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Abstract
Periapical lesions are inflammatory processes that generate the resorption of mineralized 
tissues. In diabetic patients this process may be affected.
This work aims to identify the association between diabetes mellitus and periapical lesions 
and to know if diabetic patients have a higher prevalence and severity.
A comprehensive review of the available literature, of a narrative type, was carried out. The 
PubMed (Medline) and SciELO databases and the Timbó and Google Scholar resources 
were consulted. The exclusion criteria were: works prior to the year 2010 and case reports. 
Articles prior to the exclusion date were included, as they were considered relevant to the 
work.
Despite the fact that the scientific evidence is still insufficient and the design of the studies 
should be improved, an association between periapical lesions and diabetes mellitus has 
been demonstrated. This implies that diabetic patients could have a higher prevalence and 
severity of lesions.
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Introduction
In periapical lesions (PL), endodontic treat-
ment aims to create conditions conducive to 
tissue neoformation. Regeneration involves a 
process of tissue renewal with cells that share 
similar characteristics to those that were lost (1).
Apical regeneration is thus a process involving 
bone remodeling mechanisms (resorption/for-
mation of bone tissue), which involve the par-
ticipation of osteoclasts, osteoblasts, and osteo-
cytes. It is noteworthy that the metabolism of 
these cells is affected by both local conditions 
and systemic factors (1).

Diabetes mellitus (DM) is a highly prevalent 
pathology in our country. The second nation-
al survey conducted by the Ministry of Public 
Health in 2013 on risk factors for noncommu-
nicable diseases (2) revealed that the prevalence 
of diabetes is approximately 7.6% for the pop-
ulation aged 25 to 64 years. Moreover, preva-
lence increases with age. Notably, for the age 
range between 55 and 64 years, the estimate is 
16.8%, with no significant differences between 
men and women.
In a cross-sectional descriptive study carried 
out at the Registration Service of the Faculty of 
Dentistry (UdelaR) between August 2015 and 

Resumen
Las lesiones periapicales son procesos infla-
matorios que generan la reabsorción de los 
tejidos mineralizados. En pacientes diabéti-
cos este proceso puede verse afectado.
Este trabajo tiene como objetivo identificar la 
asociación entre la diabetes mellitus y las lesio-
nes periapicales y conocer si los pacientes diabé-
ticos presentan mayor prevalencia y severidad.
Se realizó una revisión amplia de la literatu-
ra disponible, de tipo narrativa. Se consul-
taron las bases de datos PubMed (Medline) 
y SciELO y los recursos Timbó y Google 
Scholar. Los criterios de exclusión fueron: 
trabajos anteriores al año 2010 y reportes de 
caso Se incluyeron artículos anteriores a la 
fecha de exclusión por considerarse relevan-
tes para el trabajo.
A pesar que la evidencia científica continúa 
siendo insuficiente y el diseño de los estu-
dios debe mejorarse, se demuestra asocia-
ción entre lesiones periapicales y diabetes 
mellitus. Esto implica que los pacientes dia-
béticos podrían presentar mayor prevalencia 
y severidad de lesiones.

Resumo
As lesões periapicais são processos inflama-
tórios que geram a reabsorção de tecidos 
mineralizados. Em pacientes diabéticos este 
processo pode ser afetado.
Este trabalho tem como objetivo identificar 
a associação entre diabetes mellitus e lesões 
periapicais e saber se os pacientes diabéticos 
apresentam maior prevalência e gravidade.
Foi realizada uma revisão abrangente da 
literatura disponível, do tipo narrativa. Fo-
ram consultadas as bases de dados PubMed 
(Medline) e SciELO e os recursos Timbó e 
Google Acadêmico. Os critérios de exclusão 
foram: trabalhos anteriores ao ano de 2010 
e relatos de casos.Os artigos anteriores à 
data de exclusão foram incluídos por serem 
considerados pertinentes ao trabalho.
Apesar de as evidências científicas ainda se-
rem insuficientes e o delineamento dos es-
tudos precisar ser aprimorado, foi demons-
trada uma associação entre lesões periapicais 
e diabetes mellitus. Isso implica que os pa-
cientes diabéticos podem ter maior preva-
lência e gravidade das lesões.

