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Teledentistry is a type of telemedicine and telehealth that aims to make all major 
specialties of the discipline easier through a remote approach to prevention and 
treatment of oral and dental issues. This new method enables distant access to 
individuals instead of direct, face-to-face, doctor-patient contact and has been made 
possible thanks to developments in information technology. Teledentistry was 
described in 1997 as “… the practice of using video-conferencing technologies to 
diagnose and provide advice about treatment over a distance”, and today it 
represents a modern way to practice dentistry by integrating digital imaging, 
electronics, health records, and telecommunications technology via an internet 
connection. This approach facilitates patients’ access to care in remote settings and 
also enables specialists at distant locations to arrive at a correct diagnosis as well as 
to propose proper therapy or refer patients, where warranted. The current brief 
report aims to describe the present and future of this modern approach in dentistry 
and its advantages in patient management from prevention to diagnosis to 
treatment. 
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INTRODUCTION 
Teledentistry (TD) is a telemedicine and 
telehealth subunit that aims to make easier, 
through a remote approach, both prevention 
and treatment in the main dental specialties. 
This new way to manage dentistry is now 
possible thanks to the utilization of computer 
science instead of direct, face-to-face doctor–
patient interaction [1]. 
The first project of TD, conducted in 1994 in 
Georgia by the US Army, consisted in the 
management of an intra-oral camera 
connected to a modem, able to transmit color 
images of a patient's mouth to a distance of 
120 miles [2]. Cook in 1997 described TD as “… 
the practice of using video-conferencing 
technologies to diagnose and provide advice 
about treatment over a distance” [3]. 
TD today represents a modern way to manage 

dentistry by integrating digital imaging, 
electronics, health records, and tele-
communications technology via an Internet 
connection, allowing patients access to care in 
remote settings and also enabling the distant 
specialist to establish a correct diagnosis as 
well as to propose the proper therapy, and 
where warranted to refer patients difficult to 
see [4]. 
The COVID 19 pandemic has dramatically and 
radically changed every medical clinical 
practice, due to the need to limit, or where 
possible to eliminate, physician–patient 
contact and also to reduce hospitalization. 
This has pushed all researchers to discover 
novel modalities to manage medical care [5]. 
Moreover, there are several situations beyond 
the pandemic, where it is similarly 
convenient to manage a distance 
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consultation. Oncologic, geriatric, and special 
needs patients who sometimes face 
difficulties in coming to clinics may represent 
examples of these situations [6-8]. TD may 
also be considered a great opportunity for 
people living in rural areas, or for those facing 
difficulties in reaching a dental specialist 
because of the distance between their homes 
and the clinics [9,10]. 
While it is possible today to “remotely” 
address many types of dental clinical cases, for 
other different treatments also it is possible to 
hypothesize in the future the opportunity for 
total at-distance management. 
TD may be performed in three different ways [11]:  
1) Synchronous, when the interaction happens 
in real time, 
2) Asynchronous, when the approach is “store 
and forward”, and 
3) Mobile health care services, when mobile 
technology is employed.  
Teleconsultation, the most common form of 
TD, may be achieved via applications for 
instant messaging by the use of apps such as 
Telegram, WhatsApp, SMS, Instagram, and 
Messenger, or by video calling apps such 
Skype, Google Meet, WeChat, and Facetime. 
Its advantages consist of reducing non-urgent 
patient referrals, [12] as well as mitigating the 
burden on busy health care facilities [13]. One 
of the first indications for TD is in the field of 
Oral Medicine, where it is possible, with the 
use of very cheap smartphones or intraoral 
cameras today, to send images to the 
specialist, enabling them to make a tentative 
diagnosis and decide about the need for a 
biopsy. As demonstrated by several works, 
potentially malignant oral disorders’ 
screening performed by photo-phone-
messaging may be considered an efficient way 
and a low-cost approach in economically 
disadvantaged environments. [14]. 
 
