ISSN: 2581-5989

PubMed - National Library of Medicine - ID: 101738774

International Journal of Dental Science and Innovative Research (1JDSIR)
IIDSIR : Dental Publication Service

Available Online at: www.ijdsir.com
Volume — 7, Issue — 1, February — 2024, Page No.:116-120

Virtual Reality in Dentistry: Current Trends

'Dr. Vaishnavi Peddi, BDS, MS-HI, Kamineni Institute of Dental Sciences, Narketpally, DePaul University, Chicago

’Dr. Harshitha Akkinepally, MDS, Department of Oral Medicine and Radiology Kamineni Institute of Dental Sciences,
Narketpally

3Dr.Rachana Kola, Postgraduate -Third year, Department of Oral Medicine and Radiology, Panineeya Institute of Dental
Sciences and Research Centre, Hyderabad

“Dr. Avinash Vallabhaneni, BDS, Kamineni Institute of Dental Sciences, Narketpally

°Dr. Shazia Sameera, Postgraduate-Third year, Department of Oral Medicine and Radiology, Panineeya Institute of Dental
Sciences and Research Centre, Hyderabad

®Dr. Anugu Anjali, BDS, Kamineni Institute of Dental Sciences, Narketpally

Corresponding Author: Dr. Harshitha Akkinepally, MDS, Department of Oral Medicine and Radiology Kamineni
Institute of Dental Sciences, Narketpally.

Citation of this Article: Dr. Vaishnavi Peddi, Dr. Harshitha Akkinepally, Dr. Rachana Kola, Dr. Avinash Vallabhaneni,
Dr. Shazia Sameera, Dr. Anugu Anjali, “Virtual Reality in Dentistry: Current Trends”, IJDSIR- February — 2024, VVolume
—7,Issue -1, P. No. 116 — 120.

Copyright: © 2024, Dr. Harshitha Akkinepally, et al. This is an open access journal and article distributed under the
terms of the creative common’s attribution non-commercial License. Which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given, and the new creations are licensed under the identical
terms.

Type of Publication: Original Research Article

Conflicts of Interest: Nil

Abstract

In recent times, dentistry has witnessed remarkable

healthcare as either emotion or problem-focused

solutions. Emotion-focused interventions aim to divert

technological advancements that have revolutionized the
various subspecialties within the field. To further
enhance and improve dental education and clinical
practice, innovations have been introduced, including
augmented reality (AR) and virtual reality (VR). These
technologies have been researched and implemented to
enhance dentistry. In computing and technology, the
term 'virtual' refers to something that appears to exist
without physical presence in the real world. Some

authors have described virtual reality applications in

the user's attention from underlying stressors or
perceived pain during dental treatment. This review
seeks to delve into the vast potential of virtual reality in
dentistry.
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Introduction

The first stereoscope was invented in the 1830s, which
marked the beginning of the concept of Virtual reality

(VR). This device used a set of mirrors to project an
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image, creating a sensation of depth and immersion for
the user.™!

VR can be described as “a computer-generated, three-
dimensional world in which the user interacts with
virtual objects” or characters @ and Augmented reality
(AR) as “the addition of computer-generated output,
such as images or sound, to a person's view or
experience of his or her physical surroundings using any
of various electronic devices”.

The introduction of VVR-like haptic features dates back to
1929 when the US Air Force incorporated it into their
flight simulator for pilot training. This technology was
designed to emulate air turbulence and plane
movements, providing trainees with a more realistic
experience.Mlvan  Sutherland is  credited  with
introducing virtual reality through the creation of the
first head-mounted display during the early 1960s.!
Publicly available virtual reality (VR) systems have
gained tremendous popularity, especially as video
games. Since 2012, various VR systems, including
Oculus, Project Morpheus, and HTC VIVE, have been
introduced and commercially released to the public,
incorporating headsets. These systems have sparked a
new wave of interest in VR and augmented reality (AR),
extending beyond the gaming sphere and into areas such
as social networking, skills training, and education.
Today, VR is utilised in many spheres, including
training pilots, military simulations, and education.
Virtual reality (VR) and augmented reality (AR) systems
are usually head-mounted devices that come with OLED
screens, with or without haptic controllers. These
systems allow users to interact with virtual models and
application features.

The use of VR in dentistry is still in its early stages, but
the technology has already shown great promise. From

virtual reality simulations of dental procedures to VR-
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based pain management techniques, the possibilities are
vast. This review covers the current state of VR in
dentistry, including its potential benefits and limitations,
and provides insights into the future direction of this
exciting field.

