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Abstract

Background: The indicated treatment in cases of apical periodontitis (AP), a disease very prevalent in diabetic pa-
tients, is root canal treatment (RCT). This study aims to conduct a systematic review with meta-analysis to answer
the following PICO question: In adult patients, does the absence or presence of diabetes affect the prevalence of
root filled teeth (RFT)”?

Material and Methods: PRISMA Guidelines have been followed to carry out this systematic review. A literature
search was undertaken in PubMed-MEDLINE, Embase and Scielo. All studies reporting the prevalence of RFT in
diabetic patients and control subjects using radiographic examination were included. Study characteristics and risk
ratios with 95% ClIs were extracted. Random-effects meta-analyses were performed.

Results: Five studies fulfilled the inclusion criteria. Prevalence of RFT were estimated with 701 people and 15,882
teeth. Among diabetic patients, 6.1% of teeth had undergone RCT, while in controls this percentage was 3% (OR
=1.7;95% CI = 1.0 - 2.9; p = 0.065). Among diabetic patients, 65% had at least one RFT, while in controls this
percentage dropped to 55% (OR = 1.4; 95% CI = 0.5 —3.7; p > 0.05). The certainty of evidence was low.
Conclusions: The prevalence of RFT in diabetic patients is almost double that in the control population, however
this result is only marginally significant. Dentists must take into account the high prevalence of RFT in diabetic
patients, investigating the presence of diabetes in those patients in whom a high frequency of RCT is observed.

Key words: Diabetes, endodontics, epidemiology, root canal treatment, root filled teeth, prevalence, survey, pop-
ulation-based study.
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Introduction

When antigens and toxins from the necrotic and infec-
ted root canal invade the periapical tissue, an immune
response is stimulated that manifests as periapical in-
flammation, termed apical periodontitis (AP) (1). The
periapical inflammatory process will continue until the
passage of antigens from the root canal ceases (2). The
treatment indicated in cases of apical periodontitis is
root canal treatment (RCT) (3). RCT removes the necro-
tic and infected contents of the root canal and seals the
apical foramen. Thus, it stops the passage of antigens to
periapical tissues and creates the conditions for the in-
flammatory tissue to become reparative tissue, with the
consequent healing of the periapical lesion.

Since AP is a highly prevalent pathology throughout
the world, affecting 5% of teeth, with at least one tooth
affected by AP in 52% of the people (4), it would be ex-
pected that the prevalence of RCT would also be high. A
recent systematic review with meta-analysis has found a
prevalence of root filled teeth (RFT) of 8%, with 56% of
people having at least 1 RFT (5).

On the other hand, there are numerous studies that have
been published for more than two decades in which
an association is found between endodontic pathology
and various systemic diseases (6,7). Specially, diabetes
is one of the systemic diseases on which more studies
have investigated its possible association with AP (8-
10). In diabetes, there is an alteration of metabolism
that affects carbohydrates, lipids and proteins, its main
sign being the increase in blood glucose, hyperglyce-
mia (11). Increased blood glucose levels are associated
with glucotoxicity, which is the main factor involved in
the incidence and progression of serious microvascular
complications associated with diabetes, such as diabetic
retinopathy, nephropathy, and neuropathy (12).

It has been shown that the prevalence of AP in diabetic pa-
tients is higher than that of the general population (8,13).
Therefore, it might be expected that the prevalence of
RFT would also be high in these patients. Additionally,
several systematic reviews have concluded that there is
an association between diabetes and endodontic treatment
outcome (14,15), with diabetes being considered an im-
portant preoperative prognostic factor for RCT, influen-
cing negatively treatment outcome and RFT survival (7).
The aim of this study was to carry out a systematic re-
view with meta-analysis to investigate the possible in-
fluence of diabetes on the frequency of RFT, including
cross-sectional observational studies comparing a diabe-
tic group and a healthy control group. The initial null
hypothesis is that the frequency of RFT in diabetics is
similar to that of the control subjects.

