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A B S T R A C T   

Background: Periapical diseases are common dental conditions that require non-surgical endodontic intervention 
(NEI) for successful treatment. However, the impact of diabetes mellitus (DM) on the periapical healing (PH) 
outcome in diabetic patients remains somewhat unclear. This review aimed to evaluate the PH outcome 
following endodontic intervention among DM-afflicted individuals. 
Methods: A comprehensive search was conducted across multiple electronic databases to identify relevant studies. 
Specifically, a set of selection criteria was applied to select studies that assessed PH outcomes in individuals with 
DM who underwent different treatment protocols. Data extraction and quality assessment were performed 
following predetermined protocols. The risk of bias (RoB) 2 assessment tool evaluated the quality of the included 
studies. 
Results: A total of 11 studies met the inclusion criteria and were included in the investigation. Four studies 
showed a higher incidence of apical periodontitis in diabetic individuals compared to controls, and five studies 
reported reduced healing and success rates in this group. Overall, nine studies have shown that DM has a 
negative impact on periapical outcomes. This suggests that DM is an important factor in the prognosis of end-
odontic intervention. The assessment tools used were PAI, PR, SC, and FD analysis. RoB-2 assessed the included 
studies as having a moderate RoB. 
Conclusion: This review provides compelling evidence that DM patients experienced a noticeable negative impact 
on PH outcomes compared to the control population. These findings highlight the importance of considering the 
diabetic status of patients when assessing the prognosis of periapical diseases and planning interventions for NEI. 
Further research is needed to validate these results and explore potential mechanisms underlying the observed 
associations.   
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1. Introduction 

Diabetes mellitus (DM) is a chronic metabolic disorder characterized 
by impaired insulin function or insulin resistance, resulting in high 
glucose (HG) levels (Palumbo et al., 2018). It is a significant global 
health concern, affecting millions of individuals worldwide (Cho et al., 
2018). DM has been associated with various complications, including 
those affecting oral health (Grisi et al., 2022). Symptoms of DM develop 
gradually, and some individuals may not experience noticeable symp-
toms for years. These symptoms include fatigue and weakness, recurrent 
infections, tingling or numbness, and frequent infections. Periapical 
diseases (PDs) are common dental conditions characterized by inflam-
mation and infection in the tissues surrounding the root apex (Couto 
et al., 2021). These conditions can lead to significant pain, swelling, and 
even tooth loss if left untreated (Jiang and Liang, 2022)Inchingolo et al., 
2011.Table 1. 

Periapical healing (PH) refers to the biological process through 
which the periapical tissues surrounding the root apex of a tooth un-
dergo repair and restoration after receiving endodontic treatment 
(Khandelwal et al., 2022). It is a crucial outcome measure in assessing 
the success of root canal therapy, as it indicates the resolution of 
inflammation, elimination of microbial infection, and regeneration of 
the periapical tissues (Holland et al., 2017). 

The healing of periapical tissues involves a complex interplay of 
various biological events, including immune response, tissue repair, and 
remodeling processes (Alghamdi et al., 2020). After the elimination of 
bacteria and infected tissues through root canal treatment, the peri-
apical region initiates a series of healing responses (Kumar et al., 2021). 
Initially, an acute inflammatory reaction occurs, characterized by the 
influx of immune cells, such as neutrophils and macrophages, to the site 
of infection (Kumar et al., 2021). These cells play a pivotal role in 
phagocytizing bacteria and removing necrotic debris. As the acute 
inflammation subsides, the healing process transitions to a reparative 
phase. Fibroblasts and undifferentiated mesenchymal cells migrate to 
the periapical region and begin synthesizing extracellular matrix com-
ponents, including collagen fibers and proteoglycans (Glera-Swarez 
et al., 2022). This extracellular matrix provides structural support and 
serves as a scaffold for subsequent tissue regeneration. Angiogenesis, 
which refers to the formation of new blood vessels, is another crucial 
aspect of PH (Joshi et al., 2020). The restoration of an adequate blood 
supply is essential for delivering oxygen, nutrients, and immune cells to 
the healing site. Endothelial cells proliferate and form new capillaries, 
facilitating the recruitment of fibroblasts and enhancing the regenera-
tive potential of the periapical tissues (Ferrandez et al., 2021; Minervini 
et al., 2023c). Over time, the reparative phase progresses into the 
remodeling phase, characterized by the maturation and organization of 
the newly formed tissue (Ferrnadez et al., 2021). The collagen fibers 
become more organized, and the architecture of the periapical region 
begins to resemble that of healthy periapical tissues. This remodeling 

process continues gradually, leading to the restoration of normal peri-
apical anatomy (Chung et al., 2019). 

