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In the healthcare field, digital technology is transforming
dentistry, particularly in the field of endodontics. Recently,
transformative technologies such as 3D printing, real-time
navigation, and artificial intelligence (AI) have been introduced,
and they have set a few examples that reshaped the way dental
care is delivered [1,2]. This statement has proven to be true for
diagnostic methodologies and decision-making strategies, as
well as the performance of dental procedures.

The rapid advancements in Al have led to a variety of
applications in endodontic diagnosis, ranging across various
degrees of automation [3]. Such advancements are particularly
beneficial for facilitating quick disease screening and
supporting naive dental practitioners. Robotics have emerged as
a game changer with the potential to execute definite and
repetitive tasks. Robotics originated in the automotive industry
and were pioneered in neurosurgery in the late 1980s [4]. In the
1970s, NASA required remote yet precise surgical interventions
for medical emergencies and astronauts, which led to the
development of surgical robotics [5]. More than thirty years
later, this frontier modality came into use, and the first
FDA-approved medical robotic “da Vinci” model was
introduced in 2000 [6].

In 2017, the FDA approved dental robotics for surgical
osteotomy preparation and implant insertion in dentistry [6].
This was fronted by the robotic model “Yomi”, which was the
prime innovation of “Neocis” [4,7]. The success gained with
robotic-assisted implantology has further pushed the
boundaries for other modified applications.

Moreover, the dynamic environment of dental education
and training has fostered the next-generation “SIMROID”
model, where robotic mechanics and Al are combined in tasks
in a confined and tiny environment, such as a root canal, which
presents many challenges. Several early trials, including those of
Dong et al., were linked to the hot topic of endodontic-targeted
robotic-assisted drilling [8]. Herein, the term “microrobotics”
was used to describe the miniature robotic system assisted by
the advancement of smart orientation adjustment, built-in
sensors, and a smart haptic feedback system. A
microrobot-based endodontic experimental model was
proposed to automate tasks routinely performed in the field of
endodontics, such as probing, access drilling, and root canal
cleaning. Nanorobotics has recently received some attention
due to its potential since it is constructed in nanoscale sizes [9].

Nonetheless, the integration of robotics is accompanied by a
spectrum of pros, cons, and immense potential. One of the most
significant advantages of incorporating robotics into

endodontics is the unparalleled precision it offers. Endodontic
procedures, such as root canal treatments, require a high level
of accuracy to ensure optimal results. Robotics could reduce
the margin of error with its ability to execute minute and
controlled movements. This approach is crucial for less
experienced operators. Recent evidence has proven the
accuracy of robotic-assisted drilling in the application of fiber
post-removal [10]. The precise and efficient drilling technique
that was assisted by robotics was significantly less invasive
than free-hand drilling, with the least amount of tooth
structure lost, performed at a significantly rapid performance
of ten seconds. Furthermore, robotics in the field of
endodontics can carry out repetitive tasks tirelessly,
minimizing the risk of fatigue-induced errors that human
practitioners might encounter during prolonged procedures.
This approach not only contributes to ensuring consistency in
treatment outcomes but also allows dentists to focus on tasks
that require a profound human touch.

In terms of patient experience, robotic interventions often
translate to less invasive procedures. This not only enhances
patient satisfaction but also expands for individuals who may
have been hesitant to undergo certain treatments due to fear
or anxiety. Tele-endodontics, an emerging field that combines
telecommunications and endodontics, can be significantly
enhanced by robotics [11]. Remote-controlled robotic systems
could enable experienced endodontists to perform predefined
procedures on patients located in remote areas, thereby
expanding access to specialized dental care globally.

While the promises of robotic dentistry are evident, it is
crucial to acknowledge the challenges that come with this
technological paradigm shift. One of the primary concerns is
the significant initial cost associated with acquiring and
maintaining robotic systems. Small to medium-sized dental
practices would find it difficult to invest in robotics soon, as
such practices have not yet been proven to be cost-effective.
Moreover, the integration of robotics requires practitioners to
undergo specialized training to operate and manage these
systems effectively. This transition may be met with resistance
from established dental professionals who are accustomed to
traditional methodologies.

The learning curve, therefore, becomes a potential
obstacle in the widespread adoption of robotic technology in
dentistry. There is also ethical consideration of the potential
depersonalization of patient-dentist relationships. There is a
risk of patients feeling disconnected from the human aspect of
their dental care. Keeping a balance between technological
advancement and maintaining compassion and empathy in
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healthcare is a constant challenge. In addition, dentistry in
general and endodontics in particular often face challenging
environments that demand high intellectual abilities.

Looking ahead, the potential of robotics in endodontics is
vast and transformative. The ability of robotics (supported by
the advancement in AT algorithms) to process and analyze vast
amounts of data can lead to personalized treatment plans
tailored to individual needs. Notably, the recruitment of
robotics facilitates automated and semiautomated dental
procedures and advances minimally invasive dentistry. Finding
the right balance between innovative technology and
maintaining the core values of dental care is crucial to
incorporating robotics into endodontics. While the precision
and efficiency of robotics hold significant promise, it is crucial
to address the challenges encountered. A collaborative effort is
needed between dental professionals, technology developers,
and regulatory bodies to ensure better patient health outcomes.
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