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ABSTRACT 
Diabetes mellitus is one of the most frequent systemic disorders in medically compromised dental patients. 

Since it seems to be a significant relationship between diabetes mellitus and apical pathology, any diabetic 

dental patients should be suspected to develop chronic apical periodontitis both in endodontically treated 

and untreated teeth. A proper follow-up of root-filled teeth associated with periodical glycaemia control is 

mandatory to increase their survival. The diabetic status of a patient should be a key prognostic factor of 

decision in conservative endodontic management. 
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INTRODUCTION 

Diabetes mellitus (DM) is a 

multifactorial chronic progressive disease, 

considered as one of the largely spread 

systemic disorder rs that affects about 10% 

of whole world population [1-4]. The 

prognosis of WHO (World Health 

Organization) estimates that the DM 

prevalence for 2013 (382.000.000 people) 

is expected to be almost twice in the next 

20 years (592.000.000 people) [5]. 

The two major forms of DM are 

type 1 insulin-dependent, caused by  

defective function of pancreatic β-cells 

from Langherhans islets due to their 

autoimmune process of destruction, and 

type 2 insulin-resistant, of higher 

frequency occurrence, characterized either 

by tissue resistance to hormonal effect as 

consequence of insulin intolerance or by 

irrespective β-cells dysfunction [3,4]. 

 As a common trait both 

pathological conditions result in the state 

of chronic hyperglycemia. Along with 

carbohydrates the metabolism of lipids 

and proteins is also affected [4,6]. Usually 

type 2 diabetes is associated with obesity 

and deteriorates the insulin resistance by 

raised level of circulating free fatty acids 
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that farther hinder glucose uptake, 

glycolysis and glycogen synthesis [7]. 

Despite the etiologic differences, 

type 1 and type 2 diabetes are 

compromising mainly in a similar way the 

blood circulation, particularly the 

microvascular capillary bed, affecting the 

metabolic exchanges at tissue-blood 

interface [4,6]. 

Though perceptibly present in DM 

both forms, the oral signs and symptoms, 

such as dental caries, periodontal disease, 

xerostomia, burning mouth syndrome, are 

instituted earlier and have a higher 

severity in type 1 diabetes [6,8,9]. 

It is not uncommon that chronic 

inflammatory processes of oral cavity 

develop in connection with systemic 

disorders such as DM, cardio-vascular 

diseases, respiratory diseases and 

osteoporosis. Though, as a rule typical is 

considered periodontal disease, the 

chronic apical periodontitis (CAP) might 

also be involved in this relationship, as 

both are chronic polymicrobial gram-

negative anaerobic infections that 

constantly release high levels of 

proinflammatory mediators [7]. 

In last decades it was established 

that between dental pulp pathology and 

systemic disorders is an obvious 

bidirectional relationship, both of them 

being able to cause a mutual unwanted 

influence [8]. Though the connection 

between periodontal and systemic diseases 

is already established, an increasing 

interest is reflected in literature this time 

in last decade concerning the interplay of 

DM with CAP since it was found that the 

prevalence of apical pathology is 

significantly increased in patients 

suffering by type 2 DM [7]. 

 

DIABETES MELLITUS AND 

ENDODONTIC PATHOLOGY 

The achievable link between chronic 

inflammatory process of periapical tissues 

and systemic disorders pathology such as 

DM generated an increased worldwide 

debate in dental and medical literature 

[7,10].  

Commonly in diabetic patients the 

condition facilitates the impairment of 

pulp physiological functions and initiation 

of irreversible dental pulp pathology due 

to the inadequate blood irrigation of pulpal 

and periapical tissues and immune defense 

[8]. 

In long-time diabetes suffering 

individuals the dental pulp blood vessels 

display an accentuate thickening of 

basement membrane associated with 

multiple either amorphous or specific type 

of occlusive sickle-shaped calcifications 

evolving simultaneously with the total 

collagen decrease of pulp tissue. The 

angiopathic obliterative arteritis is more 

evident in the middle of the pulp and later 

spread to its dentinal border, leading 

gradually to the pulp necrosis and chronic 

apical periodontitis [6,11-13]. 

Malfunction of the immune system 

is illustrated in producing an inflammatory 

phenotype of immune cells characterized 

by up-regulating monocytes and 

leukocytes proinflammatory cytokines and 

down-regulating some macrophages 

growth factors as well. In this manner the 

immune innate system promotes chronic 

inflammation that induces a progressive 

breakdown of periapical tissue and 

implicit slow down of local repair 

potential [4,7,14]. 