CURRENT DATA ON TELEDENTISTRY 
Several studies have described patients’ 
positive virtual consultation experiences 
during COVID‐19. Unfortunately, today we are 
still missing patient experiences based on 
universally accepted surveys, regarding 
virtual consultations in dentistry, particularly 

in oral medicine [15,16]. 
Vinayagamoorthy and co-authors, in a study 
on 131 individuals with potentially malignant 
oral disorders, showed a significant concert 
between the diagnosis by clinical examination 
and that by smartphone image [17]. 
Sunny and colleagues examined efficacy and 
utility, from the clinic point of view, of a tele-
cytology system combined with an artificial 
model in the early diagnosis of potentially 
malignant and malignant oral lesions. The 
tele-cytology platform (CellScope) showed an 
accuracy of 85% which compares favorably 
with that of conventional cytology, thus 
confirming its reliability for the remote 
screening of potentially malignant and 
malignant lesions [18]. 
It will be also possible to do research on 
particular salivary biomarkers, using 
smartphone-based mobile digital PCR devices 
which easily permit to transform tablets and 
smartphones into a chemical laboratory [19]. 
TD may have significant accuracy for the early 
screening of caries in children, as described by 
the study of AlShaya and colleagues who 
studied mobile TD diagnosis without using 
radiographs in children with dental decay; the 
results showed a greater sensitivity of the TD 
approach in dental caries diagnosis [20]. 
The University of Rochester's Eastman 
Institute for Oral Health (EIOH) carried out a 
large number of projects exploring the 
reliability of synchronous and asynchronous 
TD in oral disease screening and diagnosis. 
The first pilot project was performed in 2004, 
to estimate the suitability of asynchronous TD 
in preschool children’s dental caries 
screening. All the subjects first underwent a 
face-to-face check and then a TD imaging 
evaluation by an assistant. Two weeks after, 
the images collected through TD examination 
were examined by the first operator for 
determining the presence of decay. The 
quality of the TD diagnosis was established by 
comparing the face-to face examination 
results to the images obtained by the camera, 
and 100% sensitivity and 81% specificity 
were reported, without any difference 
between asynchronous TD observation and 
the face-to face evaluation performed by the 
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dentist. This study represented the clinical 
demonstration of the possibility of TD being a 
substitute for the in-person visual/tactile 
check by a dentist or dental hygienist [21]. 
A recent research at Newcastle Dental Hospital's 
Paediatric Dentistry New Patient Service has 
shown that TD may be employed in many steps 
of pediatric dentistry, including initial triage, 
remote assessment, reinforcement of 
prevention, implementing initial management, 
and building rapport, with maximum safety and 
minimal inconvenience for both child and 
parents [22]. Several other works show that TD 
consultation inserted into the standard day 
hospital protocol provided to patients with 
eating disorders is convenient, more so for 
particular pathologies’ screening and for dental 
erosion prevention [23]. 
 
DISCUSSION 
In conservative dentistry, remineralization 
treatment today gets the opportunity to be 
non-invasive, and it is being used more and 
more as a “minimal intervention treatment” 
for the management of early enamel decay: a 
solution of 38% Silver Diamine Fluoride (SDF) 
seems to offer an incisive treatment for decay 
arrest. [24]. Thus, it is possible to hypothesize 
that the treatment of small carious lesions may 
be performed “at-home” by SDF application 
supervised by a remote follow-up. 
The term “teleorthodontics”, coined by 
Squires, indicates a low-cost way to manage 
orthodontic treatment; it may help to reduce 
expenses, such as transferring for direct 
consultation with the specialist, and it also 
represents a great help for general dentists in 
screening and appropriately referring 
potential candidates for future orthodontic 
treatment [25]. Teleorthodontics makes 
possible the “at home” monitoring of teeth 
movement and treatment sequence by 
imaging technology performed with a 
smartphone device. Particularly in case of 
aligner treatment, it enables the patient to 
autonomously progress through aligner trays; 
this may reduce the number of “in office” visits 
and so help orthodontists to supervise 
treatment with patients even at home [26]. 

