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Abstract
Treatment of a tooth that is seriously calcified, malposed, or fixed could make it challenging to decide the 

numberwhat’s more, position of openings on the floors of mash chambers. A novel method for locating root-canal 
orifices and pulp chambers is presented after analyzing pulp chambers from 3000 pulled teeth.

An essential but challenging step in dental surgical planning is the precise and automated segmentation of 
individual teeth and root canals from cone-beam computed tomography (CBCT) images. For efficient, precise, and 
fully automatic root canal segmentation from CBCT images, we propose a novel framework made up of two neural 
networks—DentalNet and PulpNet—in this paper. To begin, we use the proposed DentalNet to segment and identify 
tooth instances. After that, the affected tooth’s region of interest (ROI) is taken out and fed into the PulpNet for precise 
segmentation of the pulp chamber and root canal space. These two networks outperform a number of comparing 
methods when tested on two clinical datasets and trained with multi-task feature learning. In addition, in order to 
enhance the surgical planning procedure, we incorporate our method into an effective clinical workflow. In two clinical 
case studies, our workflow effectively obtained the 3D model of the tooth and root canal for surgical planning in 2 
minutes instead of 6 hours, resulting in satisfying outcomes in challenging root canal treatments.
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Introduction
Endodontic therapy is precisely a form of micro-neurologic surgery. 

Any attempt to perform endodontic therapy necessitates extensive 
knowledge of the root-canal system and pulp chamber structures prior 
to an understanding of anatomy because intimate relationships are 
the primary foundation for all surgical procedures. A doctor looking 
for an appendix without having read Gray’s Anatomy would attempt 
to address the root-canal system without providing a comprehensive 
anatomical description. �e location and number of ori�ces have 
been extremely vaguely described in previous works on pulp chamber 
anatomy. �e pulp chamber �oor’s anatomy has been extensively 
discussed [1]. When looking for the ori�ces in the clinical crown, it has 
been suggested to gain access to a suitable location in the hope of seeing 
them. �ere is insigni�cant data for securely moving toward them in 
the event that they shouldn’t be visible. It is di�cult to locate them 
without risking signi�cant tooth loss. Any seasoned technicians were 
aware that it is di�cult to �nd the root-canal ori�ces of heavily repaired 
teeth that have been carefully broken down or gouged by prior access. 
�e pulp chamber’s anatomy and �oor were examined in this study, 
and the approximate distance between the proximal margin and the 
ori�ces was determined.

In endodontic treatment, a common examination is cone-beam 
computed tomography (CBCT). Information like the a�ected tooth’s 
anatomical morphology and the degree and extent of per apical tissue 
lesions can be provided by this method. Additionally, it can serve as 
a reference for selecting the appropriate treatment approach and 
equipment. CBCT can provide three-dimensional views of the area 
of interest, in contrast to periapical radiographs, which only provide 
information in two dimensions. With a small �eld of view (a few teeth) 
and high resolution (around 0.1 mm), the small-�eld CBCT can o�er 
more precise information about teeth and root canals [2]. Numerous 
studies of root canal morphology, length measurements, and the 
like have made use of the reconstructed 3D regions of the teeth and 
pulp that were derived from CBCT images. When treating a variety 
of oral conditions, such precise knowledge is helpful in the diagnosis, 
treatment planning, and follow-up, particularly in di�cult cases 

involving numerous and complex root canals.

