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Abstract 
      Teledentistry is an application that delivers dental care, consultations, treatment plans, and 
follow-up through electronic transmission from distant locations that can be done in real-time or 
offline. This article presents a systematic review of the use of teledentistry to overcome diagnosis 
difficulties in the field of oral medicine. 
      Electronic databases were searched to find appropriate articles written in English that were 
published from March 2009 to March 2019. Literature searches were conducted from relevant 
databases, such as PubMed/Medline, SpringerLink, ProQuest, and Science Direct. The strategies 
consisted of subject and keywords searches. 
      Among the 100 potential articles observed, only 7 articles met the inclusion criteria. These 
articles demonstrated the ability of using teledentistry in the field of oral medicine in remote areas. 
Most of the studies used smartphone teledentistry applications to perform consultations and clinical 
examinations, diagnose oral lesions, and make oral medicine referrals. 
      This systematic review acknowledged scientific literature in the use of teledentistry as a method 
to enhance diagnosis in the field of oral medicine. Further study is needed to elaborate on 
teledentistry usage in oral medicine. 
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 Introduction 
 
 Oral cancer is a type of head and neck 
cancer that is the 6th most common type of 
cancer in the world.1 A study by Ghantous et al. 
stated that, in 2012, there were 369,200 new 
cases of oral cancer in the world. Two-thirds of 
all oral cancer cases were found in developing 
countries, with the highest incidence in South 
Asia and South East Asia.2 Oral cancer patients 
often search for medical assistance when the 
disease had already reached an advanced stage, 
which eventually results in the high morbidity and 
mortality rate seen in these patients. However, 
when oral cancer is detected at an early stage or 
still in the form of a potentially malignant oral 
disease, a better prognosis is possible. In the last 
10 years, few studies have been published about 

oral cancer in Indonesia. In 2018, an Indonesian 
national health research study stated that only 
0.1% of lesions were suspected as being oral 
cancer.3 

There are several reasons for the delay of 
oral cancer detection in its early stage. Among 
those are people’s lack of knowledge about oral 
soft tissue lesions that should be examined by a 
dentist4 or the lack of dentists’ awareness of oral 
mucosal lesions.5 Dentists are the first line of 
medical staff who are supposed to be capable of 
detecting potentially malignant oral disease in its 
early stage. However, some studies have shown 
that dentists may find it difficult to do so. A study 
in Italy by Colella et al. found that dentists lacked  
knowledge about and  awareness of oral cancer 
problems,  and were less practiced in detecting  
them.6 Kujan et al. studied the differences among 
general dentists and dental specialists in England 
and found a gap in the general dentists’ 
awareness of oral cancer risk factors and the 
application of prevention procedures.7 Zadik et 
al. found that dental specialists were less able to 
evaluate the presence of oral cancer in 
comparison to oral medicine specialists, when 
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interpreting pictures of oral mucosal lesions.8 To 
date, there are no studies on Indonesian dentists’ 
capability to detect oral mucosal lesions, 
especially oral premalignant lesions, and the 
associated  influencing factors. As an 
archipelago, Indonesia has 31 dental schools 
with 35,854 dentists, of which 89% are general 
practitioners and 4% are oral medicine 
specialists. The low number of Indonesian oral 
medicine specialists and the geographical 
condition of this archipelago country might 
contribute to the delayed detection of oral cancer 
in dental patients. These conditions are obstacles 
to implementing a dental safety net for 
populations in remote areas that are difficult for 
dental health services personnel to reach.9  

The difficulties in accessing dental health 
services, especially dental specialists, are not 
just experienced in a developing country, such as 
Indonesia. Some developed countries that have 
vast remote areas, such as Australia, Ireland, 
and Canada,  also experience the same 
problems.10–12 In these developed countries, an 
improvement of information technology in 
dentistry, an application known as teledentistry, 
is used to overcome these problems.13 

Teledentistry is an application that 
provides dental care, consultations, treatment 
plans, and follow-up in real-time or offline through 
electronic transmission from a distant location.14 
This application is used to establish diagnostic 
accuracy and to make referrals for health 
professionals in remote areas or those located 
far from a health specialist. Teledentistry can be 
a very useful, effective, and efficient tool in 
developed countries with vast, remote areas. 

In the past few years, there have only 
been studies on using teledentistry to detect 
dental caries; few studies have reported on the 
use of teledentistry in oral medicine. 

This article aims to present a systematic 
review of the literature on the use of teledentistry 
in the field of oral medicine in order to overcome 
diagnosis difficulties, especially in detecting oral 
lesions and potentially malignant oral disorders. 
   

Materials and methods 
 

Search Strategy 
In this study, teledentistry in oral medicine 

is defined as the use of communication and 
information technologies to provide clinical 
services in the field of oral medicine from a 

distance. Electronic databases were searched to 
find relevant articles, written in English, and 
published from March 2009 to March 2019. 
Literature searches were conducted using 
PubMed/Medline, SpringerLink, ProQuest, and 
Science Direct. The strategy included subject 
and keyword searches. The search query 
included teledentistry, oral medicine, oral lesion, 
oral disease, and diagnosis. 

Selection Criteria 
Studies were included if they addressed 

the use of information technology in the oral 
medicine field, such as smart phones and 
applications, digital photography, e-mail, and 
applications designed especially for teledentistry. 
Studies were excluded if they only investigated 
the management of oral hard tissue. Studies 
were also excluded if they provided insufficient 
information, only included the abstract, or were 
systematic reviews or case reports. 
Based on the identified criteria, possible 
appropriate articles were determined first by 
examining the title and abstracts from the 
database searches. Complete articles were then 
retrieved and assessed for relevance. When the 
articles did not meet the inclusion criteria, they 
were excluded. The inclusion and exclusion 
criteria consistent with this review’s purpose are 
outlined in Table 1.  
 