Salazar-Fernandez and colleagues performed 

a non-randomized multicenter work to study 
the clinical efficacy of a “store-and-forward TD 
system” (SFTMS) in the treatment of patients 
with temporo-mandibular joint disorders 
(TMJD). The authors analyzed the behavior of 
SFTMS comparing it to traditional 
examination in patients with TMJD: they found 
similar reliability for both consultation 
systems, while achieving a significant 
reduction of waiting-times through SFTMS. 
Their conclusion underlined the most relevant 
advantages of the SFTMS, consisting in the 
reduction of lost working time for patients as 
well as the low cost, which is particularly 
interesting for patients living far from the care 
center [27]. The TMJD remote diagnosis may 
have more interesting results when coupled 
with the “at home photobiomodulation” 
which allows patients to carry out treatment 
by themselves through the use of the smart 
laser devices which have appeared recently 
in the market [28]. 
The main limitations which make it difficult to 
popularize TD in routine dental practice are 
the same as described for Telemedicine; these 
include a lack of consumer awareness, often 
associated with patient education level and 
age, efficiency and cost of the required 
equipment, lack of clarity regarding 
reimbursement, and confidentiality and 
security of the data [29].  
Moreover, physicians have described some 
constraints regarding infrastructure, such as 
poor access to the Internet, hardware shortage, 
and TD’s organizational incompatibility with 
healthcare systems, insufficient financial 
support, difficulties in securing cooperation 
from remote centers, inadequate guidelines, and 
the costs involved in the installation [30]. 
Resistance to new technologies, poor informa-
tion literacy, and insufficient training among 
operators are further barriers encountered by 
the dentists [31]. 
The main barriers to change within a 
healthcare setting include increased 
workload, inadequate staff commitment and 
their attitude towards the intervention, and 
lack of support and training [32]. 
A great help to overcoming these barriers may 
consist in a user friendly, time-efficient, and 
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uncomplicated clinical mailbox: the use of 
email templates containing the hyperlinks to 
each digital information leaflet allows 
clinicians to “personalize” each patient’s email 
in an efficient manner by deleting the not-
pertinent information [33]. Many software 
applications have been suggested, some of 
them requiring the use of complex devices for 
communication and others requiring the use 
of only a smartphone, and yet others 
combining a smartphone plus a tool able to 
correctly capture the images sent to the 
clinician. Very interesting among these is 
DentalMonitoring®, a scan box employed in a 
considerable number of private clinics, which 
makes possible remote patient control by the 
utilization of a smartphone and a device for 
correctly uploading the pictures; moreover, this 
software can send to the clinician useful 
information about the case [11].  
 
FUTURE PERSPECTIVES AND CONCLUSIONS 
A work published in 2020 described the first 
intervention remotely performed in Italy 
using a robot connected to a 5G network [34]: 
it consisted of a transoral laser microsurgery 
procedure on a cadaver. The corpse was 
located 15 km away from the anatomy 
laboratory, where the surgeon removed a 
polyp artificially grafted onto the body’s vocal 
cords, and two-way data transmission linking 
both ends of the system (the robot surgeon 
and the human surgeon) was provided by an 
experimental 5G network [35]. 
A recent paper reported the results of 12 
spinal telesurgeries performed in China via a 
5G network: by 12 different operations, the 
surgeons implanted 62 pedicle screws, 
without any intraoperative complications. 
This further proves the promising nature of 
applying 5G technology to telesurgery [36]. 
Thus, it is reasonable to think that TD has to 
date, expressed only a small part of its true 
potential, and that in the near future most of 
the dental treatments will be able to be 
performed remotely. Unfortunately, while a 
great number of works has established the 
effectiveness of TD regarding oral malignancies 
[37], orofacial pain [38] and MRONJ diagnosis 
[39], management of patients with temporo-

mandibular disorders [40] and oral surgery 
follow-up [41,42], there is a full lack of reports 
describing dental interventions performed 
remotely. Contrary to general surgery, no 
devices for this kind of practice have been 
developed and a great effort will be necessary 
for realizing technologic instruments as well 
as to create a new mindset among the 
practitioners. The next generation of dentists 
will in fact have new tools in the form of 
information networks and simulations that 
allow remote transference of skills. An ability 
to think through and work with these 
technologies at all education levels will 
determine the continued growth and direction 
of digital healthcare [43].  
Patient acceptance of TD is one very important 
factor which may influence its success; in fact, 
lack of face-to-face communication may 
increase patients’ apprehension about proper 
and adequate communication of their 
problems to the dentist. Even if these 
challenges will take time to overcome, 
acceptability by patients of telemedicine in 
general, and TD in particular, is likely to 
increase day-by-day; in fact, a great number of 
surveys show that TD is gradually gaining 
acceptance among patients as well as 
healthcare providers [44,45]. As such, TD may 
be considered the future of oral health and great 
open-mindedness will be required in doctors, 
patients, and dental companies to catch this 
important opportunity to be able to fully change 
the way oral treatments are performed. 
 
