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A B S T R A C T   

Introduction: Endodontic treatment failures often stem from the presence of microbial pathogens, particularly 
Enterococcus faecalis and Candida albicans. This study systematically assesses the prevalence of E. faecalis and 
C. albicans in endodontic retreatment cases, aiming to explore their impact on treatment outcomes. 
Methods: Employing a systematic sampling approach, 30 patients with a history of previous endodontic treatment 
were selected. Rigorous clinical and radiographic assessments were conducted, following standardized protocols 
for root canal sample collection. Microbiological analysis, utilizing selective culture media, was employed to 
identify and quantify E. faecalis and C. albicans. Statistical analyses, including chi-square and logistic regression 
tests, were performed. 
Results: The study involved 30 patients undergoing endodontic retreatment, with comprehensive clinical and 
radiographic evaluations for cases with and without periradicular lesions. Microbiological analysis unveiled a 
significant prevalence of E. faecalis and C. albicans, establishing a robust association between these pathogens and 
retreatment failure. These findings underscore the critical need for targeted antimicrobial interventions to 
enhance the overall success rates of endodontic retreatment procedures. 
Conclusion: This study highlights the substantial prevalence of E. faecalis and C. albicans in endodontic retreat
ment cases, emphasizing the importance of identifying and effectively managing these pathogens for successful 
treatment outcomes. The notable association between these microbial agents and retreatment failure underscores 
the imperative for tailored antimicrobial strategies to enhance the efficacy of endodontic retreatment procedures.   

1. Introduction 

Endodontic retreatment, a procedure undertaken for patients grap
pling with persistent or recurring infections within the root canal system 
(Siqueira et al., 2001). Endodontic retreatment faces challenges associ
ated with microbial pathogens, prominently E.faecalis and C.albicans, 
known culprits in endodontic treatment failures (Figdor et al (2007)). 
This study delves into assessing the prevalence of E. faecalis and 
C. albicans in endodontic retreatment cases, aiming to unravel their 
impact on treatment outcomes (Ørstavik,2020).Fig. 1.Fig. 2.Fig. 3. 
Fig. 4.Table 1.Table 2.. 

The field of endodontics, constituting the foundation of dental 
expertise, underscores the paramount importance of early identification 
of endodontic microflora and a comprehensive understanding of its role 
in chronic root canal infections (Torabinejad et al., 2009). Microbiota 
within the root canal system plays a pivotal role in the pathogenesis of 
periapical lesions, navigating challenges posed by root canal irrigation 
and intracranial medication (Chávez et al, (2003)). The core principle of 
root canal treatment hinges on the complete elimination of microflora, 
including fungi, achieved through instrumentation and antimicrobial 
irrigation (Stuart et al., 2006). The primary goal is to prevent and 
address apical periodontitis (Haapasalo et al, (1989)). Persistent 
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periapical lesions in previously treated teeth indicate the continuation 
or recurrence of apical periodontitis, paving the way for non-surgical 
endodontic retreatment, offering favorable long-term outcomes in 
cases of root canal failure (Samaranayake et al., 2018). 

E.faecalis, distinguished by its ability to form biofilms, emerges as a 
formidable microbial species, exhibiting a resistance to phagocytosis 
and antimicrobials compared to non-biofilm-producing microorganisms 
(Muazzam et al., 2020). The retreatment process involves regaining 
access to the apical region, removing previous obturation material, and 
executing biomechanical preparation, culminating in the three- 
dimensional obturation of the entire root canal system (Abraham 
et al., 2020). 

Despite strides in root canal treatment, post-treatment endodontic 
infections persist as a challenge for dentists (Segura et al., 2012). 
Limited information on the prevalence of E. faecalis and C.albicans in 
endodontic retreatment cases within the Saudi Arabian population 
prompted this study. The rationale was to assess their prevalence in this 
specific population, employing microbiological culturing techniques. 