Material and Methods
A protocol was prospectively preregistered at Internatio-
nal prospective register of systematic reviews (PROSPE-
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RO) (CRD42023416903) (https://www.crd.york.ac.uk/
prospero/export_details pdf.php). The Preferred Repor-
ting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines have been followed to carry out
this systematic review (16). The review focused on the
following research question: Does the presence or ab-
sence of diabetes affect the prevalence of RFT in adult
patients? PICOS (Population, Intervention, Comparison,
Outcome, and type of study) schema for all the included
studies to elaborate upon this research question were
used to establish the eligibility criteria as follows:
Population: Adults patients.

Intervention: Presence of diabetes, diabetic.
Comparison: Absence of diabetes, healthy control sub-
ject.

Outcome: Prevalence of RFT.

Type of study: observational studies.

The main outcome was the percentage of RFT. As a se-
condary outcome it was taken into account the percenta-
ge of patients with at least one RFT.

-Data Sources and Searches

Once the PICO question and the eligibility criteria were
established, the search strategy was designed. A litera-
ture search was undertaken without limits on time or
language until 24th March 2023 in PubMed-MEDLINE,
Embase and Scielo. Most cited descriptors in the pre-
vious publication on this theme were used in the elec-
tronic search strategy, using combining Medical Subject
Heading (MeSH) terms and text word (tw). The search
strategy can be found in the supplemental material.

A complementary screening was performed looking for
any additional study on the references of the included
studies that did not appear in the database search. Grey
literature was searched but did not provide useful data
(https://opengrey.eu/; https://scholar.google.com/; ht-
tps://www.greynet.org/).

-Study Selection

The inclusion criteria established were (a) epidemio-
logical studies published until 12th January 2023; (b)
studies comparing diabetic patients with control healthy
subjects; (c) studies reporting the prevalence of RFT in
diabetic patients and control healthy subjects by radio-
graphic examination (panoramic, periapical radiographs
or cone beam computed tomography).

The following exclusion criteria were applied: (a) stu-
dies carried out in animals or in cell culture; (b) studies
reporting data only from diabetic patients. (c) studies
that did not report information about the prevalence of
RFT.

Three authors (M.L.-L., D.C.-B., & J.J.S.-E.) selected
the studies individually by screening the titles and abs-
tracts. When the title and abstract did not allow judging
the study, the full text was accessed. A second stage con-
sisted of reading the full texts and judging the potential
studies to be included based on the eligibility criteria.
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Disagreements on study inclusion were solved by con-
sensus between the three authors. Duplicated studies in
the databases search were considered only once.

-Data Extraction and Quality Assesment

The methodology of selected studies was examined, and
main features were extracted and compiled including,
authors, date of publication, study design, subjects and
sample size, type of radiography used, main quantitative
results, and odds ratio values.

The same three authors performed data extraction. The
information related to publication were extracted: ar-
ticle’s identification (authors and year of publication);
participants (gender, range and/or mean age of the sam-
ple and sample size); methods of image acquisition; re-
sults (number of teeth, number of RFT, number of peo-
ple with at least one RFT, and distribution of RFT in the
sample.

The quality of evidence of the included studies was
analysed according to the guidelines provided by the
Centre for Evidence-Based Medicine at Oxford http://
www.cebm.net/index.aspx?0=5653. The risk of bias was
assessed using the Newcastle-Ottawa Scale, adapted for
cross-sectional studies (5).

Each of the included studies was evaluated for metho-
dological risk of bias independently by four authors
(M.L.-L., D.C.-B., V.A.-Q., & J.M.-G.). In case of di-
sagreement, the authors discussed until they reached an
agreement.

