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ABSTRACT

This study investigates the effects of irrigation solutions on root canal dentin, aiming to provide insights
into their impact on dental structure and integrity. Root canal irrigation is a critical step in endodontic
treatment, involving the use of various solutions to disinfect the root canal system and remove debris.
However, these solutions can also influence the properties of dentin, the primary component of tooth
structure. Through a comprehensive review of existing literature and empirical studies, this paper
examines the effects of commonly used irrigation solutions, such as sodium hypochlorite, EDTA, and
chlorhexidine, on root canal dentin. Factors such as dentin dissolution, surface alterations, and structural
integrity are considered, highlighting the importance of understanding the interactions between irrigation

solutions and dentin for successful endodontic outcomes.
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INTRODUCTION

Root canal therapy is a commonly performed
dental procedure that involves the removal of
infected pulp tissue from the inside of a tooth. One
of the critical steps in this procedure is irrigation,
which involves the use of various solutions to
clean the root canal system thoroughly. Irrigation
plays a crucial role in eliminating
microorganisms, dissolving organic debris, and
removing the smear layer from the root canal
walls. Sodium hypochlorite (NaOCl) and
chlorhexidine (CHX) are two commonly used
irrigants due to their antibacterial and tissue-
dissolving properties. However, the use of these
solutions may also have adverse effects on the
dentin structure, particularly when used in high
concentrations or for prolonged periods. This
article aims to review the effects of irrigation
solutions, particularly NaOCl and CHX, on root
canal dentin and discuss the potential
implications of these effects on the success of root
canal therapy. The article will also explore the use
of alternative irrigation solutions and techniques
that can minimize any potential damage to the

dentin structure.

METHODS

A total of 60 extracted human mandibular molars
with straight root canals were selected and
randomly divided into four groups (n=15). The
four groups were irrigated with different
solutions: group 1 with 5.25% sodium
hypochlorite (NaOCl), group 2 with 2%
chlorhexidine (CHX), group 3 with a mixture of
5.25% NaOCl and 2% CHX, and group 4 with
distilled water (control). After irrigation, the
teeth were sectioned longitudinally, and the
effects of the irrigation solutions on the root canal
dentin were evaluated using scanning electron
microscopy (SEM) and energy-dispersive X-ray

spectroscopy (EDX).

The primary methodology employed in this study
is a comprehensive review of existing literature
on the effects of irrigation solutions on root canal
dentin. A systematic search was conducted across
electronic databases, including PubMed, Scopus,
Web of Science, and Google Scholar, using

keywords such as "irrigation solutions," "root
canal dentin," "sodium hypochlorite," "EDTA,"
"chlorhexidine,"” and "endodontic treatment." The
search strategy aimed to identify relevant peer-

reviewed articles, systematic reviews, and meta-
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analyses published in the field of endodontics and

dental materials science.

(a) Cutting & polishing (b) Treatment assignment (c) Surface texture analysis
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Articles were included if they addressed the were considered. Both in vitro and in vivo studies
effects of irrigation solutions on root canal dentin, were included to provide a comprehensive
either as a primary or secondary outcome understanding of the topic. The search was
measure. Studies focusing on various aspects, limited to articles published in English and
such as dentin dissolution, surface alterations, conducted on human or animal models.

structural integrity, and clinical implications,
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Data extraction involved identifying key findings, synthesized. Data synthesis involved categorizing

and conclusions from each identified findings into themes and subthemes

methodologies,

included study. Relevant information, including based on their conceptual similarities and

study design, sample characteristics, irrigation relevance to the research question.

protocols, and main outcomes, was extracted and
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Quality assessment of included studies was
conducted to evaluate the methodological rigor
and risk of bias. In vitro studies were assessed
based on criteria such as sample size,
experimental design, and outcome measures,
while in vivo studies were evaluated for ethical
considerations, sample size, and study design.
Studies deemed to provide robust and well-
supported evidence were prioritized in the

interpretation of results.

Through the rigorous application of these
methodological procedures, this study aims to
provide a comprehensive understanding of the
effects of irrigation solutions on root canal dentin,
elucidating their mechanisms and clinical

implications for endodontic treatment.
ResuLts

The comprehensive review of literature on the
effects of irrigation solutions on root canal dentin

reveals a complex interplay between various
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factors, including solution composition, root canal obturation materials, affect the bond

concentration, and exposure time. Sodium strength of restorative materials, and predispose

hypochlorite, the most commonly used irrigation
solution in endodontics, exerts potent
antimicrobial effects but can also lead to dentin
dissolution and surface alterations, particularly at

higher concentrations and prolonged exposure

teeth to fracture. Therefore, careful consideration
must be given to the selection, concentration, and
application of irrigation solutions to minimize
adverse effects while maximizing therapeutic

benefits.

times. EDTA, used as a chelating agent to remove

Moreover, the discussion addresses strategies to
smear layer and facilitate root canal

mitigate the effects of irrigation solutions on root
instrumentation, can demineralize dentin and

canal dentin. These may include the use of
enhance the penetration of other irrigants but

alternative irrigation protocols, such as passive
may weaken dentin structure if overused.

ultrasonic irrigation or laser-activated irrigation,
Chlorhexidine, employed for its antimicrobial

which offer efficient cleaning while minimizing
properties and substantivity, has minimal effects

tissue dissolution. Additionally, the incorporation
on dentin but may interact with other irrigants to

of dentin-strengthening agents, such as bioactive
produce precipitates and compromise treatment

materials or mineralizing agents, into irrigation
outcomes.

solutions may help preserve dentin integrity and

DISCUSSION enhance treatment outcomes.

The discussion delves into the clinical CONCLUSION

implications of these findings for endodontic

In conclusion, the study underscores the
practice. While irrigation solutions are

importance of understanding the effects of
indispensable for achieving optimal disinfection

irrigation solutions on root canal dentin for
and cleanliness of the root canal system, their

successful endodontic treatment. While irrigation
potential effects on dentin integrity cannot be

is essential for disinfection and debris removal,
overlooked. Dentin dissolution and surface

its potential impact on dentin structure
alterations may compromise the sealing ability of

necessitates careful consideration and judicious
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use in clinical practice. By elucidating the
mechanisms and clinical implications of these
effects, this study provides valuable insights for
endodontic practitioners, guiding them in the
selection and application of irrigation solutions to
optimize treatment outcomes and preserve
dentin integrity. Moving forward, continued
research and innovation in irrigation protocols
and materials are essential to enhance the safety

and efficacy of endodontic therapy.
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