A common issue is also the decrease 

in the number of polymorphonuclear 

neutrophil leukocytes and their microbial 

killing capacity due to the barrier for 

diapedesis raised by thickening of vascular 

wall and up-regulation of cells apoptosis 

[4,7,14]. 

Altogether is thought that the 

predisposal for chronic oral infection 

prompted by DM might be considered 

both a risk factor for the onset of CAP and 

an important cause of endodontic 
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treatment failure in vital and non-vital 

teeth [7]. 

 

PREVALENCE OF CHRONIC 

APICAL PERIODONTITIS IN 

DIABETES MELLITUS  
In a cross-sectional study the 

prevalence of untreated CAP was twice in 

type 2 diabetic than in healthy individuals 

and the risk of developing new lesions was 

3-fold higher. Though in some way the 

research methodology was deficient, it 

was forwarded the idea of risk factor 

played by type 2 diabetes mellitus in 

developing an apical lesion around the 

infected root canals [15].  

A 74% prevalence of CAP in type 2 

diabetes patients group was also described 

by a similar survey as compared to 42% in 

healthy group. According to multivariate 

analysis in diabetic mellitus it might be 

assumed a higher prevalence of CAP than 

in patient’s healthy state [16]. 

Another study, in Brazilian 

population reiterates the same conclusion 

regarding the higher prevalence of CAP in 

diabetic versus non-diabetic individuals 

[17]. Nevertheless, according to a research 

in Turkish population observing the 

connection apical pathology-diabetic 

disorder it seems that no prevalence 

differences in CAP may be expected 

between type 1 and type 2 diabetes 

mellitus [18]. 

Anyway, despite of interesting 

specific information mirroring the 

aforementioned relationship of CAP and 

DM, regrettably the accumulated in-

between data rely on a small amount of 

papers and methodological limitations [5]. 

Accordingly, to improving the 

survey outcome have to be corrected or 

precluded a lot of shortcomings, such as 

the simultaneous occurrence of other 

systemic disorders, pathogenically 

significant level of blood glucose, too 

short clinical and imagistic evaluation 

period or smoking habits [10,14,19-21]. 

 

MOLECULAR INTERPLAY 

DIABETES MELLITUS – APICAL 

PATHOLOGY 
Commonly DM is characterized by 

high level of blood glucose, enhancing the 

glycosilation process that consists in 

irreversible covalent modification of lipids 

and structural proteins. The simultaneous 

release of reactive oxygen species initiates 

a systemic inflammatory process 

maintained by the high level of 

inflammation mediators (IL-1β, IL-6, 

TNF-α) and acute phase reactants (C-

reactive protein, fibrinogen) [14]. 

Pro-inflammatory mediators IL-1β 

and TNF-α increase glycogenolisis, 

weaken the cellular uptake of glucose and 

promote insulin resistance resulting in a 

dysmetabolic systemic disorder, namely 

DM [14]. 

The polymicrobial gram-negative 

microflora of infected root canals, mainly 

composed by species such as 

Porphyromonas gingivalis, 

Porphyromonas endodontalis, Prevotella 

intermedia, is in charge with the elevated 

level of inflammatory mediators that result 

in activation of both innate and adaptive 

immune systems [4,22]. 

CAP is a continuing inflammatory 

process provoked by abovementioned 

microbial biofilm of infected endodontic 

system, which evolves in alveolar bone 

tissue around the root apex. Moreover, in 

diabetic patients were found additional 

more virulent bacteria such as 

Fusobacterium nucleatum, 

Peptostreptococcus micros, and various 

Stretococcus species [4]. 

Actually the common inflammatory 

component of CAP and DM explain more 

exactly at molecular level the linkage 

between chronic apical pathology and 

systemic inflammation [14]. 

In type 2 diabetes the pathological 

mechanism implicated in developing the 

insulin resistance consists in host’s 
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inflammatory response relied on acute-

phase reaction induced by cytokines that 

succeeds the activation of innate immune 

system. The persistence of anaerobic 

infections in root canals perpetuates the 

releasing mechanisms of proinflammatory 

cytokines by monocytes and 

polymorphonuclear neutrophils which, 

based on enhanced insulin resistance, 

finally contributes to an inefficient 

glycemic control [7]. 

At molecular level the first host 

reaction to lipopolysaccharides of gram-

negative bacteria, based on the 

involvement of innate immune system, is 

the activation of transcription factor NF-

kβ (nuclear factor kβ) in macrophages and 

neutrophils [7]. 

The outcome consists in local up-

regulating of pro-inflammatory cytokines 

IL-1β, IL-6, IL-8, TNF-α, PGE2, which 

later are carried by blood circulation. 