Two domains were taken into account when analysing
the quality assessment and risk of bias of the individual
studies: sample selection and outcome. The domain sam-
ple selection included the following items: representati-
veness of the sample, sample size, and non-respondents.
The domain outcome included the following items: as-
sessment of the outcome, inclusion of third molar in the
outcome, inclusion of edentulous in total sample, and
number of observers. The evaluation of each item was
made according to the criteria previously described (5).
Studies could score a maximum of 12 points; they were
defined as high risk of bias if they scored 0 — 4 points,
moderate risk of bias if they scored 5 — 8 points and low
risk of bias if they scored 9 — 12 points.

Only dentate patients were taking into account for statis-
tical analysis in studies that included edentulous patients
in the sample.

-Data Synthesis and Analysis

The main outcome variable was the prevalence of RFT,
calculated as the total number of RFT divided by the
total number of teeth, expressed as a percentage. As a
secondary outcome variable, the prevalence of diabetic
patients with at least one RFT, expressed as a percenta-
ge, was also calculated. Odds ratio (OR), with its 95%
confidence interval (CI) was calculated in every selected
study trying to measure the effect of the relationship be-
tween diabetes and the prevalence of RFT. To determine
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the pooled OR and its 95% CI of the prevalence of RFT,
the random-effect model meta-analysis was performed
using the OpenMeta Analyst version 10.10 software
(17), on the basis of inverse variance method. Another
metanalysis was also performed using subgroup based
on the number of diabetic patients with at least one RFT.
To estimate the variance and heterogeneity amongst
trials, the Higgings 12 test were employed, considering a
slight heterogeneity if it is between 25 and 50%, mode-
rate between 50 and 75%, and high if >75% (18). Fina-
lly, a level of p = 0.05 was considered significant.
-Certainty of Evidence

The Grading of Recommendations Assessment, Develo-
pment, and Evaluation (GRADE) tool was used to assess
certainty of evidence (19). Two investigators (J.S.-E.,
D.C.-B.) independently carried out the assessment. High
or moderate certainty of evidence can be interpreted as
follows: it is very likely or probable that the true effect
lies close to the estimated finding, and a recommenda-
tion can be made. Low or very low certainty of evidence
indicates that our confidence in the result is limited or
very weak, respectively.

Results

-Literature Search Results

The flow diagram of literature search strategy and selec-
ted studies for this review is shown in Figure 1, accor-
ding to PRISMA 2020 instructions. Initial search of di-
fferent databases resulted in 115 published studies. After
removal of duplicate studies (n=27), 88 remained. After
analyzing the titles and abstracts, 77 that did not inves-
tigate RFT were excluded. Ultimately, only 11 studies
remained to read the full text.

After a thorough reading, one study that did not provide
data on the prevalence of RFT was excluded (20). Two
other studies (21,22) were also excluded because they
did not refer to RCT. Three other studies were excluded
because they only provided data on diabetic patients, wi-
thout control group (9,23,24). Finally, five studies were
selected for the systematic review and meta-analysis
(8,13,25-27).

-Study Characteristics

The main characteristics of the five included studies
(8,13,25-27) are summarized in Table 1. All studies
were cross-sectional and level 4 evidence according
to the Center for Evidence-Based Medicine at Oxford.
Four of the studies included in their sample only type 2
diabetic patients (8,13,25,26) and the other study only
included type 1 diabetic patients (27). In all studies the
main outcome was to compare the prevalence of RFT
in diabetic patients with that in healthy control subjects.
Four of them also provided data on the percentage of
patients with at least one RFT, both in diabetics and con-
trol subjects (8,13,25,27). Three studies used panoramic
radiographs (8,26,27), one study used periapical radio-
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Fig. 1: Flow diagram of the search strategy of the systematic review and metaanalysis following
the Preferred Reporting Items for Systematic Reviews and Metaanalyses (PRISMA) guidelines
2020.

Table 1: Descriptive characteristics of the included studies and extracted data.

