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Introduction

This systematic review and meta-analysis evaluated the success rates of endodon-
tic treatment for teeth with periapical lesions. It concluded that root canal treatment
is highly effective in resolving existing periapical pathology, highlighting crucial
factors influencing positive outcomes such as the absence of a preoperative peri-
apical lesion and adequate apical seal [1].

This systematic review found that advanced irrigation techniques, such as ul-
trasonic activation and negative pressure systems, significantly improve bacte-
rial reduction and overall treatment success in endodontics compared to conven-
tional methods. These techniques prove especially beneficial in complex canal
anatomies by enhancing disinfectant penetration and debris removal [2].

This review highlights the current understanding and latest developments in regen-
erative endodontic procedures (REPs). It discusses advancements in scaffolds,
disinfection protocols, and cell homing strategies aimed at promoting the regen-
eration of damaged pulpal tissues and encouraging root development in immature
teeth with necrotic pulps [3].

This review explores the growing role of artificial intelligence (Al) in endodontics. It
details current applications in diagnosing periapical lesions, predicting treatment
outcomes, and automating treatment planning, emphasizing Al's potential to en-
hance diagnostic accuracy, streamline workflows, and improve overall clinical ef-
ficiency for endodontic specialists [4].

This review provides an updated perspective on managing endodontic pain, cover-
ing local anesthesia techniques, systemic analgesics, and strategies for persistent
pain. It emphasizes evidence-based approaches to minimize patient discomfort
during and after root canal therapy, particularly focusing on effective preoperative
and postoperative pain control protocols [5].

This systematic review delves into the microbial aspects of endodontic infections
and contemporary disinfection strategies. It emphasizes the persistent challenges
posed by complex root canal anatomy and microbial biofilms, advocating for com-
prehensive biomechanical preparation and potent antimicrobial agents to effec-
tively eradicate intraradicular microorganisms [6].

This comprehensive review highlights the increasing popularity and diverse appli-
cations of bioceramic materials in endodontics. It covers their favorable biocom-
patibility, excellent sealing ability, and osteogenic properties, making them suit-
able for a range of procedures from root-end fillings to pulp capping, perforation
repair, and as root canal sealers [7].

This review examines the utility of cone-beam computed tomography (CBCT) in
endodontic practice. It details its applications in diagnosis of periapical lesions,
assessment of complex root canal anatomy, detection of root fractures, and surgi-
cal planning, while also discussing its limitations and radiation considerations to
guide responsible clinical use [8].

This systematic review evaluates the success and survival rates of nonsurgical
endodontic retreatment. It identifies key factors impacting outcomes, such as the
presence of a periapical lesion, quality of initial treatment, and the effectiveness
of retreatment in eliminating persistent infection, providing valuable insights for
clinical decision-making [9].

This systematic review investigates various factors influencing the long-term prog-
nosis of root canal treatment. It highlights the importance of adequate coronal seal,
absence of preoperative periapical lesions, and thorough root canal instrumenta-
tion and obturation as critical determinants for treatment success and the longevity
of the treated tooth [10].

Description

Root canal treatment is consistently shown to be highly effective in resolving ex-
isting periapical pathology, marking it as a cornerstone of modern endodontics.
Critical to achieving positive outcomes are factors such as the absence of a pre-
operative periapical lesion and ensuring an adequate apical seal [1]. The long-
term prognosis of these treatments further emphasizes the importance of a robust
coronal seal, meticulous root canal instrumentation, and thorough obturation, all of
which are essential determinants for the longevity of the treated tooth and overall
treatment success [10].

Significant advancements in endodontic techniques are continually improving pa-
tient care. Advanced irrigation techniques, including ultrasonic activation and neg-
ative pressure systems, demonstrably enhance bacterial reduction and treatment
success, especially crucial for navigating complex canal anatomies where they
improve disinfectant penetration and debris removal [2]. Simultaneously, regener-
ative endodontic procedures (REPs) are at the forefront of biological innovations.
These procedures leverage developments in scaffolds, refined disinfection proto-
cols, and sophisticated cell homing strategies. The aim is to actively promote the
regeneration of damaged pulpal tissues and encourage natural root development
in immature teeth suffering from necrotic pulps, offering promising avenues for
preserving tooth vitality [3].