Understanding the impact of DM on PH outcomes following a single- 
sitting, non-surgical endodontic intervention (NEI) is of utmost impor-
tance in dental practice. While several studies have investigated this 
relationship (Balsera et al., 2019; Segura-Egea et al., 2015, 2016), there 
is still a need to synthesize the existing evidence and provide a clearer 
understanding of the association between DM and PH outcomes. Hence, 
this review was undertaken to answer the research question: “What is 
the periapical outcome in diabetic individuals undergoing single-sitting, 
non-surgical endodontic treatment?” 

2. Materials and methods 

2.1. Eligibility criteria 

A specific PICO strategy was utilized to formulate a focused research 
question and guide the review process. 

Population (P) – Patients diagnosed with DM. 
Intervention (I) – The intervention was endodontic treatment, spe-

cifically for those who required non-surgical intervention. 
Comparison (C) – The comparison group included non-diabetic 

controls. 
Outcome (O) – The primary outcome of interest was the rate of pH 

and success of endodontic treatment. 
The study adopted the following inclusion and exclusion criteria. 

These criteria were carefully designed to ensure the selection of relevant 
studies while excluding those that did not meet the specified criteria. 

Inclusion Criteria: (1) Original research studies, including random-
ized controlled trials (RCTs), prospective or retrospective cohort studies, 
and case-control studies; (2) Patients with DM who have PD or are un-
dergoing RC therapy; (3) Studies using clinical and radiographic eval-
uations; and (4) Studies published in English (to ensure accurate 
interpretation and synthesis of the findings). 

Exclusion Criteria: (1) Irrelevant Studies: Studies that did not address 
the specific research question or failed to meet the inclusion criteria; (2) 
Studies conducted on animal models or in vitro experiments; (3) Case 
reports, reviews, and conference abstracts; and (4) Studies published in 
languages other than English. 

2.2. Search strategy 

This review was conducted following the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) strategy (Arya 
et al., 2021). The review is being submitted for PROSPERO registration. 
A comprehensive database search strategy was employed across various 
databases, as presented in Table 2. The search strategy utilized MeSH 
keywords and Boolean operators to ensure a systematic and thorough 
retrieval of relevant studies. The search strategy utilized a combination 
of MeSH terms and keywords related to diabetes, endodontic treatment, 
and PH. The keywords included variations of terms such as “diabetes,” 
“endodontics,” “periapical healing,” “single-visit” and their respective 
synonyms. Boolean operators, such as “AND” and “OR,” are used to 
combine search terms and refine search results. 

2.3. Data extraction 

The data extraction protocol for this investigation was developed to 
systematically collect relevant information from the selected studies. 
Table 3 shows the data on study characteristics, including author ID, 
publication year, study design, and geographic location of the study. The 
technical information of the included studies is presented in Table 4. 
Three reviewers collected the data separately, and a fourth reviewer was 
consulted in case of any discrepancies. 

Table 1 
Abbreviations used in this review.  

Term Abbreviation used 

Non-surgical endodontic intervention NEI 
Periodontal disease PD 
Periapical healing PH 
Periapical radiograph PR 
Control group CG 
Diabetes mellitus DM 
Periapical index PAI 
Apical periodontitis AP 
Strindberg’s criteria SC 
Periapical lesions PL 
Type 2 diabetes mellitus T2DM 
Root canal RC 
Hyperglycemia HG 
Fractal Dimension FD  
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2.4. Quality assessment 

The bias assessment for the studies selected in this review was con-
ducted using the risk of bias (RoB) 2.0 tool (McGuiness et al., 2021; 
Sterne et al., 2019) to evaluate the strength of the evidence and the 
reliability of the findings reported in the systematic review. Each 
domain was evaluated based on specific signaling questions and the 
corresponding response options, which enabled an assessment of the 
RoB for each study. Two reviewers independently assessed the bias. Any 
discrepancies or disagreements were resolved through discussion and 
consensus. 

