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A B S T R A C T

This article provides an overview of the application of the intelligent technology in healthcare especially
in the various specialities of dentistry and how much it has enhanced the quality of care being provided.
Artificial intelligence is widely gaining popularity in various other sectors and is thought to be useful in the
healthcare industry for diagnostic purposes and eventually with time programming, the technology to help
healthcare personnels to carry out less invasive procedures.
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1. Introduction

Artificial Intelligence is now being introduced in the
markets worldwide including the health sector changing the
face of medical and dental care and treatment.

Artificial intelligence came into existence when a
program “Logic Theorist” which was developed to cater to
analytical skills of humans was put forward at Dartmouth
Summer Research Project on AI (DSRPAI) hosted by
John McCarthy and Marvin Minsky in 1956.1 The event
paved way for artificial intelligence research in future.
Artificial intelligence (AI), the term first introduced by
John McCarthy; refers to machines that can initiate human
knowledge and behaviour.2 The potentiality can be executed
through a course of data.

* Corresponding author.
E-mail address: surbhipriyadarshi02@gmail.com (S. Priyadarshi).

2. Implications of Artificial Intelligence

2.1. Uses of artificial intelligence in healthcare3

At Stanford MYCIN was developed for diagnosing blood
borne bacterial infection proving the fact that disease
interpretation and treatment planning has been the foremost
aim of AI.

AI could aid to improve the care being provided to
the patients with latest equipped technologies leading to
accurate and least erroneous diagnosis. The improved
imaging can result in better understanding of the patient’s
condition and surgeries can be planned accordingly.

The use of AI in pharmaceutical industry can fasten the
process of drug identification.

AI can also help to identify high risk pregnancies.
Hospital settings equipped with the latest technology in
supporting AI interface can be used to manage any high-
risk pregnancies in order to aid in decreased mortality rates
and postpartum problems.

AI is also being used to develop powered exoskeleton
that can assist those suffering from paralysis or limb/ hand
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amputations to regain control and resume function.

2.2. Uses of AI in dentistry

AI is being used in dentistry to improve image quality
for accurate diagnosis and treatment planning. Advent of
CBCT has been advantageous to both the clinicians as well
as the patients.4 The accurate location of canals, distance
of tooth from mandibular canal, amount of bone available
for implant placement are some of the things that can
be accurately measured. These have resulted in less time
consumption and reduced invasive treatment options.

AI has great application in orthodontics wherein a
comprehensive history and extra as well as intraoral
examination is of utmost importance for accurate treatment
plan.5 A unique strategy was executed using Artificial
Neural Network (ANN) model for decision making
regarding extraction in orthodontic patients. The model
had a favourable outcome around 90-93% in differentiating
between extraction and non-extraction cases.6

The different types of periodontitis can be studied by
applying the potentialities of AI.7

The age estimation in forensic dentistry could be
enhanced by AI assistance as efficiency of the images being
produced will be of greater quality.8

2.3. Methods in artificial intelligence

Machine Learning. This subset of AI is designed such that it
allows the machine to learn and make predictions based on
experience.9

Representation learning. It is a type of artificial
intelligence wherein the main objective is learning multiple
ways of representing and abstraction of data. This type of AI
has the ability to interpret data in its raw form. It can also
identify the representations necessary to classify or detect in
a pre-programmed manner.10

Deep Learning. It is a subset of machine learning that
imitates the way humans gain certain type of information.
In this type there is no need for programming the various
functions that need to be carried out.10

2.4. Artificial intelligence applications in dentistry

The renewing technology and its ever increasing demand
is also evident in the healthcare sector including dentistry.
The merits of this intelligent technology can be put to use to
reduce the human workload and improve the efficiency and
quality of work. AI has certain applications in all fields of
dentistry.

2.5. AI uses in oral medicine and radiology11

Intelligent technology can be used to improve the image
quality. The software is pre-programmed with algorithms
for the detection of anatomical landmarks, lesions, caries,

etc. are of utmost importance for image acquisition and
analysis. CAD systems were developed with the aim to
detect lesion.

2.6. AI uses in Orthodontics12

Orthodontics deals with the correction of malocclusion
which requires comprehensive history and series of
radiographs for proper treatment planning. The various
aspects in Orthodontics in which AI can be employed
include:

1. Patient database collection
2. Cephalometric analysis
3. Growth estimation and facial analysis
4. Treatment simulation and appliance designing

History taking and formulation of diagnosis is a tedious
process which can be simplified by employing AI. Use of AI
can be of great advantage for accurate treatment planning as
all the pros and cons as well as difficulties that can arise can
be considered beforehand.

Cephalometric analysis can be done either manually or
on computer. The use of computers for the same

reduces chances of errors and save time and moreover
can show greater accuracy. The main roadblock to the use
of computer for the same is the inconsistency in identifying
anatomical landmarks which may lead to random errors.

