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Abstract  
 

‘Endodontics’ is the branch of dentistry that deals with the tissues around the pulp and roots of a tooth. The treatment of 

the soft pulp tissue inside the tooth are included in the Endodontic treatment commonly called as the root canal treatment. 

The exposure of the pulp caused due to caries or dental trauma may result in bacterial colonization in the pulp tissue 

resulting in Endodontic infection. The dental procedures like the endodontic treatment (root canal treatment), tooth 

extraction, root scaling, bilateral tonsillectomy and periodontal surgery may cause Bacteremia and is well documented in 

the literature. The Bacteremia can cause many fatal problems like Heart valve deformity, Endothelial cell damage to 

valve, Platelet aggregation on valve, Non-bacterial thrombotic endocarditis (NBTE), Bacterial adherence to NBTE, 

Bacterial colonization of valve NBTE, Bacterial endocarditis. The main aim of this research was to review the literature 

related to the relationship between the systemic diseases and endodontics. The principal investigator of this research 

conducted a systemic comprehensive literature review independently using Web of Science, Scopus, Pubmed Central, 

Medline, EMBASE, and Cochrane web databases. The 16 articles that followed all the required criteria were selected, 

studied and evaluated. In the current study, the literature related to the association of chronic systemic disease and 

endodontic diseases were studied. With this we can conclude that a probable co-relation occurs between the chronic 

systemic diseases and the endodontic diseases. 

Keywords: Systemic diseases, endodontic diseases, Endodontics, root canal treatment, Periapical Periodontitis, Apical 

Periodontitis. 
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INTRODUCTION 
  Endodontics name was taken from Greek 

words; ‘Endo’ meaning ‘inside’ and ‘odont’ means 

‘tooth’. ‘Endodontics’ is the branch of dentistry that 

deals with the tissues around the pulp and roots of a 

tooth. The treatment of the soft pulp tissue inside the 

tooth is included in the Endodontic treatment 

commonly called as the root canal treatment. The 

exposure of the pulp caused due to caries or dental 

trauma may result in bacterial colonization in the pulp 

tissue resulting in Endodontic infection. The outcome of 

the Endodontic infection results in apical periodontitis 

that is characterized by intra-canal bacterial infection 

that may result in further degradation of the bone. The 

immune system of the host produces cytokines at the 

site of infection that may cause inflammation and bone 

resorption [1]. 

 

 

  The infection by the pathogenic micro-

organisms in the oral cavity could trigger the spread of 

pathogens to distant sites of the bodies. Several studies 

reported that the oral cavity infections could act as a 

risk factor for many systemic diseases. The teeth with 

dental plaque may contain millions of bacteria, that are 

anaerobic and gram negative type [2]. The dental 

procedures like the endodontic treatment (root canal 

treatment), tooth extraction, root scaling, bilateral 

tonsillectomy and periodontal surgery may cause 

Bacteremia and is well documented in the literature. 

Bacteremia is the condition that is the presence of 

bacteria in blood. Bacteremia was seen to be 100% in 

the patients that had undergone dental extraction. 

Several studies reported the release of bacteria after the 

dental procedures into the blood stream that reached the 

heart, lungs and other vital organs. The transient 

Bacteremia caused due to dental procedures after the 

oral infections may result in metastatic infection, 

metastatic injury and metastatic inflammation.  
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  One of the most common infections of the oral 

cavity is periodontal disease. The inflammation and 

destruction of gingiva, root cementum, periodontal 

ligament and alveolar bone are associated with the 

periodontal disease. The gram-negative, anaerobic 

bacterium that is found in the dental plaque is known to 

cause the periodontal disease [3]. 

 

  Mostly bacteria like Actinobacillus 

actinomycetemcomitans, Porphyromonas gingivalis, 

and Bacteroides forsythus are associated with 

periodontitis. Untreated periodontitis may lead to the 

bone loss and apical migration of the tissue leading to 

formation of periodontal pockets. The periodontitis 

causes Bacteremia which leads to development of many 

bio-reactions in the body like: Hyper-inflammation, 

Hyperactivity, release of bacterial products like 

endotoxins, release of inflammatory products like 

cytokines, Hyper coagulation and loss of teeth [4]. All 

these bio-reactions can lead to vascular pathology that 

ultimately results in the development of cardiovascular 

diseases. The C-reactive protein (CRP) and haptoglobin 

significantly decline after the periodontal treatment. 