The study aimed to evaluate the incidence of E. faecalis and 
C. albicans in endodontic retreatment cases through microbiological 
culturing techniques. The primary objectives were to scrutinize the 
correlation between the presence of E. faecalis, with or without peri
radicular lesions, and to assess a similar correlation for C. albicans. 
Endodontic retreatment, addressing failed or persistent infections in 
previously treated root canals, remains imperative despite advance
ments in techniques and materials (Zoletti et al., 2006). 

Among microorganisms commonly associated with endodontic 
treatment failure, E. faecalis and C. albicans emerge as recurrent isolates 
(Poptani et al., 2013). E. faecalis, a facultative anaerobic bacterium, 
presents challenges due to its survival in hostile environments and 
resistance to disinfection methods (Sundqvist et al., 1998). The frequent 
recovery of E. faecalis from root canals with persistent or recurrent in
fections underscores its resilience. C. albicans, a dimorphic fungus, can 
transition between yeast and hyphal forms, turning pathogenic under 
specific conditions and contributing to endodontic treatment failure, 
particularly in cases linked to periradicular lesions and chronic symp
toms (Molander et al., 1998). 

The prevalence of E. faecalis and C. albicans in endodontic 

retreatment cases assumes significance for devising effective treatment 
strategies (Hancock et al., 2001). Hence, this study endeavors to analyze 
the prevalence of these pathogens in a cohort of endodontic retreatment 
cases within the Saudi Arabian population and assess their impact on 
treatment outcomes. 

2. Materials and method 

2.1. Study design and sample Selection 

Conducted at a specialized dental clinic focusing on endodontics, this 
cross-sectional study engaged a sample of 30 patients requiring end
odontic retreatment between October 1, 2022, and March 31, 2023. 
Informed consent was secured from all participants, and ethically 
approved by the institutional ethics committee. 

2.2. Inclusion Criteria 

The study included patients aged 20 to 70 years, having undergone 
endodontic retreatment at least two years prior, identified through 

Fig. 1. Images of Sample Extraction Procedure - a) Preoperative b) Working Length c) Obturation d) Old Gutta-percha e) Paper point f) Transfer to Sterile Test Tube.  

Fig. 2. Batches - a) Batch One Before Incubation b) Batch Two Before Incu
bation C) Batch Three Before Incubation d) Batch One After Incubation e) Batch 
Two After Incubation f) Batch Three After Incubation. 
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patient history, clinical symptoms, percussion tenderness, and the 
presence or absence of periapical radiolucency. Teeth with insufficient 
root canal obturation within 2 mm of the apex or voids in the obturation 
were also considered. 

2.3. Exclusion Criteria 

Patients with systemic fungal infections, undergoing antifungal 
medication, immunodeficiency diseases, and specific dental conditions 
such as difficulty in applying a rubber dam, advanced mobility, posts in 
the root canal, separated instruments, extreme root canal curvature, and 
radicular fractures were excluded. 

2.4. Clinical and radiographic Evaluation 

Clinical records detailed previous endodontic treatments, while ex
aminations assessed pain on percussion, facial or localized swelling, 
sinus tract, defective restoration, and recurrent caries. Periapical ra
diographs were examined for periapical radiolucency, missed canals, 
and the quality of previous obturation. 

2.5. Sample collection and Microbiological Analysis 

Microbial samples, obtained under aseptic conditions, involved 
isolating teeth with a rubber dam after oral prophylaxis. Disinfection 
with hydrogen peroxide and neutralization with sodium thiosulfate 
preceded the removal of coronal restorations. Gutta-percha removal 
utilized Gates Glidden burs and Protaper universal retreatment files 
without chemical solvents. Sterile saline irrigated the canals before 
collecting samples using standardized paper points, immediately trans
ferred to sterile test tubes containing Stuart transport medium for 
transportation to the Microbiology laboratory within 2 h. 

2.6. Microbial culturing for e. Faecalis: 

Inoculation on sterile blood agar plates, incubation at 37 ◦C for 2 to 3 
days, and Gram staining identified gram-positive cocci, with bile esculin 
agar revealing E. faecalis through the hydrolysis of esculin to escluetin, 
observed as blackening of the media (Maqbul et al., 2022). 