Authors Study Sample Diabetic patients Non-diabetic Odds ratio P Evidence
design Subjects / No of subjects 95% CI) level *
Teeth RFT/Total | RFT | RFI/ | RFT
(%) Total (%)
Segura-Egea et Cross- Controls: 38 /966 12/ 692 1.7 20/966 2.1 0.83 >0.05 4
al. 2005 (13) sectional | Type 2 diabetics: 32 (0.41 - 1.72)
/692
Lopez-Lopez et Cross- Controls: 50 / 1249 107 /1093 9.8 42 /1249 34 3.12 <0.01 4
al. 2011 (8) sectional | Type 2 diabetics: 50 (2.16-4.50)
/1093
Marotta et al. Cross- Controls: 60/ 1368 857652 13 206/1368 | 15.1 0.85 >0.05 4
2012 (25) sectional | Type 2 diabetics: 30 (0.64-1.11)
/652
Smadi 2017 (26) Cross- Controls: 146 / 3127 130 /3111 4.2 57173127 1.8 2.35 <0.01 4
sectional | Type 2 diabetics: 145 (1.71-3.22)
/3111
Limeira et al. Cross- Controls: 100 /2545 72 /1079 6.7 81 /2545 32 2.17 <0.01 4
2020 (27) sectional | Type | diabetics: 50 (1.57-3.01)
/1079

REFT: root filled teeth.
*OCEBM Levels of Evidence Working Group*. “The Oxford 2011 Levels of Evidence”. Oxford Centre for Evidence-Based Medicine. http://

www.cebm.net/index.aspx?0=5653
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graphs (13), and the fifth both panoramic and periapical
radiographs (25). In four of the studies diabetic patients
had a lower mean number of teeth than the control group
(8,13,25,27).

Primary meta-analysis: Prevalence of RCT and diabetes
Data from selected articles were analyzed and summari-
zed in an evidence table containing the data, descriptive
statistics, and ORs calculated (Table 2). The five studies
added a total of 701 people, who had 15,882 teeth, of
which 812 (5.1%) were RFT (8,13,25-27).

Figure 2A shows the forest plot of the primary me-
ta-analysis. Among diabetic patients, 6.1% of teeth had
undergone RCT, while in healthy non-diabetic controls

RCT in diabetic patients

this percentage was 3.2%. The overall OR was calcu-
lated using DerSimonian—Laird method with random
effects, resulting in an OR = 1.67 (95% CI =0.97 — 2.86;
p =0.065), indicating that diabetic patients present a hi-
gher prevalence of RFT compared to control subjects.
Heterogeneity value was 12 =91%.

-Subgroup analysis: at least one RFT

A subgroup analysis was made including four studies
(8,13,25,27) that provided information about patients
with at least one RFT. The data can be found in the in
the supplemental material. This meta-analysis included
a total of 410 subjects, of which 162 were diabetic pa-
tients who had at least one RFT (Fig. 2B). Among diabe-

Table 2: Percentage of people with at least one RFT in diabetic patients and control subjects in the four included studies.