 
Table 1. Inclusion and exclusion criteria. 
 

Data Extraction and Outcome Measure 
The articles were reviewed and a data 

extraction form was used to include details 
pertaining to the study quality, such as study 
design, country or location of the study, number 
of subjects, and the study result. 
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Results 
 

Initially, 103 records were identified, 
which resulted in 100 articles after duplicates 
were removed. Of these, 93 articles were 
excluded since they did not correspond to the 
aim of this systematic review. As shown in Figure 
1, only 7 of the 100 eligible studies were retained 
and included in this study.15–21 Since only 7 
studies on the use of teledentistry in the field of 
oral medicine were published from 2010 to 2019, 
its use in the oral medicine field is both recent 
and infrequent Table 2.  

Location  
Of the 7 studies analyzed, 3 were 

performed in developed countries: Italy, 
Australia, and Ireland. Four studies were 
performed in developing countries. Among the 
developed countries, three countries, Brazil, 
Australia, and India, have a vast area that 
encompasses more than 3 million square 
kilometers. Only Ireland can only be considered 
to be an archipelago country. These studies 
showed the ability of using teledentistry to reach 
remote areas. 

 

 
Figure 1. Selection process of the studies. 
 

Technology Used in Teledentistry  
The studies in this literature review mostly 

investigated using the teledentistry application on 
a smartphone. Two studies used the WhatsApp® 
application, which showed the facilitation of faster 
communication provided by teledentistry,15 with 
substantial agreement in comparison to clinical 
examination.17 Two studies used a smartphone 
camera to take pictures of oral lesions to be sent 
or temporarily stored before being examined by 

specialists in a distant location or at a different 
time.19,21 One study used e-mail to send oral 
lesion pictures to a distant consultant, which 
achieved 80% sensitivity.18 The study in Australia 
used an application especially designed for 
teledentistry, which was using a smartphone and 
cloud-based store-and-forward technology.19  

The Use of Teledentistry in Oral 
Medicine 

Most of the studies used teledentistry in 
oral medicine for diagnostic purposes or for 
screening oral lesions and potentially malignant 
oral diseases. However, one study also used 
teledentistry to deliver continuing oral medicine 
education to improve dental professionals’ 
knowledge about oral cancer detection.16 All the 
studies involved dental or medical professionals 
applying teledentistry, but one study also 
involved patients;15 that study found that 
WhatsApp and similar applications can facilitate 
daily interactions between patients and dentists.  
 

 
Table 2.  Details of the included set of articles in 
the systematic review. 
 

Discussion 
 

The findings of this systematic review 
show that teledentistry is a new approach that 
can overcome the difficulty in the field of oral 
medicine felt by dental health professionals. 
Despite the differences or variations used in each 
study, all used the advancement in 
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telecommunication services and technology to 
alleviate the difficulty of experienced by health 
services personnel, especially in oral medicine, in 
rural or remote areas. Variations in the uses of 
smartphones, e-mails, and special applications 
designed for teledentistry can be attributed to the 
ability and provided resources of each study.  

WhatsApp is a common smartphone 
application that can be used by health 
professionals and patients to enhance 
communication on a daily basis; it is also useful 
in terms of teledentistry.15,17 Smartphones with a 
digital camera are useful for taking photos, 
sending them for distant consultation, or storing 
them before the specialist can access and review 
them. The use of mobile phones or smartphones 
with applications, such as WhatsApp, seems to 
enhance the ability of dental practitioners to use 
teledentistry in their daily practice.  

The reviewed studies showed that the use 
of teledentistry may enhance the accuracy for 
screening  potentially malignant oral 
disorders.17,21 Teledentistry can also be used to 
promote continuing dental education in oral 
medicine, which has been shown to improve 
health professionals’ ability to detect oral 
cancer.16 Teledentistry is offered to solve the 
problem of uneven dentist distribution throughout 
vast areas of a country to enhance the early 
diagnosis of oral cancer premalignant oral 
lesions. The low ability of general practitioner 
dentists to diagnose oral lesions causes a delay 
in identifying them or referring patients for care; 
this is especially true for malignant oral lesions, 
resulting in high morbidity and mortality in 
patients. A study to determine the types of 
difficulties faced by general practitioner dentists 
could help design the appropriate model of 
teledentistry to be applied. A systematic review 
by da Costa Flores et al. assessed the efficacy of 
teledentistry to improve care related to diagnosis 
and management of oral lesions, but it also 
admitted the need for further study regarding this 
matter.22 

Despite all the advantages of 
teledentistry, existing concerns and challenges 
should be carefully considered.23 Revisiting 
regulations, developing guidelines, and reaching 
consensus among countries should be 
encouraged to overcome any disadvantages that 
might occur in mobile health. Technical issues, 
the lack of funding, consent issues, and cognitive 
impairment of personnel involved in teledentistry 

are other challenges that might be barriers to 
implementing teledentistry.24 Integration of 
teledentistry in primary oral health care has the 
potential to address the dental needs and 
access-to-care of rural communities.10  

More research is needed to provide 
evidence of the benefits of teledentistry, 
especially in Indonesia, which is one of the 
largest archipelagos where oral health is still a 
burden.25,26 Exploration of dentists’ perceptions, 
willingness, preparedness, and concerns, and 
the development of an appropriate model of 
teledentistry are focus areas of studies that need 
to be conducted as a basis of teledentistry 
implementation in Indonesia.  
 

Conclusions 
 

This systematic review identified scientific 
literature on the use of teledentistry in the field of 
oral medicine. Most of the reviewed studies used 
teledentistry for consultations, clinical 
examinations, diagnosing oral lesions, and 
making oral medicine referrals. 
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