Palabras clave: Periodontitis apical, lesio-
nes periapicales, diabetes mellitus.

Palavras-chave: Periodontite apical, lesões 
periapicais, diabetes melito.
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May 2016, a prevalence of 15.6% of diabetic 
patients was detected. This figure rises to 30.3% 
when considering patients over 65 years.(3)

The integrity of the immune system, tissue re-
modeling, and regulation in osteoclastic differ-
entiation and activity could be altered in dia-
betic patients (4), determining susceptibility to 
PL.
In 2014, the European Society of Endodontics 
(ESE) organized a symposium titled “Relation-
ship between apical periodontitis and general 
health.” The conclusions established a low level 
of evidence on this topic (5).
From the 1990s, and more prominently since 
2000, “Periodontal Medicine” has evolved as a 
field focused on the relationship between peri-
odontal disease (PD) and systemic diseases. 
Several epidemiological studies have established 
an association between PD and DM (6,7). Since 
PD and chronic apical inflammatory processes 
share several characteristics (both are oral poly-
microbial infections with a microbiota predom-
inantly composed of gram-negative anaerobic 
bacteria that trigger inflammatory processes), it 
could be assumed that PL could also be related 
to systemic diseases (8,9).
Similarly, the concept of “Endodontic Medi-
cine” emerged(8). This term refers to the bidi-
rectional relationship between endodontic in-
fections and systemic diseases and is supported 
by evidence showing that systemic diseases in-
fluence the pathogenesis of endodontic infec-
tion, just as the latter can cause general health 
alterations(10).

Objectives
This review work aims to analyze the associa-
tion between diabetes mellitus and periapical 
lesions and to establish whether diabetic pa-
tients have a higher prevalence and severity of 
PL compared to patients without DM.

Method
A comprehensive review of available narrative 
literature was conducted to identify papers 
addressing the relationship between DM as a 
systemic disease associated with PL, regarding 
prevalence and severity. PubMed (Medline) and 
SciELO databases, along with Timbo and Goo-
gle Scholar resources, were consulted.
The search strategy was:
(“periapical periodontitis”[MeSH Terms] OR 
(“periapical”[All Fields] AND “periodonti-
tis”[All Fields]) OR “periapical periodonti-
tis”[All Fields] OR (“apical”[All Fields] AND 
“periodontitis”[All Fields]) OR “apical peri-
odontitis”[All Fields]) AND (“diabetes melli-
tus”[MeSH Terms] OR (“diabetes”[All Fields] 
AND “mellitus”[All Fields]) OR “diabetes mel-
litus”[All Fields])
Exclusion criteria were: papers before 2010 and 
case reports.
37 articles were retrieved, including 25 primary 
documents (original articles) and 12 secondary 
(systematic reviews, meta-analyses, umbrella re-
views). 
The search was complemented by reading and 
tracking bibliography referenced in these arti-
cles, gathering a total of 46 documents pub-
lished from 1986 to 2020. Articles prior to the 
exclusion date were included because they were 
considered relevant to the work.

Description
PL are inflammatory processes around the apex 
of the tooth root, primarily resulting from a mi-
crobial infection within the pulp. This inflam-
mation leads to the resorption of the mineral-
ized structures in the periradicular area (dentin, 
cementum, and bone tissue), manifested as ra-
diolucent areas in radiographic images (8).
This inflammatory process is a host defense 
mechanism where synthesized cytokines trigger 
the immune response to control the infection.  
However, it simultaneously generates adverse 
effects such as pain, loss of bone support, or 
even tooth loss (10).
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In both animal and human studies, radiograph-
ic imaging is commonly employed to ascertain 
the presence of PL and monitor its evolution 
following endodontic treatment (9,11-20).
In 1986, Orstarvik (21) introduced a scoring 
system for radiographic assessment of PL, sim-
plifying Brynolf ’s proposed radiographic inter-
pretation method. This system, known as the 
Periapical Index (PAI), uses an ordinal scale of 
5 scores, ranging from 1 (healthy) to 5 (defined 
periapical bone destruction).
In 2010, the American Diabetes Association 
postulated that DM is a group of metabolic dis-
eases characterized by hyperglycemia resulting 
from defects in insulin secretion, insulin action, 
or both (22).
DM affects various functions of the immune 
system, altering cellular response and delaying 
healing (FIGURE 1). This situation leads to 
chronic inflammation and a predisposition to 
progressive tissue destruction (23).
The hyperglycemic state caused by DM affects 
circulation and induces various changes in pulp 
and periapical tissues (FIGURE 2). DM im-