3. Results 

3.1. Study characteristics 

The search yielded 738 articles. A total of 11 studies were included in 
the final analysis (Alsomadi, 2017; Arya et al., 2017; Britto et al., 2003; 
Ferreira et al., 2014; Fouad and Burleson, 2003; Laukkenen et al., 2019; 
López-López et al., 2011; Marotta et al., 2012; Rudranaik et al., 2016; 
Segura-Egea et al., 2005; Uğur Aydın et al., 2021) that investigated the 
impact of DM on periapical health following NEI across different re-
gions. The overall findings revealed that the studies encompassed a 
diverse range of sample sizes and age groups, with some studies speci-
fying the gender ratio. The gender distribution varied across the studies, 
with a majority of female participants being diabetic. The included 
studies were reported from different regions, such as India, the United 
States, Portugal, Spain, Brazil, Jordan, China, Turkey, and Helsinki. 
Table 3 displays a comprehensive overview of the studies projecting 
sample sizes, age ranges, and gender ratios across different regions. 

3.2. Main findings 

Table 4 presents an overview of multiple studies investigating the 
impact of DM on periapical outcomes following endodontic interven-
tion. Of the 11 studies, nine of them exhibited a significant relationship 
between diabetic patients and periapical outcomes. The success rate and 
healing rate in diabetics were lower in these studies as compared to their 
controls. Four studies [24–26, 29] showed greater occurrence of apical 
periodontitis, and five of them (Alsomadi, 2017; Arya et al., 2017; 
Laukkenen et al., 2019; Rudranaik et al., 2016; Segura-Egea et al., 2005; 
Uğur Aydın et al., 2021) showed reduced healing and success rates as 
compared to controls. The synthesized results suggest that the success of 
NEI is compromised in patients with DM. Different diagnostic assess-
ment tools were used: PAI, PR, SC, and FD. 

Arya et al. (2017) conducted a prospective study comparing DM 
patients (n = 21) to a control group (CG) (n = 25). PAI was used as a 
diagnostic assessment tool, and a 12-month follow-up period was 
implemented. The study found that DM had a detrimental effect on the 
success of NEI. Britto et al. (2003) conducted a cross-sectional study 
comparing DM patients (n = 30) to a CG (n = 23). They used PR as a 
diagnostic tool, although the follow-up period was unspecified. The 
study observed a higher likelihood of PL in men with T2DM who 

Table 2 
Search strategy implementation across different databases.  

Database Search Terms Boolean 
Operators 

PubMed (“Diabetes Mellitus” OR “Diabetes Mellitus, Type 
2″ OR ”Diabetes Mellitus, Type 1″) 

AND 

AND (“Endodontics” OR “Root canal Therapy”) 
AND (“Periapical Healing” OR “Periapical 
Diseases”) 
AND (“Single-Visit” OR “One-Visit” OR “One- 
Appointment”) 

Embase (’diabetes mellitus’/exp OR ’diabetes mellitus 
type 2′/exp OR ’diabetes mellitus type 1′/exp) 

AND 

AND (’endodontics’/exp OR ’Root canal therapy’/ 
exp) 
AND (’periapical healing’/exp OR ’periapical 
diseases’/exp) 
AND (’single-visit’ OR ’one-visit’ OR ’one- 
appointment’) 

Scopus (INDEXTERMS(’diabetes mellitus’) OR 
INDEXTERMS(’diabetes mellitus type 2′) OR 
INDEXTERMS(’diabetes mellitus type 1′)) 