Dental Anxiety and distraction

Dental anxiety is a widespread issue faced by patients of
all ages, from young children to the elderly. Distraction
techniques have been employed in dentistry for years,
operating under the principle that pain perception has a
significant psychological component. By directing less
attention towards noxious stimuli, patients can perceive
less pain. A multisensory experience like virtual reality
can provide optimal distraction. While VR can detect
movement of the head and hands, it is not suitable
during dental procedures. Thus, an exposure-based
approach may be more appropriate.

Many experts support exposure therapy (ET) as the
primary treatment for specific phobias “.ET aims to
reduce the impact of feared stimuli by gradually
exposing the individual to them. As anxiety decreases
and avoidance becomes less necessary, a process of
habituation occurs . Recently, virtual reality exposure
therapy (VRET) has emerged, allowing for exposure
therapy to be conducted in a virtual environment.
Studies suggest that VRET can elicit the same
physiological and psychological responses as real-life
exposure 71 This is likely due to the immersive and
realistic nature of virtual reality, which creates a strong
sense of presence for the user.

Education

Dental schools currently employ simulators featuring
realistic manikins and dental models in simulated

operatories to enhance students' hand-eye coordination

and dexterity. However, conveying the tactile sensation ‘[:

through verbal descriptions remains a challenge. TO =y
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address this, new technologies incorporating haptic and
virtual lab environments are being developed to improve
motor skills and student efficiency while reducing
faculty time. The use of virtual reality devices in dental
education holds great promise for engaging students and
enhancing their knowledge. These simulators also enable
self-learning and assessment by storing and replaying
students' work. The flexibility of VR laboratories allows
for self-teaching outside of formal training hours,
resulting in increased training time and reduced overall
costs.

There are different types of software available that can
be of great help to dental students, such as Periosim. [
This software offers 3D and VR graphics, as well as
tactile sensations, which allow students to use a range of
animated dental instruments to visualize, detect, and
evaluate caries or periodontal diseases in a haptic
environment without the need to prepare the surfaces of
teeth. Through the internet, students can access this
device, and instructors can upload various dental
procedures that can be saved and replayed by the
students at any time. Voxel-Man is another such
simulator for surgical training and is a 3D, virtual
training device for surgical procedures.™

Real surgical images and virtual surgical plans can be
utilized by this technology to guide a treatment plan,
such as a mandibular angle split osteotomy. When
compared to the traditional two-dimensional
navigational method, augmented reality has shown
increased accuracy and applicability in the guided
placement of dental implants.!”

Limitations

High purchase and potential maintenance costs and a
lack of standards for software is a limiting factor.***®
There are technological challenges such as lack of visual

alignment with the operative field, the inability of AR to
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account for patient movements correctly and “ghosting”,
a double image which may occur with certain types of
3D vision techniques.™**®The discomfort of using VR
headsets for extended periods and motion sickness
experienced by some users is not to be forgotten.™”!

The visual fatigue caused by a stereoscopic view in

(18 pediatric and

children and adults is concerning
geriatric patients in dental care settings could be
negatively affected by frequent and repeated exposures
to AR/VR environments 1%,
Conclusion
In the field of dentistry, the use of augmented reality and
virtual reality has proven to be quite advantageous.
These advanced technologies allow dentists to show
their patients the expected outcomes of procedures even
before they undergo them. Moreover, AR and VR have
the potential to revolutionize dental education,
particularly in the current pandemic situation, by
enhancing the learning experience for students during
their pre-clinical education and training. Another
exciting application of AR and VR in dentistry is to help
patients overcome dental phobia. By using virtual reality
simulators, students and dentists can reduce materials
wastage as they no longer need to practice on artificial
teeth and models. However, to ensure that this
technology is utilized to its fullest potential with
minimal drawbacks, further research and trials are
necessary.
References
1. Virtual Reality Society. History of Virtual Reality—
Virtual Reality Society. Accessed July, 2020.
2. Bryson S. Virtual reality in scientific visualization.
Commun ACM. 1996;39(5):62-71.
3. Sutherland IE. A head- mounted three dimensional

display. Proceedings of the December 9- 11, 1968,

118

Page



Dr. Harshitha Akkinepally, et al. International Journal of Dental Science and Innovative Research (1IJDSIR)

10.

11.

12.

Fall Joint Computer Conference, Part | on— AFIPS
‘68 (Fall, Part I). Vol 1968. ACM Press; 1968:764.

Bohnlein J, Altegoer L, Kriskin N, Roesmann K,
Redlich R, Dannlowski U, Leehr
influencing the success of exposure therapy for

E. Factors

specifiic phobia: a systematic review. Neurosci
Biobehav Rev. 2020;108:796-820.

Benito K, Walther M. Therapeutic process during
exposure: habituation model. J Obsess Compuls
Relat Disorders. 2015;6:147-57.

