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A B S T R A C T

The literature on teledentistry and telemedicine was reviewed in the PubMed (302) and Embase (131) bases, using 
following keywords and their combinations: “iPad”, “tablet”, “cell phone”, “smartphone”, “mouth hygiene”, “oral 
hygiene”, “dental hygiene”, “mouth care”, “mouth washing”, “mouth rinsing”, “tooth hygiene”, “oral health”, “mobile 
applications”, “app”, “mobile app”, “teledentistry”, “telemedicine”. Non-English written articles and those published 
before 1995 were excluded from the review. 
Forms of  remote contact in conditions of  social isolation may prove to be among the most effective methods 
supporting medical care for patients. 
Telemedicine is a multidimensional concept, signifying the provision of medical services (healthcare) and medi
cal education as well as conducting scientific research, using telecommunication and IT tools. The COVID-19 
pandemic has presented unprecedented challenges at every level of public life, including that of ensuring the safe-
ty of medical care. Dentists, in their daily practice, are among the most vulnerable professional groups. During 
the pandemic period, in addition to many restrictions regarding the provision of health services, teleconsultation 
prior to admission of the patient to the dental surgery is recommended. In a condition of social isolation, archived 
or real-time as well as radiographic images of clinical status would greatly facilitate the correct diagnosis and 
monitoring of the treatment process. Additionally, these images enable training of medical staff, implementation 
of pre- and post-graduate curricula, and conducting scientific research.   
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INTRODUCTION

The COVID-19 pandemic poses exceptional challeng-
es at every level of social life, including that of ensuring 
the safety of medical care. Dentists, in their daily practice, 
constitute one of the most vulnerable professional groups 
due to close contact with patients, particularly with their 

respiratory tracts. Saliva and fine particles from the respi-
ratory system suspended in air are spread through the use 
of high-speed turbines in the form of an aerosol through-
out the treatment room [1]. 

During a  period of  pandemic, apart from many re-
strictions concerning the provision of health services, tele-
consultation prior to admitting the  patient to the  clinic, 
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assuming such a  visit is necessary, is recommended (so 
called “medical triage”). A list of disease entities, in which 
direct intervention by a dentist is absolutely indicated has 
also been assessed [2]. During a telephone conversation, 
it is possible to gather information, determine the  risk 
of infection, and decide whether immediate intervention 
is required, treatment should be postponed, or appropri-
ate self-care should be recommended to the patient with 
the  implementation of  pharmacotherapy via e-prescrip-
tion. In a state of social isolation, an image of clinical con-
dition, either real-time or archived as well as radiographic 
images would greatly facilitate the assessment of correct di-
agnosis and monitoring of the treatment process. The time 
of  pandemic, with forced social isolation, has become 
an impetus for the development of telemedicine, including 
teledentistry. It is noteworthy that during the initial period 
of the pandemic, almost all dental practices were closed. 

MATERIAL AND METHODS 

The literature on teledentistry and telemedicine was 
reviewed in the PubMed (302) and Embase (131) bases, 
using the  following keywords and their combinations: 
“iPad”, “tablet”, “cell phone”, “smartphone”, “mouth hy-
giene”, “oral hygiene”, “dental hygiene”, “mouth care”, 
“mouth washing”, “mouth rinsing”, “tooth hygiene”, 
“oral health”, “mobile applications”, “app”, “mobile app”, 
“teledentistry”, “telemedicine”. Non-English written ar-
ticles and those published before 1995 were excluded 
from the review. 

TELEDENTISTRY 

Telemedicine is a  multidimensional concept sig-
nifying the  provision of  medical services (healthcare) 
and medical education as well as conducting scientific 
research, using telecommunication and IT tools. Spe-
cifically, telemedicine represents the capacity to operate 
remotely, thus reducing distance, saving time, and facil-
itating contact between medical personnel and patients. 
Therefore, it is used especially in cases where patients’ 
access to medical facilities (or vice versa, i.e. medical  
facilities’ access to patients) is difficult or impossible. 
Such situations include catastrophes, wars, natural di-
sasters, transport difficulties, long-time travelling, great 
distances, heavy demand for medical services, disabil-
ities, a sudden need for a consultation, etc. [3]. The use 
of  new technologies enables the  transmission of  static 
and dynamic images, e.g., transmission of  the  high-
est quality imaging tests (magnetic resonance imaging, 
computed tomography, ultrasound, radiological images), 
measurement and monitoring of vital functions (e.g., car-
diovascular telemonitoring), clinical examinations, and 
intra-operative images, all of which are used in the pro-
cess of telediagnosis and treatment, in education, and in 
scientific research. 