The bacteria in the blood stream may also cause the 

infection of the heart valves/endothermic tissues of the 

heart that is called endocarditis. In relation to the dental 

diseases and therapy, the infective endocarditis is highly 

infectious, fatal and severe systemic disease. The 

Bacteremia can cause many fatal problems like Heart 

valve deformity, Endothelial cell damage to valve, 

Platelet aggregation on valve, Non-bacterial thrombotic 

endocarditis (NBTE), Bacterial adherence to NBTE, 

Bacterial colonization of valve NBTE, Bacterial 

endocarditis [4].  

 

  It has been reported that severe diabetes 

mellitus is seen in patients with severe periodontal 

disease. Diabetes mellitus is a risk factor for 

periodontitis. The diabetic patients are more likely to 

get periodontal disease when compared with the non-

diabetic patients [5].  

 

  In response to the bacterial infection the 

immune system of the host releases neutrophils as the 

first line defence against the micro-organisms [6]. In the 

Diabetic patients, the functioning and bactericidal 

activity of the neutrophils is impaired; many findings 

suggest that the diabetes cause modulations in the 

hyper-inflammatory state in the immune system of the 

host [7]. The periodontal inflammation and the 

periodontal disease can have a negative impact in 

patients with type II diabetes by elevating the pro-

inflammatory mediators that may cause bone 

destruction. The high inflammatory cytokines profile 

can be seen in patients with uncontrolled type II 

diabetes. The Gingival crevicular fluid (GCF) levels are 

high in the uncontrolled diabetic patient when 

compared with the controlled diabetic patient [8]. 

Diabetes mellitus is one of the most prevalent diseases 

that occur in medically compromised dental patients. 

The advanced form of endodontic infection or the 

endodontic inflammation is the formation of periapical 

abscess that is comorbid with the hypertensive patients 

[9].  

 

  Several studies are proposed to understand the 

relationship between the endodontic diseases and the 

systemic diseases. In the present study, the literature is 

reviewed to understand the connection between them. 

 

AIM AND OBJECTIVES 
The main aim of this research was to review 

the literature related to the relationship between the 

systemic diseases and endodontics. This can be attained 

by: 

 Carrying out an online search of databases for 

the literature related to systemic diseases and 

endodontics. 

 Systematically reviewing the literature 

available on Web of Science, Pubmed Central, 

Medline, Scopus, Embase, Google Scholar, 

etc. 

 Identifying the complications related to the 

endodontic treatment and the chronic systemic 

diseases. 

 Determining the indications of the endodontic 

diseases on different parts of the body. 

 Identifying the risk factors of systemic 

diseases. 

 

METHODOLOGY 
  An online based, web search was made using 

various databases like Web of Science, Medline, 

Pubmed Central, Embase, Scopus, Google Scholar, 

Directory of Open Access Journals (DOAJ), and 

Cochrane electronic databases. The systematic review 

of literature was carried out in English language. In the 

initial term of reviewing, no filters were applied to 

make sure all the studies are available for successive 

screening. Later on filters like human and animal 

studies, only English language studies were added. The 

literature review was conducted by studying about 16 

articles related to the endodontics and its relation with 

systemic diseases. 

 

MESH TERMS USED 
  Diabetes Mellitus OR Diabetes OR Diabetic 

OR Hyperglycaemia, AND Endodontics, Periapical 

Periodontitis, Periapical Diseases, Apical Periodontitis, 

Periradicular Lesion, Periapical Radiolucency, 

Radiolucent Periapical Lesion, Root Canal Treatment, 

Root Canal Preparation, Root Canal Therapy, Root 

Filled Teeth, Endodontically Treated Teeth. 

 

TIME LINE OF STUDY 
  The research was done in a time range of 6 

months to study and review all the literature and 

prepare the manuscript. 
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RESULTS 
 A total of 526 articles were found on the 

online web databases, about 52 articles were excluded 

from the study with children studies. 112 articles were 

screened by removing other languages than English 

articles. From the 362 remaining articles around 159 

articles were filtered that were incomplete. The further 

assessment of the 203 articles, 187 articles were 

removed that had only the abstract. The 16 articles that 

followed all the required criteria were selected, studied 

and evaluated.  

 

 Brito et al. [10], in the year 2003 studied the 

Human beings and understood the relationship between 

Periradicular lesions and Diabetes. Iwama et al. [11], in 

the year 2003 studied the Rats and found Bone loss, and 

apical periodontitis due to Diabetes. Segura-egea et al. 

[13] conducted a study in 2005 on Human beings and 

concluded the presence of Periapical radiolucencies due 

to Diabetes. Caplan et al. [14] in the year 2006 carried a 

study on the Human beings and found the relation 

between the chronic periodontal inflammation and 

cardiovascular diseases. Schulze et al. [15] in 2007 

studied Human beings and found apical periodontitis to 

increase in patients with Diabetes. Segura-egea et al. 