AND 

AND (INDEXTERMS(’endodontics’) OR 
INDEXTERMS(’Root canal therapy’)) 
AND (INDEXTERMS(’periapical healing’) OR 
INDEXTERMS(’periapical diseases’)) 
AND (INDEXTERMS(’single-visit’) OR ’one-visit’ 
OR ’one-appointment’) 

Web of 
Science 

TS=(“diabetes mellitus” OR “diabetes mellitus 
type 2″ OR ”diabetes mellitus type 1″) 

AND 

AND TS=(“endodontics” OR “Root canal 
therapy”) 
AND TS=(“periapical healing” OR “periapical 
diseases”) 
AND TS=(“single-visit” OR “one-visit” OR “one- 
appointment”) 

Cochrane 
Library 

((“diabetes mellitus”: MeSH) OR (“diabetes 
mellitus, type 2″: MeSH) OR (”diabetes mellitus, 
type 1″: MeSH)) 

AND 

AND ((“endodontics”: MeSH) OR (“Root canal 
therapy”: MeSH)) 
AND ((“periapical healing”: MeSH) OR 
(“periapical diseases”: MeSH)) 
AND ((“single-visit” OR “one-visit” OR “one- 
appointment”)) 

CINAHL (MH “Diabetes Mellitus” OR MH “Diabetes 
Mellitus, Type 2″ OR MH ”Diabetes Mellitus, Type 
1″) 

AND 

AND (MH “Endodontics” OR MH “Root canal 
Therapy”) 
AND (MH “Periapical Healing” OR MH “Periapical 
Diseases”) 
AND (MH “Single-Visit” OR “One-Visit” OR “One- 
Appointment”) 

ProQuest (diabetes mellitus OR diabetes mellitus type 2 OR 
diabetes mellitus type 1) 

AND 

AND (endodontics OR Root canal therapy) 
AND (periapical healing OR periapical diseases) 
AND (single-visit OR one-visit OR one- 
appointment)  

Table 3 
Assessment of demographic variables selected for the review.  

Study ID Year Region Sample 
size (n) 

Age range (in 
years) 

Gender 
ratio 

Arya et al 
[20] 

2017 India 21 30–65 12 males 

Britto et al 
[21] 

2003 USA 30 39–84 14 males 

Ferreira et al 
[22] 

2014 Portugal 23 Unspecified 10 males 

Fouad et al 
[23] 

2003 USA 129 Unspecified Unspecified 

Lopez et al 
[24] 

2011 Spain 50 36–83 20 males 

Marotta et al 
[25] 

2012 Brazil 30 40–69 12 males 

Rudranaik et 
al [26] 

2016 India 40 39 (mean) 28 males 

Segura et al 
[27] 

2005 Spain 70 61.0 ± 8.4 
(mean) 

29 males 

Smadi et al 
[28] 

2017 Jordan 145 50.3 ± 8.91 
(mean) 

Not 
specified 

Ugur Aydin et 
al [29] 

2019 Turkey 37 
patients; 
46 M 

38 + 6.5 
(diabetics)  

Not 
specified 

Laukkanen et 
al [30] 

