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ABSTRACT

Virtual Reality is a collection of technological devices which creates a simulated environment of real world based on graphics,
which is a 3D world in which people interact virtually with others, connect with them and are subjected to different procedures
and so on. It plays a vital role in pain reduction and thereby the anxiety of patients by distracting patients from the pain
processing signals. In medical professionals, they provide a trial and practice opportunity before the actual procedure is done in
patients. With wide range of treatment modalities and better hope for treatment, this innovative technology augments traditional
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training methodologies and thereby enhances patient compliance by enabling a personalized service to individual patients.

irtual reality (VR) is a technique of creating a
Vsimulated environment with the use of computer

technology where in humans with the help of
specially designed electrical instruments such as gloves,
smart glasses, helmet, hand/body trackers, and external
sensors are placed inside an experience by interacting with
3D world.[1] This detach them from the real world to a
partially or entirely different virtual world.[2-4] This
computer generated new environment can be explored by
each person with the help of these instruments.

In dentistry, virtual reality provides visual instruction
to dentists, so as to make the procedure at ease with the use
of smart glasses. [1, 5] A complete VR system consists of
a motion tracking device, an input device, a stereo display
device and a computing platform. It takes the patient into a
different world and helps them in reducing the pain, fear
and anxiety towards treatment as they can view the scenes
which bring them to a relaxed state. [2] When patients are
at ease, treatment can be carried out efficiently in minimal
time, thus enabling more no of patients to be treated.

VR technique displays the 3D picture of the tooth and
head and thereby help the doctor to understand the
anatomy of the teeth to plan the treatment beforehand. [1]
This technology enables the doctor to zoom through the
patients’ teeth and thereby helps patient in the alignment of
teeth and treatment of cavities. It also enables to rotate the
tooth image which enables to visualize the underlying
structure as shown in figure 1.

Figure 1: Using VR technology to display the 3D effects
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APPLICATION IN ENDODONTICS

Integration of VR simulation to Endodontics has been
greatly appreciated by student population [6,7]. When
compared with 3 dimensional reconstructions and 2
dimensional radiographs, VR has markable advantages.

A successful good quality root canals treatment is
possible only when there is an indepth knowledge about
the root canal anatomy. Learning and negotiating the
number of root canal is the prime step in root canal
treatment. The 3D view along with clinical photographs,
schematic drawings and radiographs are considered as
passive approach at present [7]. Software virtual programs
such as the 3D Tooth Atlas (eHuman, Fremont, CA, USA)
provide students with an interactive data set whereby the
students are able to select the desired model and analyze
the tooth from the direction which they wish to, thus
making it an active session of learning and treating [7].
Traditionally, new dentists felt pressure using a drill but
now with the advent of virtual reality, they were provided
with ideas of drilling using a virtual drill which enhanced
their confidence and capability before the actual
procedure.

APPLICATION IN PEDODONTICS

In Pedodontics, Virtual Reality distraction in behavior
management is considered as budding distraction tool [8].
The virtual reality analgesia has gained popularity as an
effective mode of pain distraction technique thereby
increasing fun experienced by children during painful
dental procedures [2,5]. Here, the child enters into an
illusion of going inside a 3D world [9]. Being in a virtual
world, the patient pays less attention or gets distracted to
process pain signals generated.

Figure 2: VR technology usage to distract patients
while treatment.

A Head Mounted Display allows the computer-
generated visual images and sound effects thereby
substituting and separating the patient from the real world
[4,9]. It is also helpful to distract patients as shown in
figure 2, which will be helpful during painful injections in
the gums. This makes them more cooperative due to the
additive effect of local anesthesia and for the reason that
they remain in the virtual world.

APPLICATION IN PERIODONTICS

University of Illinois at Chicago developed ‘Periosim’ and
‘periodontal simulator’ wherein the VR application
simulates three dental instruments, a periodontal probe, a
scaler and an explorer, which are used for training in
different aspects of Periodontology [10].

Virtual reality is applied in procedures like training of
scaling, differentiating between pathological and normal
conditions, periodontal probing, ultrasonic scaling,
calculus detection and removal [11]. Periodontal probing
and assessment of attachment loss are the main methods of
diagnosing a periodontal disease. Variations in
angulations, force and pressure results in different values
for different examiners.

