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Abstract 
Introduction: Streptococcus gordonii is known as an opportunistic pathogen that can cause local or 

systemic diseases, such as apical periodontitis and infective endocarditis.  
Objective: To evaluate Streptococcus gordonii in relation to its prevalence, treatment, diagnostic 

methods, as well as its endodontic and systemic role.  

Methodology: A search for information was carried out in databases such as PubMed, SCOPUS and 

Google Scholar, using logical operators AND, OR and NOT. We searched for the mention of 

Streptococcus gordonii bacteria related to the keywords: prevalence, treatment, identification methods, 
role in endodontics and systemic disease.  

Results: It is found in teeth with abscesses in 11.1% and in canals with apical periodontitis in 55%. In 

methods of treatment of the canal system we found that the main irrigant is sodium hypochlorite, lasers  

and photodynamic therapy. In diagnostic methods we found matrix-assisted laser desorption ionization, 

Next-Generation Sequencing analysis and PCR. In the cell wall of S. gordonii they act as virulence 
factors, forming biofilms that can cause apical periodontitis, endocarditis and pneumonia.  

Conclusion: This microorganism easily adheres to host tissues, forming biofilms that can cause apical 

periodontitis, endocarditis and pneumonia. It is of utmost importance to raise awareness of its role in 

order to select the best treatment. 
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1. Introduction 

Streptococcus gordonii is an opportunistic pathogen that can cause local or systemic diseases, 

such as apical periodontitis and infective endocarditis  [1].  

The oral cavity contains several microorganisms associated with oral diseases  [2]. 

Streptococcus gordonii initiates the formation of plaque [3]. In oral pathology, oral 

microorganisms are associated with various diseases, such as dental caries, periodontal 

diseases, endodontic infections and also oral cancer. One of the oral diseases is apical 

periodontitis, which is an inflammatory disease of the periradicular tissues of a tooth that is 

triggered by bacteria colonizing necrotic root canals [4]. Similarly, cardiovascular diseases and 

chronic degenerative diseases such as diabetes are among the most prevalent pathologies 

related to these same microorganisms  [5]. A methodical review suggests that some systemic 

diseases may be correlated with endodontic outcomes [6]. Bacteria belonging to the genus 

Streptococcus are the first inhabitants of the oral cavity and therefore play an important role [7]. 

Streptococcus gordonii is commonly found in periapical endodontic lesions of patients with 

apical periodontitis, a condition characterized by inflammation and periapical bone loss [8]. 

The presence of this microorganism in the oral cavity is of commensal interaction, however, it 

can play an important role by affecting systemically causing other dis eases. Since there is no 

further information on its role in endodontics, the aim of this article is to evaluate its 

prevalence, treatment, diagnostic methods, as well as its endodontic and systemic role. 

 

2. Materials and Methods 

Information from articles published in PubMed, SCOPUS and Google Scholar was analyzed  
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with emphasis on the last 5 years. The quality of the articles 

was analyzed based on the standard guidelines, i.e., 

identification, review, choice, and inclusion. The quality of 

the review was assessed using the measurement instrument 

for evaluating systemic reviews. The search was performed 

using Boolean logical operators AND, OR and NOT. It was 

realized with the words “Streptococcus gordonii”, 

“endodontic”, “diagnosis”, “prevalence” and “treatment”, in 

conjunction with logical Boolean operators OR y AND. 

 

3. Results and Discussion  

3.1 Prevalence 

The oral cavity of healthy individuals is inhabited by 

commensal microorganisms, with Streptococcus species being 

the most abundant and prevalent in sites not affected by 

periodontal diseases [9]. 

Being a naturally acquired organism and found as a 

commensal in the mouth from the first years of life, its 

incidence is very common; however, its harmful effects only 

appear when there is an imbalance in the oral cavity 

environment. Therefore, when analyzing its prevalence, it is 

based on some presence of endodontic or systemic disease. 

In an analysis of 55 root canals of primary teeth with 

irreversible pulpitis, Streptococcus gordonii was found in 

71%. In 51 root canals of teeth with pulp necrosis and apical 

periodontitis, S. gordonii was found in 55% [10]. In another 

study where samples were taken from 10 endodontically 

treated teeth, 125 bacterial species belonging to 68 genera and 

9 phyla were found. The most represented, abundant and 

predominant genera in the samples were: Fusobacterium 

nucleatum ss. vincentii, Streptococcus oralis and 

Streptococcus gordonii [11]. Finally, in one trial, samples were 

obtained from 53 infected teeth, of which 27 cases were 

diagnosed as acute periradicular abscesses. Among the most 

prevalent species in the abscessed teeth were A. gerencseriae 

(14.8%), S. gordonii (11.1%), S. intermedius (11.1%), A. 

israelii (7.4%), S. anginosus (7.4%) and S. sanguis (7.4%) [12]. 