2.7. Microbial culturing for C. albicans 

Inoculation on sterile Sabouraud’s Dextrose Agar plates, incubation 
at 37 ◦C for 2 to 3 days, and Gram staining identified yeast oval colonies. 
KOH and lactophenol tests detected yeast budding cells, with the Germ 
tube test confirming C. albicans through characteristic germ tube 
formation. 

2.8. Statistical Analysis 

Software-based statistical analysis calculated the prevalence of 
E. faecalis and C. albicans with 95 % confidence intervals. The chi-square 
test assessed the association between pathogen presence and retreat
ment failure. Logistic regression analysis determined odds ratios (OR) 
and 95 % CIs for retreatment failure in cases positive for E. faecalis and 
C. albicans, adjusting for relevant covariates. 

3. Result 

3.1. Clinical and radiographic Evaluation 

The presented tabulated results in the Table-1 encapsulate the find
ings of an in-depth study focusing on radiographic changes and symp
toms in teeth boasting multiple root canals. The investigation discerned 
that teeth featuring multiple root canals exhibit a heightened likelihood 
of developing periapical radiolucency (PR) and widened periodontal 
ligament space (PDL) in comparison to their single-rooted counterparts. 

Fig. 3. Microbial identification of the E. feacalis - a) GAMA hemolytic colonies on Blood Agar Plate b) Gram positive cocci in chains c) Bile esculin – Negative d) Bile 
esculin – Positive e) Pyruvate fermentation – Negative f) Pyruvate fermentation – Positive. 
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PR, indicating inflammation or infection at the root tip, and widened 
PDL, signifying an enlargement between the tooth and surrounding 
bone, emerge as reliable indicators of underlying dental issues. The 
intricate nature of teeth with multiple root canals contributes to a 
greater likelihood of widened periodontal ligament space (PDL) devel
opment than teeth with a single root canal. The inherent complexity 
exposes a larger surface area to potential bacterial infiltration and 
infection. Moreover, the root canals in multi-rooted teeth pose chal
lenges in terms of thorough cleaning and disinfection, escalating the risk 
of infection. To facilitate comprehension, a visual representation of the 
sample extraction procedure from the root canals is presented in Figure- 
1, organized in a collage manner for enhanced understanding. The study 
further established that teeth with multiple root canals are more prone 
to exhibiting symptoms compared to their single-rooted counterparts. 
The infections causing PR and PDL can manifest as pain, swelling, and 
tenderness, and in severe cases, may lead to conditions such as abscess 
formation. Result images in the Figure-2 of the three batches of tubes 
before and after incubation were provided. 

3.2. Microbiological Identification 

The growth of E. faecalis was observed, characterized by gamma 
hemolytic colonies on Blood Agar. Gram staining revealed Gram- 
positive cocci arranged in chains, with subsequent tests confirming its 
identity, notably a positive outcome for the Bile Esculin Test. Bile esculin 
agar was used to detect the presence of E. faecalis. After overnight in
cubation at 37 ◦C, a presumptive positive reaction was observed as 
blackening of the media due to the hydrolysis of esculin to escluetin by 
E. faecalis in the presence of ferric citrate [Muazzam et al., 2020]. Images 
in the Figure-3 of microbial identification highlighted its distinctive 
characteristics, including metabolic traits and environmental 
adaptability. 

The growth of C.albicans appeared as pale white ovoid colonies on 
Sabouraud’s Dextrose Agar (SDA) plates. Gram staining disclosed Gram- 

positive oval yeast cells with budding formations, confirmed by subse
quent tests, including the germ tube confirmatory test. Images in the 
Figure-4 provided a visual insight into the microbial identification 
process. 

3.3. Microbial test Results 

E. faecalis was predominant, isolated in 13 tubes, signifying the 
highest pathogenic concentration in the sample. C.albicans was present 
in 9 tubes, indicating a significant concentration. Normal flora, repre
sented by Staphylococcus and Coliform, were isolated in 17 and 13 tubes, 
respectively. The presence of normal flora might suggest sample 
contamination during collection or processing, although coexistence 
with pathogens remains plausible. The presence of normal microbiota 
was consistent in all samples and does not alter our conclusion that 
many of these individuals had infections with E. faecalis and C. albicans. 
The tabular column Table-2 shows the isolated samples from the 
patients. 