CONFLICT OF INTEREST STATEMENT 

Authors declare they have no conflicts of 
interest. 
 

REFERENCES 
1.  Khan SA, Omar H. Teledentistry in practice: 
literature review. Telemed J E Health. 2013 
Jul;19(7):565-7.  
2.  Vandre RH, Kudryk VL, Fay CR, Edwards JC, 
Jones TK. US Army Teledentistry. I.E.E.E. Proceedings 
of the National Forum: Military Telemedicine On-Line 
Today: Research, Practice, and Opportunities, I.E.E.E. 
Computer Society Press, Los Alamitos, CA. 1995;53-6. 
3.  Cook J, Edwards J, Mullings C, Stephens C. 
Dentists’ opinions of an online orthodontic advice 
service. J Telemed Telecare. 2001;7(6):334-7.  



 
Fornaini C. and Rocca JP.  

Volume 19| Article 25| Aug 2022                                                                                                                                           5 / 6 

4.  Fatehi  F , Armfield  NR,  Dimitrijevic M, 
Gray  LC. Clinical applications of videoconferencing: a 
scoping review of the literature for the period 2002-
2012. J Telemed Telecare. 2014 Oct;20(7):377-83.  
5.  Fornaini C, Merigo E, Huffer KW, Arany P. At-
Home Photobiomodulation Treatments for Supportive 
Cancer Care During the COVID-19 Pandemic. 
Photobiomodul Photomed Laser Surg. 2021 
Feb;39(2):81-2.  
6.  da Silva HEC, Santos GNM, Leite AF, Mesquita 
CRM, de Souza Figueiredo PT, Dos Reis PED, Stefani 
CM, de Melo NS. The role of teledentistry in oral cancer 
patients during the COVID-19 pandemic: an integrative 
literature review. Support Care Cancer. 2021 
Dec;29(12):7209-23.  
7.  Ghezzi EM, Niessen LC, Jones JA. Innovations 
in Geriatric Oral Health Care. Dent Clin North Am. 2021 
Apr;65(2):393-407.  
8.   Spivack E. Teledentistry: remote observation 
of patients with special needs. Gen Dent. 2020 May-
Jun;68(3):66-70.  
9.  Surdu S, Langelier M. Teledentistry: 
Increasing utilisation of oral-health services for 
children in rural areas. J Telemed Telecare. 2020 Oct; 
18:1357633X20965425.  
10.   Narmatha M, Bharathan K, Saranya K. 
Teledentistry: Is It the Future of Rural Dental Practice? 
A Cross-sectional Study. J Pharm Bioallied Sci. 2020 
Aug;12(Suppl 1):S304-S307.  
11.  Minervini G, Russo D, Herford AS, et al. 
Teledentistry in the Management of Patients with 
Dental and Temporomandibular Disorders. Biomed 
Res Int. 2022 Apr 9;2022:7091153. 
12.  Mariño R., Ghanim A. Teledentistry: a 
systematic review of the literature. J Telemed 
Telecare. 2013 Jun;19(4):179-83.  
13.  Bavaresco CS, Hauser L, Haddad AE, H. E. 
Impact of teleconsultations on the conduct of oral 
health teams in the Telehealth Brazil Networks 
Programme. Braz Oral Res. 2020 Feb 27;34:e011.  
14.  Bradley M, Black P, Noble S, Thompson R, 
Lamey PJ. Application of teledentistry in oral medicine 
in a community dental service, N. Ireland. Br Dent J. 
2010 Oct 23;209(8):399-404.  
15.  Murthy, Vignesh et al. “Patient experience of 
virtual consultations in Oral Medicine during the 
COVID-19 pandemic.” Oral diseases, 
10.1111/odi.14006. 14 Aug. 2021. 
16.  Rahman N, Nathwani S, Kandiah T. 
Teledentistry from a patient perspective during the 
coronavirus pandemic. Br Dent J. 2020 Aug 14;1-4.  
17.  Vinayagamoorthy K, Acharya S, Kumar M, 
Pentapati KC, Acharya S. Efficacy of a remote screening 
model for oral potentially malignant disorders using a 
free messaging application: A diagnostic test for 