Lee et al in 2020 used deep convolutional neural
network-based analysis for cephalometric analysis.13 Other
authors confirmed that the software showed high success
rate in differential diagnosis of cephalometric landmarks.

Growth and development are two parameters that need
to be considered while planning the treatment for a patient.
Radiographs of hand, wrist, cervical vertebrae have been
used for age estimation.

Kok et al compared seven different AI algorithms to
estimate cervical vertebrae maturation levels.14 Moreover,
facial proportions can be calculated with ease.

Akcam and Tanaka in 2002 developed a system based
on fuzzy logic which could be useful to select the optimum
type of headgear for the patient. This model made use of
parameters such as overjet, overbite and mandibular plane
angle.15

2.7. AI uses in prosthodontics

Prosthodontics is the art and science of dentistry that deals
with the diagnosis, treatment planning, rehabilitation and
preservation of oral structures function, comfort, aesthetics
and health of the patients with clinical problems associated
with missing or deficient teeth and oral and maxillofacial
tissues.

AI can be applied in following areas of Prosthodontics:16

1. CAD/CAM
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Fig. 1:

2. Fixed and removable partial dental prosthesis
3. Dental implantology
4. Maxillofacial prosthesis

CAD/CAM has gained popularity in Prosthodontics for the
following reasons:

1. Reduced patient visits
2. Chairside procedure
3. Accurate aesthetics and designing

Inlays, onlays, crowns and bridges can be fabricated using
AI. AI algorithms have been programmed to design various
parts of fixed as well as removable partial dental prosthesis.

The treatment planning of dental implant requires the
information such as precise location of mandibular canal,
available amount of bone height. This has been made
possible when CBCT and intraoral scans are used in
combination.17

Maxillofacial prosthesis rehabilitation restores the
function and aesthetics due to facial abnormalities or
injuries replacing the missing tissue. AI allows the
digital planning, designing and fabrication of maxillofacial
prosthesis with precision and accuracy.

2.8. AI uses in periodontics18

Periodontal disease has a multifactorial etiology, one of
them being the cesspool of bacteria.

Lee et al used CAD system based on deep convolutional
neural network algorithm for diagnosing and predicting
teeth that are compromised with periodontal health.19,20

Yauney et al used AI system based on CNN wherein they
correlated periodontal health with systemic health outcomes
and reported that AI can be used for automated diagnosis
and can also be useful for screening of other diseases.21

2.9. AI uses in oral and maxillofacial surgery

The successful use of AI has been noted in the field of
oral surgery specifically in case of orthognathic surgery for
evaluating the facial proportions post operatively.

The use of AI has been postulated as follows:22

1. Accurate diagnosis using enhanced maxillofacial
imaging such as CBCT

2. Treatment planning using 3D models
3. For the construction of custom orthodontic or surgical

appliances using CAD/CAM

In case of maxillofacial fractures these can be visualised
and STL model can be created which is a 3D model
on which mock surgery can be conducted to predict the
challenges during the surgery.22 CBCT can be used to
accurately visualise the proximity of the third molar to the
inferior alveolar nerve predicting the difficulty in its surgical
removal.23

2.10. AI uses in endodontics

Apart from the application of CBCT and digital imaging
techniques which have been useful in the successful root
canal treatments there is another entity that is gaining
popularity – Guided endodontics.
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Guided endodontics is a technique used for the
treatment of calcified canals. Calcified canals commonly
occur as a result of subluxation or concussion injuries
to the tooth during young adult age. Most common
clinical sign frequently seen is tooth discoloration. These
calcified canals pose challenges to the root canal treatment
which include root canal preparation. In such situations,
potential procedural errors that can occur include: iatrogenic
perforation, file separation, missed root canal etc.

This technique makes use of CBCT scans to visualise the
canals in sagittal as well as axial sections. Intra-oral scans
are obtained to form a 3D guide template that is fabricated
to accurately plan access and obtain the correct glide path.
The 3D guide is placed inside the mouth and access opening
is done with the help of long shank surgical burs after which
the working length is determined followed by obturation and
post-op restoration.

Chong et al in 2019 suggested a new computer aided
dynamic navigation which in combination with CBCT
displays the suggested pathway and motion of drill within
the canals.24

3. Conclusion

With the latest innovations in AI new improvements are
being made which aim to provide accurate and better results.
This intelligent technology that has been introduced in
dentistry can be used efficiently to reduce workload and
strengthen the quality of care that is being provided.

Although it may still have some limitations that might
result in erroneous outcomes but with advancements these
drawbacks can be controlled.

One also needs to learn to use the technology to its
advantage in doing the smart work and remain up to date
with the current scenario.
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