3.4. Statistical Analysis 

The study encompassed patients aged 20 to 70 from the Saudi 
Arabian population. E. faecalis was detected in 43 % of the 30 samples, 
notably prevalent in root-filled teeth with periradicular lesions. 
C. albicans was found in 30 % of the samples. Statistical analysis using 
SPSS software revealed a significant association between the presence of 
E. faecalis and C. albicans with retreatment failure. Logistic regression 
analysis indicated higher odds of retreatment failure in cases positive for 
E. faecalis (OR = 2.36) and C. albicans (OR = 1.92). 

4. Discussion 

The study revealed a significant presence of E. faecalis and C. albicans 
in endodontic retreatment cases. E. faecalis known for its ability to 

Fig. 4. Microbial identification of the C.albicans – a) Pale white ovoid colonies on Sabauraud’s Dextrose Agar b) Gram positive oval yeast budding cells c) Germ 
Tube Test. 
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persist within dentinal tubules and was detected in a substantial pro
portion of cases, highlighting the challenges involved in eradicating this 
pathogen during retreatment procedures. E. faecalis is a gram-positive 
bacterium that is commonly found in the intestines. It can sometimes 
cause infections in other parts of the body, such as the urinary tract. 
E. faecalis often resistant to antibiotics, so it is important to identify the 
antibiotic susceptibility of the strain that is isolated in the patient’s 
sample (Pinheiro et al., 2003). C. albicans, a fungal pathogen, was also 
commonly found in retreatment cases, suggesting its potential role in 
treatment failure (Hancock et al., 2001). C. albicans is a type of yeast that 
can also cause urinary tract infections. C. albicans is often resistant to 
antifungal medications, so it is also important to identify the antifungal 
susceptibility of the strain that is isolated in the patient’s sample 
(Cheung et al (2001)). 

The robust association between the presence of E. faecalis and 
retreatment failure emphasizes the imperative need for effective anti
microbial strategies tailored to combat these pathogens (Peciuliene 
et al., 2000). Conventional endodontic disinfection protocols, while 
beneficial, may not completely eliminate these microorganisms (Peciu
liene et al., 2001). Hence, the study advocates for supplementary mea
sures such as antimicrobial agents, intracranial medicaments, and 
biofilm-targeting regimens to enhance treatment outcomes. 

The study highlighted that teeth with multiple root canals exhibited 
an increased likelihood of developing widened periodontal ligament 
space (PDL) compared to single-rooted teeth. The intricate anatomy and 
larger surface area of multi-rooted teeth make them more susceptible to 
bacterial infections, contributing to the elevated risk (Lima et al., 2001). 
The study also associated missed canals in multiple-rooted teeth with 
periapical radiolucency and widened PDL, further emphasizing the 
challenges in cleaning and disinfecting these complex root canal sys
tems. Teeth with multiple root canals were more prone to symptomatic 
manifestations such as pain, swelling, and tenderness, with potential 
progression to a severe condition known as an abscess (Mann et al., 
2011). Despite a relatively small sample size and the need for cautious 

interpretation, the study urges individuals facing dental issues to consult 
endodontists for comprehensive examinations and X-rays to assess po
tential problems. 

The study extended its scope by identifying components of the 

Table 1 
Study on the radiographic changes and teeth with multiple root canals.  

Sample No. Age/sex Symptoms Radiographic changes Time since obturation (years) Tooth No. Number of root canals 