accuracy study. Aust J Rural Health. 2019 
Apr;27(2):170-76.  
18.  Sunny S, Baby A, James BL, et al. A smart tele-
cytology point-of-care platform for oral cancer 
screening. PLoS One. 2019 Nov 15;14(11):e0224885.  
19.  Tong Gou, Jiumei Hu, Wenshuai Wu, Xiong 
Ding, Shufang Zhou, Weibo Fang, Ying Mu. 
Smartphone-based mobile digital PCR device for DNA 
quantitative analysis with high accuracy. Biosens 
Bioelectron. 2018 Nov 30;120:144-52.  
20.  AlShaya MS, Assery MK, Pani SC. Reliability of 
mobile phone teledentistry in dental diagnosis and 
treatment planning in mixed dentition. J Telemed 
Telecare. Jan-Feb 2020;26(1-2):45-52.  
21.  Kopycka-Kedzierawski D. T., Billings R. J. M. 
K., McConnochie K. Dental screening of preschool 
children using teledentistry: a feasibility study. Pediatr 
Dent. May-Jun 2007;29(3):209-13.  
22.  Wallace CK, Schofield CE, Burbridge LAL, 
O'Donnell KL. Role of teledentistry in paediatric 
dentistry. Br Dent J. 2021 Jun 25:1–6.  
23.  Giraudeau N, Camman P, Pourreyron L, 
Inquimbert C, Lefebvre P. The contribution of 
teledentistry in detecting tooth erosion in patients with 
eating disorders. Digit Health. 2021 May 
22;7:20552076211019250.  
24.  Crystal YO, Niederman R. Evidence-Based 
Dentistry Update on Silver Diamine Fluoride. Dent Clin 
North Am. 2019 Jan;63(1):45-68.  
25.  Squires T, Michelogiannakis D, Rossouw PE, 
Javed F. An evidence-based review of the scope and 
potential ethical concerns of teleorthodontics. J Dent 
Educ. 2021 Jan;85(1):92-100.  
26.  Maspero C, Abate A, Cavagnetto D, El Morsi M, 
Fama A, Farronato M. Available Technologies, 
Applications and Benefits of Teleorthodontics. A 
Literature Review and Possible Applications during 
the COVID-19 Pandemic. J Clin Med. 2020 Jun 
17;9(6):1891.  
27.  Salazar-Fernandez CI, Herce J, Garcia-Palma 
A, Delgado J, Jose Felix Martín TS. Telemedicine as an 
effective tool for the management of 
temporomandibular joint disorders. J Oral Maxillofac 
Surg. 2012 Feb;70(2):295-301.  
28.  Fornaini C, Pelosi A, Queirolo V, Vescovi P, 
Merigo E. The "at-home LLLT" in temporo-mandibular 
disorders pain control: a pilot study. Laser Ther. 2015 
Mar 31;24(1):47-52.  
29.  Kichloo A, Albosta M, Dettloff K, Wani F, El-
Amir Z, Singh J, et al. Telemedicine, the current  
COVID-19 pandemic and the future: a narrative review 
and perspectives moving forward in the USA. Fam Med 
Community Health. 2020 Aug;8(3):e000530.  
30.  Smith A.C, Thomas E, Snoswell C.L, Haydon H, 
Mehrotra A, Clemensen J, et al. Telehealth for global 

https://pubmed.ncbi.nlm.nih.gov/?term=Fatehi+F&cauthor_id=25399998
https://pubmed.ncbi.nlm.nih.gov/25399998/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Armfield+NR&cauthor_id=25399998
https://pubmed.ncbi.nlm.nih.gov/?term=Dimitrijevic+M&cauthor_id=25399998
https://pubmed.ncbi.nlm.nih.gov/?term=Gray+LC&cauthor_id=25399998


 