Authors and No of Diabetic patients Non-diabetic controls Odds ratio P
o,
year People | Atleast1 | Atleast1 | Atleast1 | Atleast1 (95% €I
RFT/Total | RFT (%) | RFT/Total | RFT (%)
Segura-Egea et 70 10/32 31.3 16/38 42.1 0.63 >0.05
al. 2005 (13) (0.23-1.68)
Lopez-Lopez et 100 35/50 70.0 25/50 50.0 2.33 >0.05
al. 2011 (8) (1.03-5.30)
Marotta et al. 90 23/30 76.7 52/60 87.0 0.51 >0.05
2012 (25) (0.16-1.56)
Limeira et al. 150 38/50 76.0 44/100 44.0 4.03 <0.01
2020 (27) (1.89-8.62)
A) Comparison of diabetic patients and healthy control subjects regarding the prevalence of root filled teeth (RFT).
Studies Odds ratio (95% CI) Diabetics RFT/Total Controls RFT/Total
Segura-Egea et al. 2005 0.835 (0.405, 1.719) 12/692 20/966 L
Lépez-Lépez et al. 2011 3.119 (2.161, 4.500) 107/1093 42/1249 —
Marotta et al. 2012 0.846 (0.644, 1.110) 85/652 206/1368 RN
Smadi 2017 2.349 (1.713, 3.220) 130/3111 57/3127 —B—
Limeira et al. 2020 2,175 (1.570, 8.013) 72/1079 81/2545 ——
Overall (142=91% , P< 0.001) 1.666 (0.969, 2.864)p =0.065 406/6627 406/9255 ——
[ T r T ]
041 081 167 203 40545
Odds Ratio
B) Comparison of diabetic patients and healthy control subjects regarding the percentage of people with at least one RFT.
Studies 0dds ratio (95% CI) Diabetics RFT/Total Control RFT/Total
Segura-Egea et al. 2005 0.62 (0.23, 1.68) 10/32 16/38 »
Lépez-Lopez et al. 2011 2.33 (1.03, 5.30) 35/50 25/50 B
Marotta et al. 2012 0.51 (0.16, 1.56) 23/30 52/60 ]
Limeira et al. 2020 4.03 (1.89, 8.62) 38/50 44/100 B
Overall (1*2=78% , P< 0.01) 1.39 (0.52, 3.70) p=0.51 106/162 137/248 ——’\“_—f>
| . ; — . -
0.16 033 0.82 1.391.64 328 8.19
Odds Ratio

Fig. 2: A) Forest plot of ORs and 95% confidence limits (CLs) for the comparison of diabetic patients and healthy control subjects regarding the
prevalence of root filled teeth (RFT). Overall estimate is based on data from the five studies. Black squares represent the point estimates of the
OR and have areas proportional to study size. Lines represent 95% confidence intervals. The diamond shows the summary statistics for the five
studies. The solid line indicates an OR of 1.0, and the dashed line indicates the overall odds ratio. B) Forest plot of the studies that have calculated
the percentage of people with at least one RFT in diabetic patients and control subjects.
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tic patients, 65.4% had at least one RFT, while in healthy
controls this percentage dropped to 55.2%. The OR cal-
culated was 1.39 (95% CI=0.52 —3.71; p > 0.05). The
heterogeneity value was 12 = 78%.

-Quality assessment and risk of bias

Quality assessment and risk of bias was evaluated for
each study (Fig. 3A). Four of the five studies were clas-
sified as high risk of bias (8,13,25,27) and one of them
was classified as moderate risk of bias (26). The certain-
ty of evidence was rated as low (Fig. 3B).

A) Risk of bias assessment.

RCT in diabetic patients

healthy control subjects (55.2%) (OR = 1.39; p > 0.05),
but not significant.

Taking into account the higher prevalence of AP that has
been shown in diabetic patients (9,13,23), an increase
in the frequency of RCT could be expected in the adult
diabetic population. Moreover, diabetic patients have
a high prevalence of periodontal disease, which is also
associated with a higher prevalence of endodontic pa-
thology tributary to RCT. Indeed, the high prevalence
of RFT in diabetics observed in this study could even

Selection Outcome
Authors and Study Representa- Sar_nple Non- A Incluiio Inclufsion No. of Risk
year design tiveness of slze respon Sses no o observe of
the sample calculati dents sment third edentulous rs bias
P on molar in sample
Segura-Egea Cross- " . * i
et al. 2005 sectional High
Lépez-Lépez Cross- * * * * ;
etal. 2011 sectional High
Marotta et al. Cross- & i % ’
2012 sectional High
Smadi 2017 | _Cross- . . 55 R Moder
sectional ate
Limeira et al. Cross- % % & % .
2020 Sectional High

B) GRADE certainty of evidence assessment.