The landscape of endodontic diagnosis and treatment planning is rapidly evolv-
ing with technological integration. Artificial Intelligence (Al) is increasingly playing
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a pivotal role, with applications ranging from accurately diagnosing periapical le-
sions to predicting treatment outcomes and automating treatment planning. This
technology holds immense potential to boost diagnostic accuracy, streamline clin-
ical workflows, and significantly enhance overall efficiency for endodontic special-
ists [4]. Complementing Al, Cone-Beam Computed Tomography (CBCT) remains
an indispensable tool. It provides detailed insights for diagnosing periapical le-
sions, precisely assessing complex root canal anatomy, detecting subtle root frac-
tures, and meticulously planning surgical interventions. However, its responsible
clinical use necessitates careful consideration of its limitations and associated ra-
diation exposure [8].

Material science continues to contribute significantly to endodontic success. Bio-
ceramic materials, for instance, are widely used due to their superior biocompat-
ibility, excellent sealing capabilities, and osteogenic properties. Their versatility
makes them ideal for diverse applications, including root-end fillings, pulp capping,
perforation repair, and as advanced root canal sealers [7]. Patient comfort is also
paramount, and effective management of endodontic pain is a critical aspect of
treatment. This involves employing evidence-based approaches, covering a spec-
trum of strategies from local anesthesia techniques and systemic analgesics to
managing persistent pain. Emphasizing effective preoperative and postoperative
pain control protocols ensures patient well-being throughout root canal therapy [5].

Overcoming microbial challenges remains a central focus in endodontics. Com-
plex root canal anatomy and the tenacious nature of microbial biofilms present
persistent hurdles, requiring comprehensive bhiomechanical preparation coupled
with potent antimicrobial agents to effectively eradicate intraradicular microorgan-
isms [6]. Furthermore, when initial treatments falter, nonsurgical endodontic re-
treatment provides a crucial alternative. Evaluating its success and survival rates
reveals that outcomes are strongly influenced by the initial presence of a periapical
lesion, the quality of the prior treatment, and the efficacy of retreatment in elimi-
nating any lingering infection. These insights are invaluable for informed clinical
decision-making, guiding practitioners toward optimal patient care [9].

Conclusion

This collection of research offers a comprehensive look into contemporary en-
dodontic practices and advancements. It highlights the high effectiveness of root
canal treatment in resolving periapical pathology, noting crucial factors like the
absence of preoperative lesions and adequate apical seals [1]. Advanced irriga-
tion techniques, including ultrasonic activation and negative pressure systems,
are shown to significantly improve bacterial reduction and overall treatment suc-
cess, especially in complex canal anatomies [2]. Regenerative endodontic proce-
dures are also evolving, with new developments in scaffolds, disinfection, and cell
homing to regenerate pulpal tissues and encourage root development in immature
teeth [3]. Artificial Intelligence is emerging as a powerful tool in endodontics, en-
hancing diagnostic accuracy for periapical lesions, predicting treatment outcomes,
and streamlining planning [4]. Effective pain management strategies, from local
anesthesia to systemic analgesics, are crucial for patient comfort during and after
root canal therapy [5]. Microbial challenges, particularly from complex root canal
anatomy and biofilms, necessitate comprehensive biomechanical preparation and
potent antimicrobial agents [6]. Bioceramic materials are increasingly used due to
their biocompatibility, sealing ability, and osteogenic properties, proving versatile
for various procedures [7]. Cone-beam computed tomography (CBCT) provides
critical insights for diagnosing lesions, assessing anatomy, detecting fractures,
and surgical planning, though its limitations and radiation exposure must be con-
sidered [8]. Nonsurgical endodontic retreatment also shows varied success and
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survival rates, influenced by factors such as initial treatment quality and effective-
ness in eliminating persistent infections [9]. Finally, the long-term prognosis of root
canal treatment relies heavily on factors like an adequate coronal seal, absence of
preoperative lesions, and thorough instrumentation and obturation [10].
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