Rizzo A, Schultheis M, Kerns K, Mateer C. Analysis
of assets for vir tual reality applications in
neuropsychology. Rehabil.
2004;14:207-39.

Powers M, Emmelkamp P. Virtual reality exposure

Neuropsychol

therapy for anxiety disorders: a meta-analysis. J
Anxiety Disord. 2008;22:561-9.

Luciano, C.J., 2006. Haptics-Based Virtual Reality
Periodontal Training Simulator [Master’s thesis].
University of Illinois.

Roy E, Bakr MM, George R. The need for virtual
reality
review. Saudi Dent J. 2017;29(2):41-47.

Jiang, W.; Ma, L.; Zhang, B.; Fan, Y.; Qu, X,
Zhang, X.; Liao, H. Evaluation of the 3D augmented

simulators in dental education: A

reality—guided intraoperative positioning of dental
implants in edentulous mandibular models. Int. J.
Oral Maxillofac. Implant. 2018, 33, 1219-1228.
Pulijala Y, Ma M, Pears M, Peebles D, Ayoub A.
Effectiveness of immersive virtual reality in surgical
training— a randomized control trial. J Oral
Maxillofac Surg. 2018;76:1065-1072.

Suebnukarn S, Rhienmora P, Haddawy P. The use of
cone- beam computed tomography and virtual reality
simulation for pre- surgical practice in endodontic

microsurgery. Int Endod J. 2012;45:627-632.

©2024 1JDSIR, All Rights Reserved

13.

14.

15.

16.

17.

18.

19.

20.

Dwisaptarini AP, Suebnukarn S, Rhienmora P,
Haddawy P, Koontongkaew S. Effectiveness of the
multilayered caries model and visuo- tactile virtual
reality simulator for minimally invasive caries re
moval: a randomized controlled trial. Oper Dent.
2018;43:E110-E118.

Kikuchi H, Ikeda M, Araki K. Evaluation of a virtual
reality simu lation system for porcelain fused to
metal crown preparation at Tokyo medical and
dental university. J Dent Educ. 2013;77:782-792.
Rhienmora P, Haddawy P, Suebnukarn S, Shrestha
P, Dailey MN. Recognizing clinical styles in a
Health
Technology and Informatics. Vol 216. Stud Health
Technol Inform; 2015:163-167.

de Boer IR, Wesselink PR, Vervoorn JM. Student
performance and appreciation using 3D vs. 2D

dental surgery simulator. Studies in

vision in a virtual learning environ ment. Eur J Dent
Educ. 2016;20:142-147.

Zafar S, Zachar JJ. Evaluation of HoloHuman
augmented reality ap plication as a novel educational
tool in dentistry. Eur J Dent Educ. 2020;24:259-265.
Lambooij, M.; Fortuin, M.;
W. Visual
Fatigue of Stereoscopic Displays: A Review. J.
Imaging Sci. Technol. 2009, 53, 30201-30211.

Ran, L.; Zhao, N.; Fan, L.; Zhou, P.; Zhang, C.; Yu,
C. Application of virtual

Heynderickx, I.;

Ijsselsteijn, Discomfort and Visual

reality on non-drug

behavioral management of short-term dental
procedure in children. Trials 2021, 22, 562.

Felemban, O.M.; Alshamrani, R.M.; Aljeddawi,
D.H.; S.M. Effect of virtual

distraction on pain and anxiety during infiltration

Bagher, reality

anesthesia in pediatric patients: A randomized
clinical trial. BMC Oral Health 2021, 21, 321.

119

Page



Dr. Harshitha Akkinepally, et al. International Journal of Dental Science and Innovative Research (1IJDSIR)

21.

22.

23.

Igbal, A. The Factors Responsible for Endodontic
Treatment Failure in the Permanent Dentitions of the
Patients Reported to the College of Dentistry, the
University of Aljouf, Kingdom of Saudi Arabia. J.
Clin. Diagn. Res. 2016, 10, ZC146-2C148

Vieira, A.R.; Silva, M.B.; Souza, K.K.A.; Filho,
A.V.A.; Rosenblatt, A.; Modesto, A. A Pragmatic
Study Shows Failure of Dental Composite Fillings Is
Genetically Determined: A Contribution to the
Discussion on Dental Amalgams. Front. Med. 2017,
6, 4. [CrossRef] [PubMed]

Wang,D.; Shi, Y.; Liu, S.; Zhang, Y.; Xiao, J. Haptic
Simulation of Organ Deformation and Hybrid
Contacts in Dental Operations. IEEE Trans. Haptics
2014, 7, 48-60

©2024 1JDSIR, All Rights Reserved

120

Page