1 56/M Asymptomatic PR 5 14 2 
2 30/F Symptomatic PR 2 22 1 
3 22/F Asymptomatic PDL 3 11 1 
4 37/M Symptomatic PR 2 21 1 
5 28/F Symptomatic PDL 4 35 2 
6 44/F Symptomatic PR 6 24 2 
7 33/F Symptomatic PDL 3 15 2 
8 47/M Asymptomatic PR 4 21 1 
9 25/F Asymptomatic PR 2 22 1 
10 20/M Asymptomatic PR 2 44 2 
11 40/F Asymptomatic PR 5 35 1 
12 23/M Symptomatic PR 4 14 2 
13 42/F Asymptomatic PDL 2 23 1 
14 33/M Symptomatic PR 2 16 4 
15 19/F Asymptomatic PDL 3 46 4 
16 26/F Asymptomatic PDL 3 37 3 
17 45/M Asymptomatic PR 4 24 2 
18 50/M Asymptomatic PR 2 21 1 
19 27/F Symptomatic PR 3 12 1 
20 24/M Asymptomatic PDL 3 21 1 
21 36/F Symptomatic PR 1 11 1 
22 30/M Symptomatic PDL 3 45 1 
23 27/F Symptomatic PR 1 22 1 
24 24/M Asymptomatic PR 2 44 1 
25 38/F Symptomatic PR 5 24 2 
26 35/F Asymptomatic PR 3 34 1 
27 24/M Symptomatic PR 4 14 2 
28 28/F Symptomatic PDL 3 15 1 
29 30/M Symptomatic PR 2 16 4 
30 40/M Asymptomatic PDL 2 23 1 

PR – Periapical Radiolucency. 
PDL – Widened PDL space. 

Table 2 
Microbiological Test Results.  

TUBES ENTEROCOCCUS CANDIDA NORMAL FLORA 

1   Staphylococcus 
2 + Staphylococcus 
3   Coliforms 
4  + Coliforms 
5   Coliforms 
6 + Staphylococcus 
7   Staphylococcus 
8 + Staphylococcus 
9   Coliforms 
10 + Staphylococcus 
11  + Staphylococcus 
12   Coliforms 
13 + Staphylococcus 
14 + Coliforms 
15  + Staphylococcus 
16  + Staphylococcus 
17  + Coliforms 
18 + Staphylococcus 
19 + Coliforms 
20 + Staphylococcus 
21 + Coliforms 
22  + Staphylococcus 
23 + Staphylococcus 
24 + Coliforms 
25   Staphylococcus 
26  + Coliforms 
27 + Coliforms 
28   Staphylococcus 
29  + Coliforms 
30  + Staphylococcus  
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typical oral microbiota, including Staphylococcus and Coliforms, in all 
sample tubes. Microorganisms considered to be part of the normal 
microbiota of the oral cavity were isolated in all sample tubes (Sheriff 
Maqbul et al., 2020). While we collected microbial samples under strict 
aseptic conditions, the presence of normal microbiota in our sample 
suggests that they may have been contaminated during collection pro
cess or processing of the samples. (Gouse et al., 2017). While aseptic 
conditions were rigorously applied during microbial sample collection, 
the presence of normal microbiota raises the possibility of contamina
tion (Baumgartner et al., 2000). Nevertheless, the study maintains 
confidence in the consistent presence of normal microbiota across all 
samples (Rôças et al., 2009). The results do not alter the conclusion that 
many individuals in the study exhibited infections involving E. faecalis 
and C. albicans (Egan et al., 2002). In a broader context, the study po
sitions these findings within the realm of endodontic infections, eluci
dating that these infections result from a combination of anaerobic 
microorganisms, including bacteria and fungi (Rocas et al., 2004). Per
iradicular lesions, stemming from inflammation around the root tip due 
to infections, are linked to microorganisms originating from root canals 
in teeth with necrotic pulps. 

The study underscores the clinical significance of E. faecalis and 
C. albicans in endodontic retreatment cases, advocating for targeted 
antimicrobial interventions to enhance procedural success. Future 
research endeavors should explore larger and more diverse populations 
through multicenter studies to refine the understanding of microbial 
prevalence and devise more effective treatment strategies. 

5. Conclusion 

This study provides valuable insights into the microbial landscape of 
endodontic retreatment cases, emphasizing the multifaceted challenges 
posed by E. faecalis and C. albicans. The nuanced findings pave the way 
for refined treatment approaches and underscore the dynamic interplay 
between microbial flora and treatment outcomes in endodontic 
scenarios. 
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Chávez De Paz, L.E., Dahlén, G., Molander, A., Möller, A., Bergenholtz, G., 2003. Bacteria 
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