pairs the bactericidal function of neutrophils, 
severely affecting the immune response (24).
According to a study published in 2020, pa-
tients with type 2 DM (primarily those who 
have had diabetes for several years) show an 
elevated Candida albicans count in primary 
infections of the canal system more frequently 
than healthy patients. This could explain these 
patients higher prevalence of periradicular pro-
cesses (23).
This finding would allow us to propose a hy-
pothesis regarding specific virulent endodon-
tic pathogens present in the root canals of di-
abetic patients. It would also suggest that the 
high prevalence of these microorganisms may 
be one of the possible reasons why PL are more 
severe in diabetics than in non-diabetics (13,26).

Discussion
Several animal studies have demonstrated that 
the development and progression of apical peri-
odontitis may be accelerated in the presence of 
diabetes. In comparison to control rats, diabet-
ic rats exhibited increased inflammation of the 

FIGURE 1. Diagram of the effects of DM on the immune response and healing processes.
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periodontal ligament, heightened root resorp-
tion, and increased bone resorption. PL in dia-
betic rats were significantly larger than those 
in control rats, which suggests an intense in-
flammatory response under hyperglycemia 
conditions. (13,22,27-30).
The impact of DM on the prevalence and 
severity of PL was also assessed in humans 
through observational studies and clinical trials 
(9,15,19,20,31-35).

Segura-Egea et al. conducted a retrospective 
study at the Faculty of Dentistry of the Uni-
versity of Seville, where they found that type 
2 diabetes is significantly associated with 
an increased prevalence of PL (35).

The radiographic prevalence of PL and en-
dodontically treated teeth (ETT) was evalua-
ted in patients with type 2 DM and healthy 
patients in a cross-sectional study conducted 
in a population of Catalonia, Spain (9). The 
results showed that, in adult patients, type 
2 DM is significantly associated with a 
higher prevalence of PL and endodontic 
treatment.
In 2012, Marotta et al. conducted another 
cross-sectional study, considering the same 
parameters (PL and ETT prevalence in pa-
tients with type 2 DM), but this time in a 
Brazilian population (19). PL were signifi-

 

FIGURE 2. Diagram of the alterations produced by hyperglycemia and its possible endodontic 
consequences. Source: Quezada García MA, Palma Eyzaguirre AM. Bidirectional relationship between 
diabetes mellitus and apical periodontitis. ARS MEDICA Rev Medical Sciences. 2018;43(3):67-76. (25)
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cantly more prevalent in diabetic indivi-
duals compared to non-diabetic controls.
Another cross-sectional study, published in 
2015, investigated the association between 
the prevalence of ETT and PL, as well as 
some systemic conditions or habits in an 
adult Portuguese population (15). A positive 
correlation between ETT and DM was ob-
served, but the data were not statistically 
significant. Some studies include aspects 
related to the evolution of DM or glycos-
ylated hemoglobin (HbA1c) levels in their 
methodology (20,31-34).
A 2014 study investigated the frequency 
of periradicular lesions in long-term (> 48 
months) and short-term (< 48 months) dia-
betic patients, showing a higher prevalence 
in patients with long-term DM (34).
In the same year, another cross-sectional stu-
dy (20) analyzed radiographs of 83 patients 
with type 2 DM, applying the PAI. Patients 
were divided into two groups based on their 
disease control level: patients with well-
controlled DM (HbA1c < 6.5%) and pa-
tients with poorly-controlled DM (HbA1c 
> 6.5%). The results of the final logistic 
regression model revealed a significantly 
higher prevalence of periradicular lesions 
in type 2 diabetic patients with HbA1c 
levels ≥ 6.5%, meaning poorly-controlled 
DM.
Computed tomography was used in a cross-
sectional study assessing a potential associa-
tion between type 2 DM and PL. A higher 
prevalence of PL and severe bone destruc-
tion was observed in patients with DM 
compared to non-diabetic patients. Howe-
ver, there were no significant differences 
between the subgroups with well-contro-
lled and poorly-controlled DM (31).
Another finding emerged from a cross-sec-
tional study published in 2020 where radio-
graphs of 216 patients with type 2 diabetes 
were examined .The results showed no asso-
ciation between glycemic control and the 