Future Perspectives in Teledentistry  
 

Volume 19 | Article 25| Aug 2022                                                                                                                                          6 / 6 

emergencies: implications for coronavirus disease 
2019 (COVID-19). J Telemed Telecare. 2020 
Jun;26(5):309-13.  
31.  Estai M, Kruger E, Tennant M, Bunt S, 
Kanagasingam Y. Challenges in the uptake of 
telemedicine in dentistry. Rural Remote Health. Oct-
Dec 2016;16(4):3915.  
32.  Geerligs, L., Rankin, N.M., Shepherd, H.L. et al. 
Hospital-based interventions: a systematic review of 
staff-reported barriers and facilitators to 
implementation processes. Implement Sci. 2018 Feb 
23;13(1):36.  
33.  Crummey A, Graham A, Besi E. Virtual 
consultations for oral surgery patients. BMC Oral 
Health. 2022 Mar 21;22(1):83.  
34.  Acemoglu A, Peretti G, Trimarchi M, Hysenbelli 
J, Krieglstein J, Geraldes A, Deshpande N, Ceysens P, 
Caldwell D.G, Delsanto M, et al. Operating from a 
Distance: Robotic Vocal Cord 5G Telesurgery on a 
Cadaver. Ann Intern Med. 2020 Dec 1;173(11):940-41.  
35.  Bailo P, Gibelli F, Blandino A, et al. 
Telemedicine Applications in the Era of COVID-19: 
Telesurgery Issues. Int J Environ Res Public Health. 
2021 Dec 29;19(1):323.  
36.  Tian W, Fan M, Zeng C, Liu Y, He D, Zhang Q. 
Telerobotic spinal surgery based on 5G network: The 
first 12 cases. Neurospine. 2020 Mar; 17(1): 114–20. 
37.  Vigarios E, Warnakulasuriya S, Piau A, 
Giraudeau N, Maret D. Early detection of oral 
malignancies may involve the development of tele-
expertise in dentistry. Oral Oncol. 2022 
Jul;130:105904.  
38.  Bavarian R, Pharr CA, Handa S, Shaefer J, Keith 
DA. The utility of telemedicine in orofacial pain: 

Guidelines for examination and a retrospective review 
at a hospital-based practice. J Oral Rehabil. 2022 May 2.  
39.  Firincioglulari M, Orhan K. Teledentistry as a 
Supportive Tool for Dentists in Diagnosing MRONJ in 
Northern Cyprus. Biomed Res Int. 2021 Dec 
29;2021:5657152.  
40.  Minervini G, Russo D, Herford AS, Gorassini F, 
Meto A, D'Amico C, Cervino G, Cicciù M, Fiorillo L. 
Teledentistry in the Management of Patients with 
Dental and Temporomandibular Disorders. Biomed 
Res Int. 2022 Apr 9;2022:7091153.  
41.  Heimes D, Luhrenberg P, Langguth N, Kaya S, 
Obst C, Kämmerer PW. Can Teledentistry Replace 
Conventional Clinical Follow-Up Care for Minor Dental 
Surgery? A Prospective Randomized Clinical Trial. Int J 
Environ Res Public Health. 2022 Mar 15;19(6):3444.  
42.  Krishna M, Sybil D, Shrivastava PK, 
Premchandani S, Kumar H, Kumar P. An Innovative 
App (ExoDont) for Postoperative Care of Patients After 
Tooth Extraction: Prototype Development and Testing 
Study. JMIR Perioper Med. 2021 Jul-Dec; 4(2): e31852. 
43.  Patel E, Mascarenhas A, Ahmed S, et al. 
Evaluating the ability of students to learn and utilize a 
novel telepresence platform, Proximie. J Robot Surg. 
2021 Nov 6;1-7. 
44.  Petcu R, Kimble C, Ologeanu-Taddei R, 
Bourdon I, Giraudeau N. Assessing patient’s perception 
of oral teleconsultation. Int J Technol Assess Health 
Care. 2017 Jan;33(2):147-54.  
45.  Estai M, Kanagasingam Y, Xiao D, Vignarajan J, 
Bunt S, Kruger E. End-user acceptance of a cloud-based 
teledentistry system and Android phone app for 
remote screening for oral diseases. J Telemed Telecare. 
2017 Jan;23(1):44-52. 

 
 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136105/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8760618/