It has been shown that the main current use of tele-
medicine are consultations with doctors via video calls, 
transmission of  medical images, and measurements 
and monitoring of  vital signs [4, 5]. Telemedicine, one 
of the elements of a wider concept of digital health [6], 
was used for the first time by the armed forces of the Unit-
ed States of America in the 1960s. Transmission of med-
ical data, necessary consultations, and co-ordination 
of medical care activities was made possible by a satellite 
network, connecting military bases located on different 
continents with medical centers. The  next important 
step in the development of telemedicine was the remote 
healthcare and health monitoring of  NASA astronauts 
during space missions [6-15]. Teledentistry (TD), like-
wise telemedicine, was used for the first time by the Unit-
ed States army [6-15], and is slowly being propagated 
among dentists on a smaller scale [7, 16]. Given the mo-
bility of the devices being used, teledentistry can be prac-
ticed using electronic devices, including applications for 
mobile phones, tablets, smartwatches, and telemedicine 
monitoring bands so-called “smart bands” as well as sta-
tionary technologies. However, using image recording 
and playback times as a  criterion, teledentistry may be 
either asynchronous (i.e., involving transmission of  ar-
chived images of the patient’s oral cavity) or synchronous 
(real-time, with online image transmission) [6]. 

Practical applications of teledentistry systems involve 
telediagnosis (consultations with specialists in partic-
ular), health monitoring (digital health coaching), and 
treatment and prevention of  diseases of  the  oral cavity 
in both asynchronous and synchronous modes. Over 
a  broader range, these applications include screening 
tests, patients’ health education, both pre- and postgrad-
uate medical education (e-learning lectures, webinars, 
remote examinations using ICT tools, virtual confer-
ences, rapid training depending on situational needs), 
and management and co-ordination of the work of medi
cal facilities. 

Although it can complement and support health-
care systems in stable social conditions, the significance 
of teledentistry clearly intensifies in situations of desta-
bilization of social systems, such as epidemics, pandem-
ics, or natural disasters [6-8]. 

Research in recent years indicates many possibilities 
for the use of teledentistry in clinical practice. To con-
duct an online visit, all we need is a computer or a mo-
bile phone with a camera, appropriate software, and In-
ternet access. It is also advisable to develop an algorithm 
for the  collection and transmission of  data. Real-time 
teledental consultations must be conducted by means 
of fully interactive, secure, and bi-directional visual tele-
communications systems. The results of these consulta-
tions must be documented by an entry in the patient’s 
medical records. It should be emphasized that the trans-
mission of sensitive data is a subject to many restrictions 
related to legal authorization of  procedures as well as, 
like in our country, a lack of public funding. 
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Significant variations can be observed in the  de-
velopment of  teledentistry in clinical practice between 
countries. One example of  significant advancement 
is the  United States, where the  first public oral health 
platform, TeleDent was launched in 2016. Through use 
of this portal, dentists have at their disposal a technol-
ogy providing the most secure method of transmitting 
information and, among others, live video conferencing 
and the capacity to send and archive X-rays [17]. 

At the beginning of April 2020, teleconsultation ser-
vices were launched on another oral health platform, 
SmileMate, which in tandem with a  special ScanBox 
enables consultations with patients. The  innovativeness 
of  this method lies in the use of a smartphone accesso-
ry, which takes pictures of patient’s mouth in appropriate 
projections [18]. In clinical practice, TD systems can be 
useful in the  treatment of  patients with diseases within 
the  range of  most dental specialties, including diseases 
of  the  oral mucosa [10, 19, 20] and periodontium [10, 
14, 20], malocclusion [19, 20], temporomandibular joint 
disorders, and oral pain [19]. These systems allow for ap-
propriate and early initiation of  treatment, contributing 
to a reduction of complications and treatments’ costs [6]. 

According to the  literature, the  benefits for patients 
and treatment centers are higher than the costs incurred, 
which include expenses related to the training of admin-
istrative staff (among others, a care coordinator in charge 
of establishing a plan of treatment in actual conditions fol-
lowing telemedical consultation), medical staff, hardware 
and software acquisition, and elimination of barriers re-
lated to easy access of patients to telemedicine canters [6]. 