prevalence of PL or endodontic treatment 
in type 2 diabetic patients.(32).

The results reported in these studies are in-
conclusive, but they reveal some differences 
in the natural history of PL in diabetic pa-
tients, suggesting an association between 
DM and PL (9). 
The study of the severity and prevalence of 
PL in diabetic patients has been the focus of 
numerous literature reviews and meta-analy-
ses. (4,8,10,25,36-44)

Table 1 outlines the methodological aspects of 
systematic reviews and meta-analyses.

According to some authors (39,41,43), current 
evidence is inconclusive and insufficient to 
suggest an association between DM and an 
increased prevalence and severity of PL.
Fouad (39) emphasizes that the available infor-
mation regarding the pathogenesis, progres-
sion, and repair of PL in diabetic patients is 
still insufficient.
Several authors emphasize the importance of 
carefully considering diabetic patients (4, 38, 42, 

43). They also highlight the risk of exacerbations 
and challenges in apical repair in these patients, 
emphasizing the necessity of understanding di-
abetic pathology to act consciously, safely, and 
effectively.
According to Lima (4), inadequate control of 
DM can predispose patients to oral infections, 
including dental pulp infection. Additionally, 
there is a correlation between the presence of 
apical periodontitis and patients with uncon-
trolled DM, indicating a cross-susceptibility 
between the two conditions.
Perez-Losada et al. (36) suggest, based on scientif-
ic evidence, a potential common pathophys-
iological factor between apical periodontitis 
and DM. However, further prospective stud-
ies are necessary to investigate the associa-
tion between these two conditions.
Quezada(25) states that there is a higher prev-
alence of PL in diabetic patients and a sta-
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tistically significant association between DM 
and the presence of PL in ETT, underscoring 
the importance of comprehensive patient care.
According to Cintra et al.(10) studies strongly 
suggest a bidirectional relationship between 
endodontic infection and diabetes.
Ríos-Osorio et al.(37) conclude that the results 
demonstrate biological foundations to sug-
gest that type 2 DM may act as a risk factor 
for developing endodontic pathology.
Segura-Egea et al. from the University of Se-
ville, Spain, have published reviews on the 
association between DM and PL (8, 40, 44). The 
authors state that the results of the studies 
are inconclusive but suggest an association 
between DM and PL. They assert that there 
is sufficient data in the literature to link DM 
to a higher prevalence of PL, larger size of 
osteolytic lesions, a greater likelihood of as-
ymptomatic infections, and a worse progno-
sis for ETT. They also conclude that no sci-
entific evidence demonstrates a causal effect 
of periapical inflammation on the metabolic 
control of diabetic patients(8). In 2019, they 
published a study aimed at analyzing the dif-
ference between association and causality, ap-

plying the causality criterion to the specific case 
of the association between endodontic disease 
and DM.
Budreikaitė et al.(38) found a statistically signif-
icant association between patients with type 2 
diabetes and the presence of apical periodon-
titis, showing slowed post-treatment repair 
processes.

Although several studies demonstrate an 
association between the prevalence of PL, 
ETT, and lost ETT with systemic diseases 
such as DM, this does not prove the ex-
istence of a cause-effect relationship (44).

