a complex polymicrobial community, including both commensal and 

pathogenic species (3). Among these, Gram-positive cocci, particularly Streptococcus species, and 

Gram-negative rods are commonly encountered (4). The use of selective culture media, such as 

MacConkey agar for Gram-negative bacteria, aids in isolating and identifying specific microbial 

species. Evaluating the microbial composition on healing caps provides insights into potential risk 

factors for infection and helps in devising strategies for implant maintenance and infection control 

(5).   

 

In vitro studies are pivotal for analyzing microbial colonization under controlled conditions. By 

simulating the oral environment, these studies allow researchers to investigate the growth patterns, 

diversity, and interactions of microbial species (6). The use of culture media such as MacConkey 

agar enables precise identification of organisms and their behavior on implant surfaces. This 

approach not only provides a better understanding of microbial dynamics but also helps in 

assessing the effectiveness of antimicrobial treatments and modifications in implant designs (7).   

 

This study aims to evaluate the microbial growth on healing caps of implants placed in completely 

edentulous jaws for full arch rehabilitations, with a focus on Streptococcus species and Gram-

negative bacteria . Using in vitro methods and selective culture media, the research seeks to 

identify key microbial players during the healing phase and their potential implications for implant 

therapy. The findings of this study will contribute to developing targeted strategies for minimizing 

microbial colonization and ensuring the success of full-arch rehabilitations. 

 

 

MATERIALS AND METHODS 

 

Study design 

This is an in vitro observational study aimed at evaluating the microbial growth on healing caps 

of dental implants placed in full arch rehabilitations. 

 

Sample Collection 

For this study, 100 swabs were collected from the healing caps of complete denture implants placed 

patients under the age group of 20-40 years of age from the Department of Implantology, Saveetha 

Dental College and Hospitals, Chennai, India. 
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Plaque samples were collected in swabs from the healing caps of implants placed in edentulous 

patients undergoing full-arch rehabilitations. These samples were taken aseptically to prevent 

contamination and stored in sterile transport media until processing.   

 

Inclusion Criteria 

1. Patients with completely edentulous jaws who received implant-supported full-arch prostheses.   

2. Implants with healing caps in place for at least 7 days.   

3. No active signs of peri-implantitis or other oral infections during sample collection.   

 

Exclusion Criteria:   

1. Patients with systemic conditions affecting microbial composition (e.g., diabetes or 

immunosuppression).   

2. Recent use of antibiotics or antiseptic mouthwashes within the past 3 months.   

3. Implants with failed osseointegration or mobility.   

 

Sample Testing 

The swabs were cultured in blood agar, MacConkey agar and nutrient agar.  

 

1. Nutrient Agar: Used for baseline microbial analysis It acts as a foundational medium to assess 

the overall microbial diversity and abundance in a given sample. This provides an overview of 

bacterial growth before applying more selective media like blood agar or MacConkey agar. 

2. Blood Agar: Used to assess hemolytic activity and isolate beta-hemolytic Streptococcus species.   

3. MacConkey Agar: Used to detect Gram-negative bacteria commonly associated with oral 

infections.   

 

The plates were then incubated at 37°C for 24 hours. The grown colonies were gram stained and 

viewed under microscope. The microbial colonies were examined microscopically to identify 

bacterial morphology. Gram staining was performed to classify bacteria as Gram-positive or 

Gram-negative. Beta-hemolysis observed on blood agar was used as an indicator of pathogenicity. 

 

Data Analysis 

The type and prevalence of microorganisms were recorded. Descriptive analysis was used to 

present the microbial profile. Comparisons were drawn to highlight the presence of any specific 

pathogen species and their potential implications in peri-implant health.   

 

RESULTS 

The study identified microbial colonization on the healing caps of implants in completely 

edentulous jaws with implant supported full arch rehabilitations using culture-based (Figure 1) and 

microscopic methods (Figure 2).   
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1. Microscopic Analysis: Microscopic examination of the bacterial samples revealed that the 

organisms were spherical in shape, consistent with the morphology of cocci (Figure 2A).  

 

2.Gram Staining: It confirmed that these bacteria were Gram-positive (Figure 1B), suggesting their 

potential identity as members of the Streptococcus genus, a common group of oral bacteria.   

 

2. Hemolytic Activity: 

   The bacterial colonies were cultured on blood agar to assess hemolytic properties. The colonies 

exhibited beta-hemolysis, characterized by a clear zone around the colonies due to the complete 

lysis of red blood cells (Figure 1C). Beta-hemolysis is a hallmark of pathogenic Streptococcus 

species, further supporting the identification of the bacteria.   