By utilizing 3D printing innovations, a 3D model of the tooth or 

reconstructions by manually annotating CBCT images. Most of the 
time, some so�ware goes through hundreds of 2D cross-sectional 
images one by one to perform the annotation [3]. As a result, it can 
take several hours per tooth and is frequently subjective. Several studies 
tried threshold-based or optimization-based traditional methods 
on a 2D-image basis to get automatic and objective segmentation of 
the tooth root canal from CBCT images. �e results were promising. 
Due to the thin, complex, and variable characteristics of root canals, 
particularly in the apical region, it is still a challenging and open task 
despite these pioneer studies. �e accuracy of subsequent quantitative 
measurements or surgical planning may su�er as a result of 2D 
segmentation techniques’ tendency to ignore the spatial correlation 
between cross-sections, which results in 3D reconstructions which 
are either discontinuous or irregular. As a result, investigating the 3D 
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approach in this use case, which can make use of 3D spatial information 
to improve segmentation, is very interesting. In addition, it’s possible 
that the evaluation metrics utilized in previous works are insu�cient 
to evaluate the root canal’s most challenging apical region. �ere were 
some of them who compared the various volume sizes. New metrics 
should be designed to better analyze accuracy around the root tip.

For the precise detection and segmentation of tooth and root 
canals from CBCT images in two stages, respectively, we propose 
two novel 3D neural networks in this paper. In order to learn useful 
representations for the segmentation tasks from limited data samples, 
we develop various network-based multi-task feature learning strategies 
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sensationalist titles or eye-catching thumbnails to entice users to open 
content is known as click baiting, and it is closely associated with “fake 
news.” You’ll Never Have a Root Canal A�er Watching �is and Say 
NO to Root Canals—Damaging to Your Health are two examples 
from our study. A phrase that was used to illustrate how click-baiting 
or misleading ideas can spread information against vaccination 
demonstrated that search networks and video recommendations for 
antivaccine videos are typically more extensive and interconnected than 
information supporting vaccination [8]. As a result, misinformation-
based information makes it much simpler for the user to fall down 
the rabbit hole. �e holistic dentistry community primarily in North 
America exhibits a similar trend in this study. Large numbers of these 
recordings use sentimentalist “click-goading” titles to draw the client’s 
consideration. �e majority of these videos contain false information 
regarding RCT-related general health complications, such as cancer 
and arthritis. A separate concern regarding public perception of 
the information’s source arises from this. Self-proclaimed “holistic 
dentists” are licensed and quali�ed dental professionals, and the 
general public will likely view them as a reliable source, particularly 
if general ideologies align; However, more research is needed on this.

According to our research, endodontic treatment risks are discussed 
in a variety of ways on YouTube. �ere is a wealth of contradictory 
and misleading advice available to the typical user [9]. According to 
existing studies, evidence-based information has a lower probability 
of being found than information that is misleading. In general, the 
dental profession must improve its response to misinformation and 
its online presence for information-seeking users. Recently, several 
strategies to combat misinformation were proposed. First, the use of 
so-called “individual fact checkers” who comment on posts to dispel 
false information on social media. Individual dentists need to work 
together, and dental associations like the American Dental Association 
need to make a “call to arms” to encourage their members to fact-check 
online information.

It has also been suggested that repeating a false claim with 
evidence-based information in debunking posts can be a good way 
to get user engagement and responses. A second suggestion is that 
institutions, organizations, and individual fact checkers should take 
a strategic approach. �ese groups should work together to promote 
similar websites or URLs, which will make evidence-based information 
more prominent. Co-sharing networks (suggested videos or similar 
posts) would be improved and the spread of false information would 
be curtailed. On test data, the “clickbait video detector” identi�ed 95.4 
percent of click-baiting videos with excellent results. �is tool can be 
adapted to highlight sensationalist or misleading dental videos, and 
when used in conjunction with a blocking or reporting tool, it may 
be able to successfully remove and reduce these videos. Enhancing 
the online presence of primarily large institutions, such as specialist 
organizations and universities, to promote evidence-based information 
is the �nal suggested tool [10]. Only a video from the American 
Association of Endodontists and no information from universities 
were presented in our study.

Conclusion
�e overall results of this study show that YouTube provides 

little information about the risks of root canal treatments. Patients’ 
perceptions of root canal treatments and their decision-making 
regarding treatment will likely be negatively impacted by this 
inaccurate and, in some instances, misleading information, raising the 
risk of dental morbidity.
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