Certainty assessment

Diabetes — Root filled teeth

Ne of : Risk of : Other
o M M

Importance

5 observational not serious

studies

serious 2 serious °

not serious

all plausible IMPORTANT
residual
confounding would
reduce the
demonstrated
effect

@®00

Low

GRADE Working Group grades of evidence:
Explanations:
a. Detailed in table 5: Risk of bias summary
b. 12=91%

High certainty: The authors have a lot of confidence that the true effect is similar to the estimated effect

Moderate certainty: The authors believe that the true effect is probably close to the estimated effect

Low certainty: The true effect might be markedly different from the estimated effect

Very low certainty: The true effect is probably markedly different from the estimated effect
Fig. 3: A) Quality assessment and risk of bias of individual studies assessed using the Newcastle-Ottawa Scale,
adapted for cross-sectional studies. B) Certainty of evidence assessment by GRADE.

Discussion

This study aimed to conduct a systematic review and
meta-analysis to investigate the possible association
between diabetes and the frequency of RFT. The initial
null hypothesis, i.e. that the prevalence of RFT in diabe-
tics is similar to that of the general healthy population,
must be accepted. It can be concluded that RFT are not
associated to diabetes. Even though diabetic patients
show almost twice (6.1%) as many RFT as control sub-
jects (3.2%), with a calculated OR = 1.67, the p value is
0.065, not significant, although it could also be conside-
red marginally significant. The percentage of diabetics
with at least one RFT (65.4%) is also higher than that of
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be underestimated, since there are numerous studies
that show a higher prevalence of radiolucent periapical
lesions (14) and loss of RFT in diabetic patients (15),
compared to the healthy control population. This pos-
sible underestimation is also supported by the fact that
in four (8,13,25,27) of the five studies included in the
review the mean number of teeth is lower in diabetics
than in control subjects.

It is quite possible that some of the teeth lost by diabe-
tics were RFT. The persistence of AP in diabetics after
RCT, possibly consecutive to a delay in the healing of
periapical tissues, can lead frequently to tooth extrac-
tion. An umbrella review has concluded that diabetes is
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a risk factor for the outcome of RCT, therefore diabetes
can be considered a key preoperative prognostic factor
in endodontic treatment (28).

Additionally, diabetes and periodontal disease are clo-
sely linked and amplify one another, if not successfully
controlled. Considering that periodontal disease is also a
leading cause of tooth loss, the high prevalence of RFT
in diabetics found in the present study, surely does not
represent the true frequency of RCT in diabetics. Moreo-
ver, diabetic patients have increased periodontal disease
in RFT and have a reduced likelihood of success of RCT.
The combined effect of diabetes itself and periodontal
disease may mask the real prevalence of RCT in diabe-
tics, which is surely higher than that calculated in this
study.

Regarding the articles included in the systematic review,
the initial databases search provided 115 articles. When
applying the inclusion criteria, resulted in a systematic
review of five studies, all cross-sectional studies inves-
tigating the prevalence of RFT both in diabetic patients
and in control subjects. Three of these studies (8,26,27)
used panoramic radiographs to detect RFT, another (13)
used periapical radiographs, and another one (25) used
both periapical and panoramic radiographs. Although
the detection of RFT can be performed with either of
the two radiographic techniques, previous studies have
found a higher prevalence of RFT with periapical radio-
graphs (5).

A previous systematic review analysed the percentage
of diabetic with RFT and the prevalence of RCT among
diabetic patients around the world (29), concluding that
40% of diabetics have at least one RFT and more than
5.5% of teeth in diabetic patients were RFT. However,
this study included only studies providing data on the
frequency of RCT among diabetic patients, without
comparing with control subjects. Therefore, it does not
allow knowing if RCT is more frequent in diabetics than
in the general population. On the contrary, the results
of the present study, which reported 6.1% of RFT in
diabetics and 65.4% of diabetics with at least 1 RFT,
have been obtained with a different methodology: all the
included studies compared the frequency of RFT in dia-
betic patients and control healthy subject. Therefore, the
present study provides an odds ratio (OR) to assess the
strength of the association between diabetes and RFT,
thus being able to answer the question of whether RCT
is more frequent in diabetics than in the general control
population.