S. gordonii is found opportunistically among the most 

prevalent species in teeth with abscesses in 11.1%, likewise, 

of root canals of teeth with pulp necrosis and apical 

periodontitis it was counted in 55%. 

 

3.2 Treatment 

Systemic level  

Antibiotic treatment is only indicated in: a) 

immunocompromised patients; b) acute apical abscess with 

systemic symptomatology; c) acute apical abscess that 

progresses and expands; d) In the case of cervico-facial 

cellulitis. Amoxicillin, with/without clavulanic acid, and 

clindamycin in patients allergic to penicillins are the 

antibiotics of choice [13]. 

Oral level S. gordonii is a commensal microorganism present 

in the oral cavity, its eradication by individual is almost 

impossible, however there are different elements that have 

been shown to inhibit the growth of biofilms. NDM (non-

dialyzable high molecular mass cranberry material) 

selectively inhibited the metabolic activity of S. gordonii, 

without affecting bacterial viability. Inhibition of the 

metabolic activity of bacteria in the biofilm may benefit the 

health of the oral cavity [14]. Previous work has shown that a 

region of the streptococcal antigen called BAR (SspB 

Adherence Region) inhibits P. gingivalis/S.gordonii and 

biofilm formation both in vitro and in a mouse model of 

periodontitis. It is suggested that BAR-encapsulated NPs 

provide a potent platform to inhibit (prevent) and disrupt 

(treat) P. gingivalis/S.gordonii biofilms, relative to free BAR 
[15]. Experimental results demonstrated that D-tagatose found 

in saliva selectively inhibits the growth of oral pathogens S. 

mutans and S. gordonii [16]. Similarly, SCFA could be an 

effective anti-biofilm agent against S. gordonii for the 

prevention of oral diseases  [17]. Another element is ursolic 

acid (UA), which has been shown to have an inhibitory effect 

against multi-species biofilms formed by Streptococcus 

mutans, Streptococcus sanguinis and Streptococcus gordonii 
[18]. 

The treatment of apical periodontitis aims to disinfect the root 

canal system so that the periradicular tissues are not 

vulnerable to attack by microbiota within the tooth [19]. Root 

canal infections are mediated by biofilms. Biofilm removal is 

achieved by a chemical-mechanical process, using specific 

instruments and disinfectant chemicals in the form of irrigants 

and/or intra-canal medications [20]. Ciprofloxacin and 

metronidazole and hydroxypropyl methylcellulose showed in 

vitro efficacy against E. faecalis and S. gordonii cultured in 

biofilm, suggesting its clinical application as an intracanal 

drug for both primary and persistent infections [21]. It is 

suggested that irrigation of this material is composed of a 

multitude of factors, and that effective distribution and 

agitation of the irrigant achieves mechanical, chemical and 

microbiological functions, which are prerequisites for a clean 

canal system [22]. Sodium hypochlorite (NaOCl) is commonly 

used to irrigate the root canal during endodontic treatments. It 

has been known for its antibacterial action, proteolytic and 

dissolving capacity and debridement properties  [23]. Lasers 

and photodynamic therapy (PDT) have become the latest 

option to eradicate microorganisms in the root canal. PAD 

(diode laser) in combination with NaOCl may be an 

alternative and a better option for root canal disinfection for 

endodontic pathogens  [24]. Also, light-activated disinfection 

(LAD) can be used as a substitute or adjunct to conventional 

antimicrobial treatment regimens that are implemented to 

combat polymicrobial biofilms [25]. 

Within the methods of disinfection of the root canal system, 

the main irrigant is sodium hypochlorite, together with 

mechanical shaping of the root canals. PDT are determined as 

the last option to eradicate microorganisms in the root canal. 

Likewise, when there is systemic involvement, the use of 

antibiotics is mentioned, the antibiotic of choice being 

amoxicillin, with/without clavulanic acid, and clindamycin in 

patients allergic to penicillins. 