It is also essential to consider that most of the 
retrieved studies are cross-sectional, condition-
ing the analysis of the results, as the variables 
are obtained at the same time, and therefore, a 
cause-effect relationship cannot be established 
(33).
In the specific case of the association between 
PL and DM, cross-sectional studies lack infor-
mation about the previous condition of the eval-
uated teeth, making it impossible to determine 

AUTHOR YEAR N.º OF ARTICLES METHODOLOGY RISK OF BIAS 

Khalighinejad et al. (41) 2016 5 Systematic 
review 
 

Moderate and 
high 

Perez Lozada et al. (36) 2020 21 (10 animal studies, 10 
human studies, and one 
systematic review) 

Systematic 
review and meta-
analysis 
 

Not specified 

Rios Osorio et al. (37) 2020 10 (2 longitudinal studies and 
8 cross-sectional ones) 

Systematic 
review 
 

3 with low risk 
and 7 with high 
risk 

Nagendrababu et al. (45) 2020 4 Scoping review Moderate 

Budreikaite et al. (38) 2022 4 (3 cross-sectional studies 
and a retrospective one) 

Systematic 
review 
 

Not specified 

TABLE 1. Systematic review articles and meta-analyses examining the prevalence and severity of PL in 
patients with DM.
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whether the images observed in paraclinical 
studies could potentially correspond to lesions 
in the healing process. The healing of periapical 
tissue is time-dependent and, therefore, chal-
lenging to evaluate through a cross-sectional 
study(27). This fact is particularly crucial in the 
context of this study since the higher preva-
lence of PL in diabetic patients could indicate 
a greater incidence of infection but also a de-
lay in the repair process(44). Many studies uti-
lize radiolucent images of the periapical region 
without considering whether the processes are 
in the repair or healing phase. This is significant 
because a paraclinical image might be classified 
as “endodontic failure” without knowledge of 
the pre-treatment diagnosis. Introducing the 
concept of “tolerance to endodontic treatment” 
could be valuable as a categorization for cases 
where certain aspects, such as the persistence 
of radiolucent images, make it inappropriate to 
include them in the “success” category, but the 
tooth remains functional and asymptomatic.
Controlling and evaluating all the variables in-
volved in the outcome of endodontic treatment, 
which act as confounding factors, is often com-
plex (31). Although the association between DM 
and periodontal disease is established, clinical 
studies do not assess probing depth nor consid-
er periodontal disease as a cause of ETT loss in 
diabetic patients.
In the majority of studies, the determination of 
the diabetic patient group is based on anamne-
sis, without measuring glycemia or differentiat-
ing between type 1 and type 2 DM or well-con-
trolled and poorly-controlled patients.
Nagendrababu (45) recommends conducting 
studies with representative and sufficient sam-
ple sizes, analyzing patients based on diabetes 

type, and determining their glycemic status 
through laboratory studies. Additionally, these 
studies should account for confounding factors 
such as periodontal disease, age, gender, exam-
iner proficiency, quality of treatment, resto-
rations, etc.

Conclusions
Studies linking DM to the prevalence and se-
verity of PL, both in laboratory animals and in 
cross-sectional and longitudinal clinical studies 
in humans, remain contradictory and insuffi-
cient. However, the evidence indicates an asso-
ciation between DM and increased prevalence 
and severity of PL. This suggests that diabetic 
patients may experience apical periodontitis 
more frequently, with a more severe course and 
delayed repair following endodontic treatment 

(4,25,35,37,38).
Adequate follow-up of ETT and regular glyce-
mic controls are essential to improve the end-
odontic prognosis (43). Due to the high preva-
lence of resistant biofilm detected in diabetic 
patients, professionals should be rigorous in 
controlling microorganisms such as C. albicans 
within the root canal system (23).
Diabetic patients require more rigorous fol-
low-up, proactive interventional therapy rath-
er than expectant approaches, communication 
with physicians, and increased preventive mea-
sures(46). 
Since apical repair may be delayed after end-
odontic treatment, follow-up visits should be 
extended, if necessary, for more than four years 
(38).
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