2019 Helsinki 41 51.5 + 15.0 51% males  
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underwent NEI. Ferreira et al. (2014) conducted a cross-sectional study 
comparing DM patients (n = 23) to a CG (n = 23). They used PAI and PR 
as diagnostic tools, but the follow-up period was unspecified. The 
findings of this investigation were inconclusive regarding the rising 
prevalence of AP in DM patients. Fouad and Burleson (2003) conducted 
a retrospective study comparing DM patients (n = 459) to a CG (n = 72). 
They used PR as a diagnostic tool and had a follow-up period of over 24 
months. The study indicated that in cases of PL, NEI was less likely to be 
successful in DM patients due to higher rates of PD in their teeth. Lopez 
et al. (2011) conducted a cross-sectional study comparing DM patients 
(n = 50) to a CG (n = 50). They utilized PAI and PR as diagnostic tools, 
although the follow-up period was unspecified. The study demonstrated 
a significantly higher prevalence of AP in patients with T2DM, indi-
cating a strong association between the two. Marotta et al. (2012) 
conducted a cross-sectional study comparing DM patients (n = 30) to a 
CG (n = 60). They used PR and clinical examination (SC) as diagnostic 
tools, but the follow-up period was unspecified. The study revealed an 
increased prevalence of AP, which exhibited a statistically significant 
association with T2DM. Rudranaik et al. (2016) conducted a prospective 
study comparing DM patients (n = 30) to a CG (n = 30). They employed 
PR and SC as diagnostic tools and had a 12-month follow-up period. The 
study found that patients with T2DM exhibited a higher prevalence of 
chronic and significantly enlarged PL compared to the CG. Notably, 
individuals with inadequate glycemic control demonstrated a distinct 
pattern of PL deterioration. Segura et al. (2005) conducted a cross- 
sectional study comparing DM patients (n = 38) to a CG (n = 32). 
They used PAI and PR as diagnostic tools, but the follow-up period was 
unspecified. The study revealed a significantly higher prevalence of AP, 
strongly associated with T2DM. Smadi et al. (2017) conducted a cross- 
sectional study comparing DM patients (n = 145) to a CG (n = 146). 
They used PAI and PR as diagnostic tools, although the follow-up period 
was unspecified. The results indicated a significantly higher prevalence 
of AP in DM patients compared to CG. This was accompanied by a 
greater incidence of chronic AP. Uğur Aydın et al. (2021) compared 46 
M from diabetic patients with 52 M from the CG. PR and FD assessed the 

periapical outcome after 12 months. FD analysis showed healing in both 
groups, but it was more pronounced in the diabetic group. Laukkanen 
et al. (2019) compared 41 diabetic individuals with 284 control subjects. 
Diabetes compromised the outcomes of the RCT during the follow-up 
period. 

3.3. Risk of bias assessment 

Overall, the quality of the evaluated studies was of moderate risk. 
None of the studies determined sample size calculations, so the potential 
for selection bias was unclear. Confounding factors such as the duration 
of diabetes and the quality of dental fillings were not addressed in any of 
the studies, which resulted in an unclear risk score for other biases. 
Laukkanen et al. (2019) was the only study that considered other sys-
temic conditions, but it was performed by dental students. This 
compromised the quality of the study in terms of the assessed outcomes, 
as shown in Figs. 1 and 2. 

4. Discussion 

The study’s findings highlight the importance of considering the DM 
status of patients when planning and performing endodontic in-
terventions. Dental professionals should be aware of the potential 
challenges associated with PH in DM patients and implement appro-
priate strategies to optimize treatment outcomes. Future studies should 
aim to elucidate the underlying mechanisms through which DM affects 
PH and explore potential interventions to improve healing outcomes in 
diabetic patients. Additionally, investigating the impact of different 
levels of diabetic control, duration of diabetes, and the role of specific 
treatment modalities on PH would provide valuable insights for clinical 
decision-making(Ali et al., 2023; Lo Giudice and Machado, 2023; 
Makanjuola and Deb, 2023; Marwan and Todo, 2022; Polychronakis 
et al., 2023; Romanos et al., 2023; Santos et al., 2023). The findings also 
call for enhanced interdisciplinary collaboration between dental and 
medical professionals. Recognizing the systemic implications of DM on 

Table 4 
Assessment of PH-related variables selected for the review.  

Study ID Protocol Groups assessed Diagnostic 
assessment tool 

Follow-up period 
(in months) 

Inference observed 

Arya et al [20] Prospective DM (n = 21) and 
CG (n = 25) 

PAI 12 In terms of PH, DM had a deleterious effect on the success of NEI. 
Biomarkers in T2DM patients were not improved by nonsurgical 
treatments. 43% of diabetic samples healed as compared to 80 % in the 
control section. 

Britto et al 
[21] 

Retrospective DM (n = 30) and 
CG (n = 23) 

PR and SC Unspecified No effect of diabetes on periapical outcome was noticed 

Ferreira et al 
[22] 

Retrospective DM (n = 23) and 
CG (n = 23) 

PAI and PR Unspecified No significant difference was noted between the groups at 0.830. 