These cytokines interplay in systemic 

circulation with free fatty acids and 

advanced endproducts of glycosylation 

(AGE), which are well known hallmark of 

type 2 diabetes [7]. 

AGEs are generated by non-

enzymatic glycolization of blood and 

tissue lipids and structural proteins. In 

normal metabolic state AGEs are 

reversible products. However, when the 

glucose metabolism is impaired AGEs 

turn into irreversible state [14]. 

The AGEs implication in tissue 

dysfunctions is mediated via its 

multiligand specific cell receptors RAGEs 

that play a dual task in inflammation, 

either by inducing the activation of nuclear 

transcription factor NF-kβ in endothelial 

cells and leukocytes or by local 

recruitment of inflammatory cells due to 

their ability of direct interaction with 

leukocyte β2-integrins [14]. 

Relying on these mechanisms, 

AGEs stimulate in monocytes the 

secretion of IL-1β, TNF-α, IGF-1 and 

PDGF. Similarly increase the cytokine 

production in macrophages or other 

cellular types [14]. 

In addition to the immune cells the 

activation of inflammatory pathways 

involving muscular, endothelial, hepatic, 

and adipose cells is endorsing the insulin 

resistance. In this manner the metabolic 

dyscontrol of glucose is mutually 

deteriorated by both CAP and type 2 

diabetes [7].  

Whereas diabetic patients develop 

chronic apical lesions, a bi-univocal 

relationship is installed between the 

systemic disorder and apical tooth 

pathology. The chronic apical 

inflammation is worsened and conversely 

the glycaemia may become uncontrolled. 

Though theoretically a successful root 

canal treatment should ameliorate the 

blood level of glucose, practically so far 

the results published in literature are not 

yet convincing [7]. 

 

ORAL REHABILITATION OF 

DIABETIC PATIENTS WITH 

CHRONIC APICAL PERIODONTITIS 
The mean glycated hemoglobin 

(HbA1c), presently the main diagnostic 

criteria of DM, a long-term elevated level 

(≥ 6.5%) is a key marker for a higher 

prevalence of CAP in type 2 diabetic 

patients [4]. 

An interesting survey in type 2 

diabetic patients, looking for relationship 

between CAP and glycated hemoglobin 

(HbA1c) while the level of HbA1c 

increases over 6.5%, revealed a significant 

association of utmost meaning for the 

glycemic control in early prevention of the 

chronic apical lesions. However, within 

the same sample of population the 

association between CAP and prevalence 

of the untreated teeth, irrespective the 

teeth having root canal fillings, was 

insignificant [23]. 

The question of HbA1c level in 

mirroring the prognosis of root canal 

treatment or re-treatment in CAP in 
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diabetics is still under debate since, 

depending on survey methodology and 

particularly the time period when it was 

measured, numerous reports are 

controversial. According to current 

guidelines, the treatment outcome has to 

be better quarterly evaluated as might have 

frequent fluctuation [4]. 

Commonly if diabetic patient is not 

appropriately managed by anti-diabetic 

medication the chronic apical lesion is 

progressing, despite a proper endodontic 

treatment. As soon as the systemic 

disorder comes back under control it might 

be achieved a rate of healing comparable 

to non-diabetic patients [7]. However, it is 

not surprising to find in diabetic patients 

low levels of glycaemia associated with 

high prevalence of asymptomatic tooth 

infections [11]. 

Assessing the radiographic images 

of CAP according to PAI score (Ørstavik 

periapical index) [24] a comparative study 

in two Canadian populations revealed that 

the quality of both root-canal obturations 

and crown restorations are definitely 

influencing the prevalence of chronic 

apical lesions. It was also concluded that 

in case of adequate endodontic treatment 

the restoration of tooth crown became 

crucial [25]. 

Though limited, some previous 

studies in healthy patients show that the 

successful endodontic treatment of CAP 

was significantly higher than in diabetic 

ones. One of these studies found out that 

subsequently to conventional root canal 

treatment in CAP the radiographic size of 

lesion diminished in 74% of non-diabetic 

patients compared to only 48% in diabetic 

patients [5]. 

In both untreated and endodontically 

treated teeth of type 1 diabetic patients the 

prevalence of CAP was increased. In type 

1 diabetic the women were expressed a 

time-depending direct relationship 

between the existence of chronic apical 

lesions associated to root canal filled teeth 

and the systemic disorder onset [7]. A 

similar feature of connection between DM 

and increased presence of CAP was also 

found in men, but suffering by type 2 

diabetes [5]. 

In general, regardless the type of 

diabetes, the successful outcome of 

endodontic treatment in CAP is 

significantly higher in healthy subjects 

compared to diabetic patients [5,15,23]. 