The results of this systematic review need to be care-
fully evaluated because its limitations. The high hete-
rogeneity of the included studies (91% in the primary
metaanalysis and 78% in the sub-group) indicate that
studies differ substantially within study sampling and
measurement variability. However, the pooled ORs were
calculated using the random-effect model to estimate not
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a single correct overall answer to the research question
but a distribution of particularized, situationally correct
answers from an imagined universe of individual studies
that might have been performed.

On the other hand, the quality of the studies included
in a systematic review determines the reliability of the
conclusions. The five articles included in the review
are cross-sectional studies, whose level of evidence is
four according to the Oxford classification. Regarding
the risk of bias, four of the included studies were clas-
sified as high risk of bias (8,13,25,27), and another one
was classified as moderate risk of bias (26). None of
the included studies calculated the sample size, which
is necessary to ensure a correct sample size to justify
the study results. Moreover, most of the studies did not
mention if edentulous patients were included in the sam-
ple, which alters the results of meta-analysis. Given the
very low proportion of RCT performed on third molars,
whether or not the third molar was included in the study
does not represent a major limitation. So, low risk of
bias was considered if the third molar was not included
in the total patient sample. Similarly, if edentulous pa-
tients were not included in the total patient sample, low
risk of bias was also considered. Nevertheless, when the
study did not specify whether it included edentulous pa-
tients in the total sample, it was considered a very high
risk of bias.

Another limitation of the present study is the low rate
of included studies and patients. The reason lies in the
fact that few studies follow a strict protocol for the se-
lection of the individuals included in the sample. This is
also the reason why none of the studies included in this
systematic review and meta-analysis are at low risk of
bias. All the listed limitations converge for the certainty
of the evidence to have been rated as low, indicating that
the true effect might be markedly different from the es-
timated effect (19).

The results of this systematic review with meta-analysis
are of obvious clinical interest, and should be translated
to the clinical practice. The verification of a high preva-
lence of RFT in diabetics is undoubtedly correlated with
the higher incidence of AP found in diabetic patients
(10), that leads them to request RCT more frequently
than general population. Another reason that could jus-
tify a high prevalence of RFT in diabetics could be the
fact that pulp pathology is not diagnosed early and is not
treated in its initial phases, so that pulp infection pro-
gresses and ends up triggering AP and requiring RCT.
A recent cross-sectional study has examined the preva-
lence of pulpal diagnoses in diabetic patients compared
with nondiabetic control subjects (30). This study found
higher prevalence of symptomatic irreversible pulpitis
in young diabetic patients compared with control sub-
jects, whereas in diabetics older than 60 years old, pulp
necrosis was the predominant pulp diagnose. The reduc-
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tion in the prevalence of symptomatic irreversible pul-
pitis and the increase in the prevalence of pulp necrosis
with age could be explained with the senescent transfor-
mation of pulpal nerves. Then, the clinician must take
in mind when caring for a diabetic patient, especially in
older patients, that a careful clinical examination should
be carried out to diagnose pulp pathology as carly as
possible to be able to establish the appropriate conser-
vative treatment. Moreover, the endodontist should even
investigate the presence of diabetes in those patients in
whom a high frequency of RCT is observed.

Since diabetic patients have poor periapical healing and
a tendency to non-retention of RFT (15), the prognosis
of RCT may be poor. Therefore, dentists should suspect
that the patient is an undiagnosed diabetic when multiple
RCT failures are observed in the same patient. In addi-
tion, given this suspicion, a blood test should be reques-
ted to detect possible hyperglycaemia, and the additional
complementary tests necessary to rule out the presence
of diabetes.

Conclusions

The systematic review and meta-analysis has shown an OR
greater than 1.5, but not significant, in the association of
diabetes with RFT in adult patients. This result are in co-
rrelation with the higher frequency of AP in the diabetic
population. Endodontists must take into account the high
prevalence of RFT in diabetic patients and follow up appro-
priately, investigating the presence of diabetes in those pa-
tients in whom a high frequency of RCT is observed.
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