Fouad et al 
[23] 

Prospective DM (n = 459) 
and CG (n = 72) 

PR and Orstavile PAI >24 months In situations of PL, NEI was less likely to be successful in DM patients due to 
greater rates of PD in their teeth. DM group reported with 31% and control 
group with 38% with AP 

Lopez et al 
[24] 

Cross- 
sectional 

DM (n = 50) and 
CG (n = 50) 

PAI and PR Unspecified AP was noted in 74% of diabetics as compared to 42% of controls (OR 
− 3.9), significant at p = 0.002. 

Marotta et al 
[25] 

Cross- 
sectional 

DM (n = 30) and 
CG (n = 60) 

PR and SC Unspecified An enhanced prevalence of AP among diabetics (15%) was exhibited, 
suggesting a strong and statistically significant association with T2D at p =
0.05 

Rudranaik et al 
[26] 

Prospective DM (n = 30) and 
CG (n = 30) 

PR and SC 12 Patients with T2DM exhibited a pronounced presence of chronic and 
significantly enlarged PL in comparison to the CG group. Notably, 
individuals with inadequate glycemic control demonstrated a distinct 
pattern of PL deterioration. 

Segura et al 
[27] 

Cross- 
sectional 

DM (n = 38) and 
CG (n = 32) 

PAI and PR Unspecified A substantially greater prevalence of AP was strongly linked to T2DM. 

Smadi et al 
[28] 

Cross- 
sectional 

DM (n = 145) 
and CG (n =
146) 

PAI and PR Unspecified The results elucidated a significantly augmented prevalence of AP in DM 
sufferers (13.5%) in comparison to the CG (11.9%), accompanied by an 
escalated incidence of enduring chronic AP. 

Ugur Aydin et 
al [29] 

Retrospective DM (n = 46) and 
CG (n = 52) 

PAI and Fractal 
dimension (FD) 
analysis 

12 FD analysis showed significantly better healing in controls (0.274 + 0.08) 
as compared to diabetics (0.180 + 0.114) at p < 0.05 

Laukkanen et 
al [30] 

Retrospective DM (n = 41) and 
CG (n = 284) 

PAI and PR 6 – 71 months Success rate in diabetics was 73.2% as compared to 85.6% of controls 
significant at p = 0.043  
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oral health and PH underscores the importance of a comprehensive 
approach to patient care. Collaboration between dental and medical 
practitioners can facilitate better management of diabetic patients, 
considering their overall health status and optimizing treatment out-
comes. Ultimately, the significance of these findings lies in their po-
tential to improve patient care and enhance treatment outcomes for 
diabetic individuals who require endodontic interventions. By recog-
nizing the impact of DM on PH, dental professionals can tailor their 
treatment strategies and provide more targeted care to diabetic patients. 

An important observation in the study conducted by Arya et al. 
(2017) was the increase in HbA1C levels over time in 16 out of 21 
diabetic patients. Males in the study by Britto et al. (2003) showed a 
greater predilection for residual lesions. This was the only study that 
excluded defective restorations, which could result in coronal leakage. 
The age group of the experimental group was higher in diabetics, which 
could be attributed to the fact that the disease tends to occur in later 
stages of life, as observed in the study conducted by Ferreira et al. 
(2014). Patients in the study carried out by Fouad and Burleson (2003) 
were either treated in a single visit or in multiple visits. Endodontists 
were regularly trained and calibrated. It also reported the positive 
outcome of endodontic intervention between the pre-operative and post- 

operative phases. In the study by López-López et al. (2011), diabetic 
cohorts experienced a significantly higher rate of tooth loss. The mean 
number of teeth present in diabetics was 21.9 ± 6.4, compared to 24.6 
± 3.8 in controls. The endodontists who assessed the condition in 
Marotta et al. (2012) were calibrated and showed good agreement, with 
a kappa value of 0.84. Smadi et al. (2017) showed that poorly controlled 
DM had a higher prevalence compared to well-controlled DM (18.29 
versus 9.21). Fractal dimension analysis was done by Uğur Aydın et al. 
(2021). The same size and position of the ROI were maintained in pre- 
and post-treatment radiographs, ensuring standardization. A radiologist, 
along with two endodontists, assessed the radiographs in the study 
conducted by Laukkanen et al. (2019). 