The persistence of chronic apical 

inflammation is worsening the glycaemia 

control [7]. 

The multitude of proinflammatory 

mediators persistently released in CAP 

associated with impaired immune response 

in systemic disorders, like DM, are key 

factors that orchestrate the periapical 

healing after a proper root canal treatment 

[4,7]. Accordingly the functional integrity 

of the innate immune system is pivotal for 

a favorable prognosis of endodontic 

treatment, particularly in diabetic patients 

[4,7]. 

A prospective clinical study in CAP, 

based on the changes of PAI score, has 

compared the outcome of root canal 

treatment between healthy and type 2 

diabetic patients. Despite the increase of 

HbA1c level in diabetics, in both study 

groups there was found a significant PAI 

score reduction at each follow-up time 

periods of 3,6,9 and 12-months [4]. 

However, the percentage of apical 

healing illustrated by PAI scores 

improvement was twice more elevated in 

healthy persons than in type 2 diabetics, 

i.e. 80% versus 43%. Same study also 

revealed a significant age-depending 

difference. Subsequently the risk age for 

type 2 diabetes mellitus was roughly 

calculated to be higher than 45 years [4]. 

According to an epidemiological 

survey in American red skin 

subpopulation it was found a plausible 

direct association between the gravity of 

diabetic status and reduced survival of 

root-filled teeth [26]. Significant 
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connections concerning the diminished 

healing potential of chronic apical lesions, 

respectively the higher risk of tooth 

extraction after conservative conventional 

root canal treatment in diabetic patients, 

were also revealed in other studies [7,20]. 

A recent systematic review and 

meta-analysis, based on investigation of 

root-canal treatment outcome in 4635 

diabetic patients, confirmed the previous 

studies and highlighted once again the 

significant correlation between DM and 

the numeric reduction of formerly treated 

surviving teeth. Accordingly, the diabetic 

status of a patient should be a key 

prognostic factor of decision in 

conservative endodontic management 

[27]. 

 

CONCLUSIONS 

DM is one of the most frequent 

systemic disorders in medically 

compromised dental patients. The present 

knowledge concerning the relationship 

between diabetes mellitus and oral 

infections is not yet conclusive. 

Nevertheless it might be forwarded the 

recommendation that any diabetic dental 

patients should be suspected to develop 

CAP both in endodontically treated and 

untreated teeth. A proper follow-up of 

root-filled teeth in consonance with 

periodical glycaemia control is also 

mandatory. 

 

Acknowledgements 
In this paper, all authors have an equal 

contribution as the first author. 

 

 

REFERENCES 
1. Mealey B., Impact of advances in diabetes care on dental treatment of the diabetic patient. Compend 

Contin Educ Dent; 1998;19:41-51. 

2. Rewers M., Challenges in diagnosing type 1 diabetes in different populations. Diabetes Metabol J; 

2012;36:90-97. 

3. Lima S.M.F., Grisi D.C., Kogawa E.M., Franco O.L., Peixoto V.C., Goncalves-Junior J.F., Arruda 

M.P., Rezende T.M.B., Diabetes mellitus and inflammatory pulpal and periapical diseases: a review. Int 

Endod J; 2013;46:700-709 

4. Arya S., Duhan J., Tewari S., Sangwan P., Ghalaut V., Aggarwal S., Healing of apical periodontitis 

after nonsurgical treatment in patients with type 2 diabetes. J Endod; 2017;43:1623-1627. 

5. Dos Santos Tiburcio-Machado C., De Carlo Bello M., Maier J., Brilhante Wolle C.F., Souza Bier C.A., 

Influence of diabetes in the development of apical periodontitis: a critical review of human studies. J 

Endod; 2017;43:370-376. 

6. Russell B., The dental pulp in diabetes mellitus. Acta Pathol Microbiol Scand; 1967;70:319-320. 

7. Segura-Egea J.J., Castellanos-Cosano L., Machuca G., Lopez-Lopez J., Martin-Gonzalez J., Velasco-

Ortega E., Sanchez-Dominguez B., Lopez-Frias F.J., Diabetes mellitus, periapical inflammation and 

endodontic treatment outcome. Med Oral Patol Oral Cir Bucal; 2012;17:e356-e361. 

8. Bender I.B., Hargreaves K.M., The dental pulp in systemic disorders. In: Hargreaves K.M., Goodis H.E. 

(eds). Seltzer and Bender’s dental pulp. Quintessence, Chicago, 2002, 469-492. 

9. Garber S.E., Shabahang S., Escher A.O., Torabinejad M., The effect of hyperglycemia on the pulpal 

healing in rats. J Endod; 2009;35:60-62. 