 

3.3 Diagnostic Methods 

The major impetus for bacterial identification came after the 

advent of solid culture media. Some of the latest advances in 

identification include matrix-assisted laser desorption 

ionization. Time-of-flight mass spectroscopy (MALDI-TOF) 

is a state-of-the-art facility used for rapid and reliable 

identification of specific bacterial species  [26]. Alternatively, 

ribosomal RNA-based Next-Generation Sequencing (NGS) 

analysis has been used to provide a more comprehensive view 

of bacteria [27]. While the endodontic microbiota has long 

been investigated, knowledge about the etiological factors 

involved in the establishment and progression of endodontic 

infections remains limited [28]. 

Culture techniques used to identify species in the oral 

microbiome remain difficult, as they are time-consuming to 

apply. In response, computerized diagnostic techniques such 

as polymerase chain reaction (PCR)-based DNA microarray 

systems have been developed to aid nucleotide sequence 

analysis and thus detect complex endodontic microbiota with 
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improved specificity and sensitivity [29]. The LuxS/AI-2 

quorum sensing system of S. gordonii plays a role in 

regulating two-species biofilm formation with S. mutans [30]. 

Gram-positive bacteria such as Streptococcus gordonii are 

recognized primarily by Toll-like receptor 2 (TLR2). 

Similarly, lipoteichoic acid (LTA) and lipoproteins are 

representative TLR2 ligands that play an important role in 

bacterial infection and host inflammatory responses  [31]. 

We can conclude that the most accure diagnostic methods 

include matrix-assisted laser desorption ionization, RNA-

based NGS analysis and PCR. 

 

3.4 Role in Endodontics 

Streptococcus gordonii is a member of the viridans  

streptococci and is an early colonizer of the tooth surface. 

Adherence to the tooth surface is made possible by proteins 

present on the cell surface of S. gordonii, among which SspB 

belongs to one of the best studied families of cell wall-

anchored adhesins: the antigen I/II (AgI/II) family [32]. 

Microbial biofilm formation is typically seen in root canal 

walls, but some microbial species can invade dentinal tubules 

to a variable depth [33]. The invasiveness of bacteria in 

dentinal tubules is species-specific and may change 

depending on culture as a single species or culture with other 

bacteria. Oral streptococci can promote or inhibit 

capnophilic/anaerobic invasion of root dentin [34]. 

Microbial factors in necrotic root canals (e.g., endotoxin) can 

spread to apical tissue. Apical periodontitis is the result of the 

complex interaction between microbial factors and host 

defense against invasion of periradicular tissues  [35]. 

Lipoproteins are an important component of S. gordonii for 

the induction of IL-8 production in PDL cells potentially 

contributing to inflammatory apical periodontitis  [36]. 

Adherence to the tooth surface is made possible by 

lipoproteins present on the cell surface of S. gordonii. One of 

the best studied is SspB, which together can spread to  apical 

tissue, potentially contributing to inflammatory apical 

periodontitis. 

 

3.5 Role in Systemic Diseases 

Oral streptococci produce an arsenal of adhesive molecules 

that allow them to efficiently colonize different tissues in the 

mouth. Commensal streptococci and pathogens residing in the 

oral cavity can eventually gain access to the bloodstream and 

cause systemic infections such as infective endocarditis  [7]. 

Streptococcus gordonii is an etiologic bacterial agent of 

infective endocarditis. Although the mechanisms of 

pathogenesis are not well understood, the interaction between 

streptococci and phagocytes is considered important for the 

development of infective endocarditis  [37]. It is a gram-positive 

commensal bacterium that also acts as an opportunistic 

pathogen that can cause apical periodontitis, endocarditis and 

pneumonia. It readily adheres to host tissues, forming 

biofilms and thus penetrates root canals and blood streams, 

subsequently interacting with various immune and non-

immune cells of the host, thus its cell wall components act as 

virulence factors [37]. 

In summary, the cell wall components of S. gordonii act as 

virulence factors which readily adhere to host tissues, 

including tooth surfaces and heart valves, forming biofilms 

that can cause apical periodontitis, endocarditis and 

pneumonia. 

 

4. Conclusions 

Streptococcus gordonii microoganism easily adheres to host 

tissues, forming biofilms that can cause apical periodontitis, 

endocarditis and pneumonia. Molecular methods are the most 

accurate for the identification of this bacterium. It is of utmost 

importance to raise awareness of its role in order to select the 

best treatment. 
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