Dental implants, the temporomandibular joint (TMJ), and PH 
(associated with endodontic therapy) are all related in the context of 
oral health and comprehensive dental rehabilitation (Minervini et al., 
2023c; Nicholson et al., 2022). According to the findings of another 
investigation (Khandelwal et al., 2022), the combined odds ratio (OR) 
suggested a higher prevalence of PL in patients with DM compared to a 
CG. This finding aligns with the results of multiple studies (Amino-
shariae et al., 2017; Khalighinejad et al., 2016; Vlassara, 1997), which 
cited different cross-sectional studies of varying methodological quality 

Fig. 1. Graphical representation of the PRISMA guideline utilisation in the review.  
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and lacked robust evidence. It has been observed that the reactivation of 
intercellular pathways can trigger an elevation in pro-inflammatory 
cytokines, as demonstrated by a couple of studies (Al-Zahrani et al., 
2017; Tanaka et al., 2013). Consequently, individuals with DM experi-
ence compromised immune responses and reduced tissue repair capac-
ity, particularly in relation to the periapical condition of root-filled 
teeth. The upregulation of pro-inflammatory chemical mediators con-
tributes to impaired bone turnover rates and delayed wound healing 
processes. A recent review (Alghamdi et al., 2020) focused on evaluating 
the effectiveness of secondary root canal treatment in individuals with a 
specific medical condition. The findings indicated a positive correlation 
between the presence of DM and an increased incidence of unretrieved 
root-filled teeth. Different studies (Al-Zahrani et al., 2017; Gilbert et al., 
2010; Mindiola et al., 2006; Ng et al., 2011) have provided insights into 
the association between DM and the likelihood of retaining root-filled 
teeth. Several other investigations included in this review comprised 
cohort-based studies, offering a robust foundation for estimating the 
impact of a specific risk factor on the healing process (Britto et al., 2003; 
Laukkenen et al., 2019; López-López et al., 2011; Minervini et al., 2023c; 
Segura-Egea et al., 2005). These studies serve as important initial 
benchmarks in understanding the relationship between risk factors and 
healing outcomes. 

Another systematic review (Gupta et al., 2020) conducted on similar 
grounds to ours assessed the association between DM and the extent of 

PL in root-filled teeth. The pooled ORs for observational studies and 
clinical studies were 1.42 and 6.36, respectively, indicating a higher 
prevalence of PL among DM subjects. These findings suggest that DM 
may have an impact on the healing outcome of RC treatment, increasing 
the likelihood of PL in DM patientsCantore et al., 2014. 

It is essential to compare the results of studies with those of in-
dividuals without DM to evaluate the impact of diabetes on PH following 
single-visit endodontic treatment. This exact methodology was adopted 
in one of the papers included in this review (Laukkanen et al., 2019), 
which included both DM and non-DM patients. The study reported 
comparable success rates between the two groups. This suggests that 
single-visit endodontic treatment may have similar efficacy in promot-
ing PH in both categories of individuals. 

A study by Sisli et al. (2019) investigated the PH outcome in diabetic 
patients using cone-beam computed tomography (CBCT) imaging. The 
finding indicates a slightly lower success rate compared to non-DM in-
dividuals. The study also highlighted the potential influence of DM- 
related factors, such as HG levels and microvascular complications, on 
the healing process. In contrast, another study (Trope et al., 1999) re-
ported positive outcomes in DM patients who underwent single-visit 
endodontic treatment. The study utilized PR. The researchers empha-
sized the importance of comprehensive patient management, including 
glycemic control and adherence to oral hygiene practices, in achieving 
successful PH outcomes in DM patients. These findings support the 
notion that diligent management of DM-related factors may enhance the 
success rate of single-visit endodontic treatment in DM individuals. 