Teledentistry has also been used in screening studies 
and monitoring of  oral hygiene and caries in children 
[5, 7, 16, 20]. These studies have expanded the  access 
to dental care and enabled the  identification of groups 
at increased risk of developing oral platelet-related dis-
eases, so-called “diseases of  civilization”, such as caries 
and periodontal diseases as well as implementation 
of the appropriate prophylaxis. The economic aspect and 
health promotion [6] are not without significance in this 
situation. In this type of research, attention should also 
be paid to time-saving due to elimination of the need to 
travel to a testing site [8]. 

However, some authors criticize the  use of  TD as 
a strategy for expanding access to health services, indi-
cating that the widespread use of TD would be of little 
benefit compared to conventional screening and preven-
tive programs achieved by dental hygienists [5]. 

In Latin American countries, such as Brazil, Colom-
bia, and Uruguay, remote medicine has found systemic 
applications. Implemented information and communi-
cations technology (ICT) projects create a part of social 
dental services, which aim at improving education and 
co-operation between domestic and foreign facilities 
[21]. In Brazil, TD is also used to exchange information 
between universities and practicing primary care den-
tists, thereby enhancing the value of  innovative activi-

ties undertaken by scientists and improving the quality 
of dental care [4, 20, 23]. 

In developed countries, which have been using TD 
technology for a  longer time, responses to tele-educa-
tion indicate 80% acceptance of this method of educa-
tion among students and professors, in spite of the po-
tential for the occurrence of certain technical problems 
during transmission of data [24, 25]. 

In countries, which have used ICT in education to 
a lesser extent, the pandemic with its need for social iso-
lation have forced a  transition to e-learning platforms 
in order to maintain the continuity of education. Many 
systems have been utilized to enable real-time teaching, 
lectures, and even exams, including Pegasus, MS Teams, 
MS Forms, Zoom, etc. Evaluation of this process is still 
in progress and will certainly be the  subject of  many 
scientific publications in the near future. It is necessary 
to strongly consider the constantly increasing intensity 
of the use of distance learning in the future. 

It is also worth emphasizing the  potential of  ex-
changing experiences and view sharing during digital 
health seminars, conferences, and congresses. Certain 
limitations of  teledentistry should also be noted. In 
the case of patient’s clinical evaluation, the possibility for 
physical testing and odor assessment is reduced, while 
evaluation of non-verbal communication is significantly 
limited. It may be more difficult, for example, to examine 
the depth of gingival pockets, the sensitivity to touch, or 
degree of  looseness of hard tissue defects, patency and 
fistula activity, lymph node examination, soreness, and 
degree of hardness and displacement relative to the sub-
strate of lesions in the oral mucosa. 

One factor that may significantly limit the develop-
ment of telemedicine and teledentistry networks involves 
the law of the country in question [26]. Another factor 
is a  lack of sufficient ICT infrastructure, preventing all 
technological requirements for the provision of relevant 
services and assurance of  the  security of patients’ data 
transmission [19, 26, 27]. 

Another important factor that may limit the  rate 
of development of teledentistry is the human factor. 

Dentists with many years of experience who are un-
familiar with new information technologies may expe-
rience difficulty in assimilation and usage. It has been 
shown that a  significant number of  specialists feel un-
certain that their IT skills and knowledge are at a suffi-
cient level [28]. 

CONCLUSIONS 

Teledentistry reduces costs and restrictions in obtain-
ing access to dental care. It appears as a promising tool 
enabling easy access to consultations with specialists, es-
pecially among patients from dispersion and excluded 
groups, which can thereby experience improvement in 
their quality of  life. Teledentistry has a  great potential 
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for the reduction of costs allocated to dental procedures 
within the healthcare system. This type of remote con-
tact in conditions of social isolation may prove to be one 
of  the most effective methods to support medical care 
for patients. Moreover, it may facilitate training of med-
ical staff, implementation of pre- and post-graduate cur-
ricula, and conducting scientific research. 

Finally, it should be emphasized that teledentistry 
is a  modern, multi-dimensional field of  dentistry, cre-
ated as a result of dynamic development of technology. 
It should become an important component of pre- and 
post-graduate medical education, as it can play a crucial 
role in the response to future global and national crises. 
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