Commentary Journal of Applied & Computational Mathematics
Volume 12:05, 2023

An Endodontic File Based Mathematical Model for Root Ca-
nal Preparation

Maria Carmen*
Department of Mathematical sciences, University of Genoa, Genoa, Italy

D T root canal system. As technology and computational capabilities continue to
esc"ptlon advance, the mathematical modeling approach holds promise for refining and
personalizing endodontic procedures, ultimately improving the outcomes of
The development of a mathematical model for root canal preparation  root canal treatments and advancing the practice of modern dentistry.

using endodontic files represents a significant advancement in the field of ) ) )

endodontics, offering a quantitative framework to understand and optimize Moreover, the mathematical model for root canal preparation using
the complex mechanical processes involved in shaping the root canal system. gndodontlc fll_es contributes to the establishment of eV|dence-ba§gd practices
Endodontic treatment is a critical aspect of dentistry, focusing on the removal I endodontic. Through the model, researchers and practitioners can
of infected or inflamed dental pulp and the subsequent cleaning and shaping of ~ Systematically evaluate different instrumentation protocols and strategies,
the root canal space. The mathematical model provides a systematic approach aIIowm.g.fo.r the |dept|f|cat|on of approaches tha_lt maximize canal cleanlmgss
to simulate and analyse the intricate interactions between the endodontic file ~ and minimize the risk of procedural errors. This evidence-based foundation
and the dental tissues, aiming to enhance the efficacy and safety of root canal ~ €nhances the scientific rigor of endodontic procedures, fostering a more
procedures. At the heart of this mathematical model is a detailed representation ~ Predictable and successful outcome for patients. The mathematical model
of the geometrical features of the root canal and the mechanical properties also serves as a.nllr‘waluable ed_u.catlopal toql. Dental professionals, including
of both the endodontic file and the dentin. Finite Element Analysis (FEA) is  Students and clinicians, can utilize simulations generated by the model to
a commonly employed numerical technique that allows for the simulation of wsyahze and comprehend the.lntrlcate dynamlcs‘of root canal preparatlop.
complex structural interactions. In this context, FEA enables the modelling of ~ This enhances the understanding of the mechanical aspects of endodontic
the mechanical behaviour of endodontic files as they navigate the root canal  Procedures, promoting better-informed decision-making in clinical practice [3-5].

system, considering factors such as file size, taper, flexibility, and the applied

forces during instrumentation [1]. Ackn owledgement
The mathematical model incorporates variables such as the rotational
speed of the endodontic file, the applied torque, and the resistance encountered None.

during the shaping process. This enables the simulation of different clinical
scenarios, helping to predict the stresses and strains experienced by both the CO nﬂ ICt Of |nterest
file and the surrounding dentin. Understanding these mechanical interactions
is crucial for preventing file fracture, minimizing the risk of iatrogenic errors,
and optimizing the efficiency of the root canal preparation. Furthermore,
the mathematical model can explore the influence of various file design
parameters on the shaping outcome. This includes the investigation of References

different file geometries, cross-sectional designs, and material properties.
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efficacy of root canal preparation, providing a basis for the development of
more effective and patient-specific endodontic tools [2].
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reducing the likelihood of complications, the development of a mathematical
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