 

 
           

Figure 1: Colonies grown on different culture media: A- Blood agar; B-nutrient agar; C- 

MacConkey agar     

 

 
Figure 2: Gram staining shows gram positive Streptococcus in chain suggestive of Streptococcus 

species: A- Nutrient agar; B-Mac Conkey agar; C- Blood agar     

 

The microbial colonization analysis revealed a predominance of Streptococcus species, accounting 

for 80% of the total isolated bacteria. Other microbial species identified included Actinomyces 

9%, Porphyromonas 4%, Fusobacterium 2%, Prevotella 2%, Miscellaneous Gram-positive cocci 
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3%. The high prevalence of Streptococcus species suggests their critical role in initial biofilm 

formation on healing caps. While many Streptococcus species are commensal, their dominance 

may facilitate the secondary colonization of pathogenic anaerobes like Porphyromonas and 

Fusobacterium, which could potentially lead to peri-implant complications. 

 

 

 

DISCUSSION 

The identification of spherical, Gram-positive bacteria observed microscopically, coupled with 

their beta-hemolytic properties on blood agar, strongly suggests the presence of Streptococcus 

species in the oral cavity and on the surface of healing caps in dental implants (8). These bacteria 

are known for their significant role in the oral microbiome, often being part of the commensal 

flora. However, under certain conditions, Streptococcus species can become opportunistic 

pathogens, leading to peri-implant infections. The ability of these bacteria to colonize implant 

surfaces emphasizes the importance of microbial management during the healing phase of implant 

therapy (9).    

 

The results highlight the importance of the absence of inflammation in the oral cavity and peri-

implant tissues for the success of implant treatments. Peri-implant tissues are particularly 

vulnerable to colonization by opportunistic microorganisms, which can compromise the healing 

process and long-term success of the implant (10). The beta-hemolytic activity observed indicates 

the potential virulence of the bacterial strain, as hemolysis is a hallmark of pathogenicity in certain 

Streptococcus species. This reinforces the need for dentists to closely monitor microbial 

colonization during and after implant placement.   

 

Peri-implant infections are often linked to microbial plaque biofilms formed on implant surfaces. 

The study underscores the role of plaque in initiating peri-implantitis, a condition that could 

significantly impair implant longevity (11). The presence of Streptococcus species in plaque 

samples further points to the importance of regular plaque control and oral hygiene measures. 

Understanding the microbial composition of the oral cavity and its dynamic changes during 

implant treatment can help in early detection and prevention of infections, thereby enhancing 

treatment outcomes (12).   

 

From a clinical perspective, these findings provide valuable evidence for dentists to implement 

targeted strategies in post-implant care (13). Regular microbiological assessments, along with 

appropriate oral hygiene instructions for patients, could minimize the risk of bacterial colonization 

on implant surfaces. Additionally, the use of antibacterial agents or coatings on implant materials 

may further reduce the risk of peri-implant infections. Such interventions would directly contribute 

to ensuring the longevity and stability of the implants (14).   
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However, this study has certain limitations. Firstly, as the investigation was conducted in vitro, it 

does not fully replicate the complexities of the oral environment in vivo, such as salivary flow, 

host immune responses, and microbial interactions within biofilms (15). Secondly, the reliance on 

culture media such as blood agar and MacConkey agar may not detect all microbial species, 

particularly anaerobic bacteria or fastidious organisms that require specialized conditions for 

growth. Future studies should incorporate advanced molecular techniques, such as 16S rRNA 

sequencing, to provide a more comprehensive understanding of the microbial communities 

involved (16). 

 

Finally, the study emphasizes the broader significance of understanding the microbial patterns in 

patients undergoing implant therapy. Evidence-based conclusions derived from microbial 

investigations equip dentists with critical insights for personalized patient care. By focusing on the 

specific pathogens involved, clinicians can adopt a preventive approach to address potential 

complications, thus safeguarding the success of implant treatments. Future research could explore 

advanced diagnostic tools and antimicrobial strategies to further optimize post-implant 

maintenance and improve patient outcomes.   

 

CONCLUSION 

 

From the study we conclude that the most prevalent organisms on healing cap is streptococcus 

species. Knowing the load of bacteria colonized in the oral cavity in dental implant patients can 

improve and optimize the maintenance care and warrant the survival and longevity of the dental 

implant. Future research should focus on validating these findings in larger cohorts, exploring 

additional microbial components, and investigating the functional implications of the observed 

shifts for improved clinical outcomes in implant dentistry. 
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