10. Iliescu Al.A., Perlea P., Sinescu R.D., Voiculescu D., Dârţu L., Iliescu G., Torcătoru A., Gheorghiu I., 

Vlădilă B., Diaconu O.A., Petcu C., Iliescu A., Codorean I.B., Dental infections and the atherosclerosis 

risk in a subpopulation of South Romania. Int J Med Dent; 2015;5:111-116. 

11. Bender I.B., Bender A.B., Diabetes mellitus and the dental pulp. J Endod; 2003;29:383-389. 

12. Leite M.F., Ganzerla E., Marques M.M., Nicolau J., Diabetes induces metabolic alterations in dental 

pulp. J Endod; 2008;34:1211-1214. 

13. Catanzaro O., Dziubecki D., Lauria L.C., Ceron C.M., Rodriguez R.R., Diabetes and its effects on 

dental pulp. J Oral Science; 2006;48:195-199. 



Romanian Journal of Oral Rehabilitation 

Vol. 11, No. 2, April  - June 2019 

 

77 

 

14. Southerland J.H., Taylor G.W., Moss K., Beck J.D., Offenbacher S., Commonality in chronic 

inflammatory diseases: periodontitis, diabetes, and coronary artery disease. Periodontology 2000; 

2006;40:130-143. 

15. Segura-Egea J.J., Jimenez-Pinzon A., Rios-Santos J.V., Velasco-Ortega E., Cisneros-Cabello R., 

Poyato-Ferrera M., High prevalence of apical periodontitis amongst type 2 diabetic patients. Int Endod 

J; 2005;38:564-569. 

16. Lopez-Lopez J., Jane-Salas E., Etrugo-Devesa A., Velasco-Ortega E., Martin-Gonzales J., Segura-Egea 

J.J., Periapical and endodontic status of type 2 diabetic patients in Catalonia, Spain: a cross-sectional 

study. J Endod; 2011;37:598-601. 

17. Marotta P.S., Fontes T.V., Armada L., Lim K.C., Rocas I.N., Siqueira J.F. Jr., Type 2 diabetes mellitus 

and the prevalence of apical periodontitis and endodontic treatment in an adult Brazilian population. J 

Endod; 2012;38:297-300. 

18. Ilgüy M., Ilgüy D., Bayirli G., Dental lesions in adult diabetic patients. N Y State Dent J; 2007;73:58-

60. 

19. Khalighinejad N., Aminoshariae M.R., Aminoshariae A., Kulid J.C., Mickel A., Fouad A.F., 

Association between systemic diseases and apical periodontitis. J Endod; 2016;42:1427-1434. 

20. Wang C.H., Chueh L.H., Chen S.C., Feng Y.C., Hsiao C.K., Chiang C.P., Impact of diabetes mellitus, 

hypertension, and coronary artery disease on tooth extraction after nonsurgical endodontic treatment. J 

Endod; 2011;37:1-5.  

21. Walter C., Rodriguez F.R., Taner B., Hecker H., Weiger R., Association of tobacco use and periapical 

pathosis – a systematic review. Int Endod J; 2012;45:1065-1073. 

22. Takahashi K., Microbiological, pathological, inflammatory, immunological and molecular biological 

aspects of periradicular disease. Int Endod J; 1998;31:311-325. 

23. Sanchez-Dominguez B., Lopez-Lopez J., Jane-Salas E., Castellanos-Cosano L., Velasco-Ortega E., 

Segura-Egea J.J., Glycated hemoglobin levels and prevalence of apical periodontitis in type 2 diabetic 

patients. J Endod; 2015;41:601-606. 

24. Ørstavik D., Kerekes K., Eriksen H.M., The periapical index: a scoring system for radiographic 

assessment of apical periodontitis. Endod Dent Traumatol; 1986;2:20-34. 

25. Dugas N.N., Lawrence H.P., Teplitsky P.E., Pharoah M.J., Friedman S., Periapical health and treatment 

quality assessment of root-filled teeth in two Canadian populations. Int Endod J; 2003;36:181-192. 

26. Mindiola M.J., Mickel A.K., Sami C., Jones J.J., Lalumandier J.A., Nelson S.S., Endodontic treatment 

in American Indian population: a 10-year retrospective study. J Endod; 2006;32:828-832. 

27. Cabanillas-Balsera D., Martin-Gonzales J., Montero-Miralles P., Sanchez-Dominguez B., Jimenez-

Sanchez M.C., Segura-Egea J.J., Association between diabetes and nonretention of root filled teeth: a 

systematic review and meta-analysis. Int Endod J; 2019;52:297-306. 

 