Virtual periodontal probe is used to teach correct
probing technique and measure the correct probing depth
thus reaching a proper diagnosis. Subgingival calculus is
difficult to remove using scalers, as it mainly depends on
tactile sensation. So, for this a virtual periodontal scaler
with two models of gingiva, transparent and opaque, could
be used for this purpose. With the opaque model where the
tooth surface is covered by gingiva, the haptic device will
provide the tactile sensation to evaluate virtual calculus
present on the root surface, and with the transparent
gingiva, calculus can be concomitantly seen under the
gingival line. Further, virtual explorer will be helpful to
evaluate that the calculus has been fully removed, which
could be performed with both a transparent and an opaque
gingiva. (1213

APPLICATION IN ORAL AND MAXILLOFACIAL
SURGERY

Oral and maxillofacial surgery is the prime area of
application of technological advances in virtual and
augmented reality. Areas of frequent application are oral
Implantology and Orthognathic surgery, restoration of
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orbital floor following blow out fracture. Mandibular
reconstruction after cancer respective and reconstructive
surgery is the prime example for this [14] and the main use
of it is for the visualization of masked structures.

In dental Implantology, virtual reality is applied by
CBCT taken preoperatively to detect the implant position,
size, direction, proximities and so on, thus enabling its best
and accurate functional position. Based on the virtual
designing, the static transfer of surgical plan is carried out
followed by fabrication of a surgical guide using
computer-aided design/computer aided- manufacturing
(CAD/CAM) thereby aiding in placement of dental
implants [14].

Virtual reality has mainly found its significance in
management of cases with complex fractures in the bone
or where the jaw bones anatomy has been completely
altered due to any pathologies or trauma. Minimally
invasive surgeries required in case of patients with blood
dyscrasias and bone related jaw damage also benefited at a
greater range with the advent of virtual reality [14].

USE AS A LEARNING TOOL

Flexibility for scheduling activities, the high motivational
potential and ability to provide adequate and safe
instructions without violating ethical principles for
interaction with patients makes virtual reality simulation
more advantageous even in the field of dental education.
Traditional ways of training preclinical skills with the use
of phantom head, extracted teeth and other models is
irreversible and inaccurate. But dental simulators used in
virtual reality makes the procedures repeatable, reversible
and environment friendly [15].

In addition to this, different layers of teeth enamel,
dentin and pulp can be modelled using virtual reality
unlike resin models which prevents unintentional pulpal
exposure when dealing on patients. 1% Also different tooth
can be viewed in different directions and can be displayed
in 3D on a computer screen for feedback from trainers.

DENTAL SIMULATORS

Dental simulator is an assimilation of dental technology
and computer, replicating both hard and soft tissues thus
making the clinical diagnosis and treatment much perfect
and easier. Major dental simulators include: [6,15]

Dentsim: The DentSim TM units comprise of a phantom
head, a set of dental instruments, infrared sensors, monitor,
two computers assisting an overhead infrared camera.

Individual Dental Education Assistant (IDEA): The
IDEA offers a stylus, with six degrees of freedom, attached
to a stand and provides 3D image on screen and provides
the trainee with haptic feedback.

Periosim: PerioSim consisting of a haptic device,
stereoscopic display and a computer which allows students
to visualize and detect caries and periodontal diseases in a
haptic environment with use of virtual instruments.

Simodont Dental Trainer: It is a widely used dental
simulator in dental schools. It is a haptic 3D Virtual
simulator and provides with instant feedback.

ADVANTAGES

Dental simulators offer a better learning experience
compared to phantom based study model learning. It can
be used both as a tool for distraction and acclimatization
[16]. Theoretical knowledge is also offered by the
simulators besides the operating skills enabling repeatable
and reversible training which helps to improve the skills of
the students or dentists. It reduces the risk and increases
the safety of the treatment as different procedures and their
possible consequences is revealed beforehand the actual
treatment. In patients, it reduces the pain and anxiety by
distracting the patient’s conscious attention. Their use in
dentistry is not an easy task. The reason can be sought in
complexity of dental instruments in type, shape and speed,
and the diversity of oral tissues which include gingiva,
multilayer teeth and bone [8].

DISADVANTAGES

Lowered resolution and lack of stereo vision of display,
absence of stable finger rest and lack of bimanual
cooperative operation are the major disadvantages with the
use of virtual reality. Majority of the 3D Displays are smart
glasses which may sometimes interfere with the color of
oral tissues and might cause nausea and vertigo as side
effects. Precise dental operations and small intraoral space
requires a stable finger rest, thus lack or absence of finger
rest may cause accidental injury to hard or soft tissues or
surrounding tissues near the operative procedure. So, use
of finger rest is very significant in dental skills training and
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should be provided for optimal dental simulation. Optimal
simulation also requires training by bimanual operation
where the operator handles the odontoscope, stretching the
soft tissues from the operative field, adjusts the light etc
with the left hand for perfect instrumentation by the
instrument held in the right hand [6].

CONCLUSION

Virtual Reality helps to enhance the dental education and
clinical practice process. It augments the traditional
training techniques. This advanced technology provides
dentistry with better hope for treatment and a wide range
of treatment modalities and also enhance patient
compliance and interest towards treatment.
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