[16] in the year 2010 conducted a study on Human 

beings to study the Endodontic infection and its 

association with the cardiovascular diseases in patients. 

López-lópez et al. [17] in 2011 studied Human beings 

and confirmed that the Periapical status linked with type 

II Diabetes. Pasqualini et al. [18] in 2012 made a study 

on Human beings and classified the connection between 

apical periodontitis (AP) and cardiovascular diseases. 

Cintra et al. [19] in the year 2013 carried out an 

experimental study on Rats and observed a relation 

between apical periodontitis, bone resorption and 

Diabetes in the rats. Costa et al. [20] in 2014 studied the 

Human beings to report a relation between chronic 

apical periodontitis and the cardiovascular disease. 

Gomes-filho et al. [21] in the year 2015 conducted an 

experimental study on Rats and observed a Progressive 

apical periodontitis in those that were suffering with 

Hypoestrogenia. An et al. [22] in 2016 carried a study 

on Human beings and reported a connection 

between apical periodontitis (AP) and the 

cardiovascular disease. 

  

 
  

Arya et al. [23] in the year 2017conducted a 

study on Human beings and found Negative periapical 

healing in patients suffering with Diabetes. Samuel et 

al. [24] in 2018 carried out an experimental study on the 

Rats and found Apical periodontitis (AP) in rats with 

Increased leukocyte and lymphocyte levels in the blood. 

E. Laukkanen et al. [25] in the year 2019 conducted a 

study on Human beings and reported the Apical 

periodontitis (AP) in patients suffering with Diabetes 

and cardiovascular diseases. Anita Aminoshariae et al. 

[26] conducted a study in the year 2020 on the Human 

beings and reported Endodontic pathosis in patients 

suffering with Diabetes mellitus, cardiovascular disease 

and specific other systemic diseases. The literature from 

the year 2003 to 2020 was reviewed and all the articles 

were known to report a close connection between the 

systemic diseases and endodontics. 
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 AUTHOR’S NAME YEAR OF 

STUDY 

STUDY 

CONDUCTED ON 

ENDODONTIC 

PROBLEMS 

SYSTEMIC 

DISEASES 

Brito et al. [10] 2003 Human beings Periradicular lesions  Diabetes 

Iwama et al. [11] 2003 Rats Bone loss, apical 

periodontitis 

Diabetes 

Segura-egea et al. [12] 2005 Human beings Periapical radiolucencies Diabetes 

Caplan et al. [13] 2006 Human beings Chronic periodontal 

inflammation 

Cardiovascular 

diseases 

Schulze et al. [14] 2007 Human beings Apical periodontitis Diabetes 

Segura-egea et al. [15] 2010 Human beings Endodontic infection Cardiovascular 

diseases 

López-lópez et al. [16] 2011 Human beings Periapical status linked Diabetes 

Pasqualini et al. [17] 2012 Human beings Apical periodontitis (ap) Cardiovascular 

diseases 

Cintra et al. [18] 2013 Rats Apical periodontitis bone 

resorption 

Diabetes 

Costa et al. [19] 2014 Human beings  Chronic apical 

periodontitis 

Cardiovascular disease 

Gomes-filho et al. [20] 2015 Rats Progressive apical 

periodontitis 

Hypoestrogenia 

An et al. [21] 

 

2016 Human beings  Apical periodontitis (ap) Cardiovascular disease 

Arya et al. [22] 2017 Human beings Negative periapical 

healing 

Diabetes 

Samuel et al. [23] 2018 Rats Apical periodontitis (ap) Increase leukocyte and 

lymphocyte levels in 

the blood 

E. Laukkanen et al. [24] 2019 Human beings Apical periodontitis (ap) Diabetes and 

cardiovascular 

diseases 

Anita Aminosharriae et 

al. [25] 

2020 Human beings  Endodontic pathosis  Diabetes mellitus, 

cardiovascular disease 

and specific other 

systemic diseases 

 

DISCUSSION 
  The oral cavity is home for many micro-

organisms like bacteria, viruses, fungi and protozoans. 