It is important to note that the assessment methods employed in 
these studies contribute to the variations in reported success rates. While 
PR is commonly used, CBCT imaging provides a more detailed and ac-
curate evaluation of PH. Studies utilizing CBCT imaging allow for a more 
comprehensive assessment of healing outcomes, including the evalua-
tion of three-dimensional changes in tissues (Mindiola et al., 2006). The 
use of CBCT imaging may reveal subtle healing changes that could be 
overlooked in two-dimensional radiographs. Therefore, future studies 
incorporating advanced imaging techniques could provide valuable in-
sights into the PH outcome in DM patients (Minervini et al., 2023a, 
2023b; Sisli, 2019; Di Stasio et al., 2018)Wang et al., 2014. 

Moreover, considering the systemic health status and overall well- 
being of DM patients is crucial in interpreting the results of these 
studies. DM is a multifactorial disease with varying levels of severity and 
complications among individuals (Palumbo et al., 2018). Factors such as 
the duration of diabetes, glycemic control, the presence of comorbid-
ities, and systemic medications may influence the healing capacity and 
response to endodontic treatment (Cho et al., 2018). Future studies 
should consider comprehensive patient profiles and subgroup analyses 
to evaluate the impact of these factors on PH outcomes in this specific 
type of population (Grisi et al., 2022). 

Treatment of periapical lesions in diabetic patients can be chal-
lenging due to the complex interplay between diabetes and oral health. 
Diabetes, particularly uncontrolled diabetes, may compromise the im-
mune system’s ability to fight infections. This makes them more sus-
ceptible to oral infections. Impaired immune function may also slow 
down the body’s natural ability to resolve the infection, thereby 
increasing the risk of treatment failure and recurrence. Another 
important factor to consider is delayed wound healing, which can affect 
the healing process following endodontic treatment for periapical le-
sions. The body’s ability to repair damaged tissues and resolve the 
infection may be compromised, potentially leading to prolonged 
discomfort and a higher risk of complications. Furthermore, poorly 
managed diabetes increases the risk of complications. In the context of 
periapical lesions, untreated or poorly managed infections can worsen 
and become more challenging to control, potentially resulting in cellu-
litis, abscess formation, or osteomyelitis. 

Despite the beneficial information gained from this investigation, 
there are certain limitations that should be acknowledged. The reliance 
on published studies introduces the possibility of selection bias. The 

Fig. 2. Risk of bias summary of included studies.  
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studies included in the systematic review may not represent the entire 
body of literature on the topic. Some relevant studies may have been 
missed due to the search strategy or exclusion criteria, which could 
introduce a potential bias in the results. Furthermore, the quality of the 
studies included is an important consideration. The RoB assessment can 
be conducted using tools such as RoB 2.0, which can provide insights 
into the methodological quality of the studies. However, the quality of 
the available studies varied, and limitations in study design, potential 
confounders, or inadequate reporting may have an impact on the reli-
ability and validity of the findings. Lastly, the generalizability of the 
findings may be limited to specific populations or settings. The included 
studies might have focused on specific patient populations or 
geographical regions, which may not fully represent the diverse popu-
lation of diabetic patients. Therefore, caution should be exercised when 
extrapolating the findings to different populations or clinical contexts. 

5. Conclusion 

This review provides valuable insights into the impact of DM on PH 
outcomes following non-surgical endodontic visits. The findings indicate 
that DM has a noticeable effect on PH, resulting in a decreased likeli-
hood of favorable outcomes compared to non-DM individuals. These 
findings have important clinical implications, suggesting that diabetic 
patients may require special considerations and interventions to opti-
mize PH outcomes. However, it is crucial to acknowledge the limitations 
of this study, including heterogeneity among the included studies, se-
lection bias, and variations in study quality. Despite the fact that gly-
cemic control seems to be a key factor in treatment success, the dearth of 
high-quality studies in this field emphasizes the need for further 
research. To enhance the possibility of successful endodontic treatment 
outcomes in diabetic patients, dental professionals should prioritize 
comprehensive diabetes management as an essential aspect of patient 
care. The most effective management of diabetes before and after end-
odontic procedures depends on close collaboration between dental 
specialists, endocrinologists, and diabetic care teams. Multidisciplinary 
collaboration is necessary to provide optimal patient care. 
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