These microbes interact among themselves and also the 

host leading to the good health or disease in the host. It 

was reported that oral micro-organisms play a vital role 

in the progression or etiology of several chronic 

systemic diseases. In the oral cavity, the micro-

organisms cause dental caries, dental plaque, 

periodontitis, gingivitis, endodontic infections and also 

oral cancers. The most prevalent pathologies that are 

associated with the oral microbes are: systemic 

diseases, infections of various body parts, 

cardiovascular diseases, Type II Diabetes, adverse 

pregnancy outcomes. The risk factor for the 

development of coronary heart diseases and type II 

diabetes is the association of cluster factor commonly 

referred as metabolic syndrome (MetS). Many studies 

that were done on understanding the relation between 

the endodontic diseases and the systemic diseases 

reported a connection between them. The infectious and 

chronic inflammatory disease of the oral cavity is the 

periodontal disease and is a known potential risk factor 

for causing several cardiovascular diseases, respiratory 

disorders, pregnancy adverse outcomes, osteoporosis 

and Type II Diabetes. The periodontal diseases are 

know to spread locally and cause metastatic spread and 

immunological cross reactivity of the infection. It was 

also reported that the presence of the oral inflammatory 

lesions were known to increase and elevate the 

inflammatory systemic responses in the body of the 

patient.  

 

  The aim of the present study was to understand 

the connection between the metabolic diseases and the 

endodontic diseases. After clearly understanding the 

relation, we can control the occurrence of chronic 

metabolic diseases by following proper oral hygiene 

and plaque control. The principal investigator of this 

research conducted a systemic comprehensive literature 

review independently using Web of Science, Pubmed 

Central, and Medline, EMBASE, and Cochrane web 

databases. The investigator studied all the relevant 

articles related to the association between systemic 

diseases and Endodontic diseases. About 16 articles met 

the inclusion criteria for the study and had moderate to 
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high level risk of bias. The scientific evidence of all the 

articles studied showed a relation between the varied 

systemic diseases and its endodontic outcomes. This 

systematic review suggests a co-relation between the 

endodontic and the chronic systemic disorders.  

 

 V. I. Haraszthy et al. [27] reported the 

presence of atheroma plaque (about 42%) in the inner 

wall of the artery in patients suffering with periodontal 

diseases. Deshpande et al. [28] reported the pathogens 

of the gingivitis in mother bovine to transfer into the 

heart of the foetal bovine. Potempa et al. [29] confirmed 

in this study that the pathogens in the oral cavity 

releases proteolytic enzymes into the blood that 

activates the C protein, Blood factor X, and prothromin 

in the host leading to intra-vascular clot formation. S. 

Al-Mubarak et al. [30] reported the atheroma formation 

by the stimulation of the liver to produce C reactive 

protein (CRP) after a periodontal infection.  

 

It was also reported by Chauncey H H et al. 

[31], that the oral infections may cause the loss of teeth 

that may result in edentulous condition. The edentate 

patients may have issues with chewing hard objects that 

may have certain nutritional value leading to improper 

nutrient supply to the body. To overcome this patient 

may opt for high calorie food with lots of fat that may 

result in the increase of cholesterol levels in the body 

and acts as a potential risk factor for cardiovascular 

diseases. Drangsholt et al. [6] concluded the incidence 

of endocarditis (infection of endocardium of heart) in 

patients with periodontal or dental diseases. Limeback 

et al. [33] reported an association between the poor oral 

hygiene and pneumonia aspiration in elder patients. 

Scannapieco et al. [34] reported the presence of higher 

oral index scores in individuals with respiratory 

diseases when compared with those individuals without 

respiratory diseases. Many studies showed an incidence 

of increased rate of amniotic infection and 

chorioamniotitis leading to pre-term birth in mothers 

with periodontal diseases. The pre-term birth infant’s 

mothers had significantly worse periodontal disease 

when compared to the normal weight infant’s mothers. 

Offenbacher et al. [35] in his study concluded that the 

mother has a pre-term delivery resulting in low birth 

weight infant due to the presence of periodontal disease 

in them. Grossi and Genco et al. [34] reported that the 

severity of Diabetes increases when the infection of the 

periodontal infections increases. Rudranaik et al. [35] 

concluded in his research that the Diabetic patients with 

chronic apical periodontitis have delayed healing when 

compared to the non-diabetic patients. Many of these go 

along with our main aim of study to understand the 

relation between endodontics and systemic disease.  

 

CONCLUSION 
  The oral cavity acts as a harbour to varied 

microbes forming a biofilm that is referred to as dental 

plaque. The dental plaque can lead to the formation of 

caries, several endodontic infections and periodontitis. 

If not treated properly the oral infections can spread to 

the other tissues and internal vital organs causing 

several systemic diseases like cardiovascular diseases, 

respiratory diseases, rheumatoid arthritis, Type II 

Diabetes, renal infections, vaginal infections and more. 

In the current study, the literature related to the 

association of chronic systemic disease and endodontic 

diseases were studied. With this we can conclude that a 

probable co-relation occurs between the chronic 

systemic diseases and the endodontic diseases. Further 

studies need to be carried out to understand the role of 

endodontic infections in the etiology and prevalence of 

systemic diseases.  
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