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Abstract: Teledermatology is the area of Telemedicine that studies the application of telecommu-
nication and information technology  to dermatology practice  without the presence  of a specialist.
It is a  potential manner to deliver  health planning, research, education, clinical meetings, second
medical opinions and dermatological care to populations who cannot easily travel. The evolution,
cost reduction  and dissemination of  telecommunication and information technology  have enabled
the implementation of low cost and comprehensive teledermatology systems to support clinical
practice all over the world.
Keywords: Remote consultation; Dermatology; Health education; Telemedicine

Resumo: Teledermatologia é a área da telemedicina que estuda a aplicação das tecnologias de
telecomunicação e informática para a prática dermatológica sem necessidade da presença física
do especialista, com potencial de levar planejamento de saúde, pesquisa, educação, discussão
clínica, segunda opinião e assistência dermatológica às populações com dificuldades de desloca -
mento para ações presenciais. A evolução, redução de custos e a difusão das tecnologias de tele -
comunicação e informática têm viabilizado a implantação de sistemas de teledermatologia de
larga abrangência e baixo custo para apoio à prática clínica em todo o mundo.
Palavras-chave: Consulta remota; Dermatologia; Educação em saúde; Telemedicina

Review Article

INTRODUCTION
Teledermatology is the forwarding of dermato-

logical medical information among two or more phys-
ically separated places, using telecommunication and
information  technology and aiming to promote
health and education to patients, paramedics or physi-
cians.1 The desire to extend healthcare coverage, to
train  and give opinions with no need to have patients
physically present is ancient, and the use of education
models through cassette  tapes, video classes, slides or
opinions given based on photographs have been com-
mon in dermatological practice,  favoring the assimi-
lation of educational processes or clinical assessments
mediated by technology.1,2

In the past ten years, the diffusion of telecom-
munication systems, data  networks such as the
Internet, digital inclusion of populations and the
reduction of costs needed to implement and maintain
these systems has promoted an equivalent propaga-
tion of telemedicine in several countries. Some spe-

cialties, such as Radiology, Pathology, Dermatology,
Cardiology and Psychiatry, account for the highest
demands for these programs.3 The easiness to send
clinical data, be they texts, digital photographic
images, audio or small digital videos, has significantly
contributed to this reality.

Dermatology deals with diagnosis of over two
thousand conditions affecting the skin, and con-
tributes to other specialties by identifying cutaneous
manifestations of systemic diseases. 4 Since the derma-
tologist is the most qualified physician to recognize
these conditions, the treatment of dermatosis by non-
specialized physicians may represent delayed diagno-
sis, use of inappropriate treatments, development of
sequela and increased  healthcare costs.5-7

While the number of dermatologists in Brazil
meets the recommendations of the Ministry of
Health,8,9 the distribution of these professionals takes
on an essentially urban characteristic, in private
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offices,10 Therefore, it is an unequal practice, incur-
ring into insufficient coverage, especially for the pop-
ulation that depends on public healthcare systems or
that are located in forests, rural  or geographically iso-
lated areas. This situation illustrates the potential
benefits in employing teledermatology in countries
such as Brazil.11

The effective application of teledermatology
will enable extending specialized dermatological cov-
erage, reducing waiting time between appointments,
previous screening for diseases, promoting and coor-
dinating large-scale collective health  projects, besides
conducting multicenter research protocols.3

Skin diseases are important causes of morbidi-
ty among troops in general.  Moreover, maintenance
characteristics of military operational bases, war exer-
cises in harsh terrains and humanitarian actions
throughout the world made the United States
Department of Defense, one of the pioneer institu-
tions to develop  teledermatology care systems by the
end of the 1980's.2

In Brazil, one of the first telemedicine centers
to carry out teledermatology projects was the
Discipline of Telemedicine from the Faculdade de
Medicina da USP, established in 1997. Nowadays the
discipline has several dermatologists conducting
research and postgraduate activities.  

TECHNICAL ASPECTS OF TELEDERMATOLOGY
1. Teledermatology modalities

One of the first concepts regarding in  teleder-
matology relates to how the system will be used  to
enable sharing information among remote locations..
For this purpose, two types of solution were devel-
oped: store-and-forward and real-time.3,12 These sys-

tems can be differentiated with regards to synchrony,
that is, how transmission and reception are per-
formed. When compared, both methods present
advantages and disadvantages (Chart 1), favoring care
to populations with specific needs. It can be said that
choosing one of the systems should be based on
appropriate analysis of the situation representing the
problem to be faced.

In store and forward systems, also called asyn-
chronous,  users need not to be  connected at the
same time. A practical and very simple example
would be exchange of information about a certain
patient  between two specialists,  which could be
made by e-mail or web form. Such strategic solutions
generally give priority to  less technological require-
ments against a larger scope. In the situation of a con-
sultation with a physician and a patient, to give a
more specific example, it is possible to provide the
necessary and pertinent guidelines for diagnosis,
treatment, follow-up and prevention, among other
aspects.13 E v i d e n t l y, situations demanding
immediate responses, such as surgery or an emer-
gency, set limits to using  this type of telemedicine.

In real time systems, also called synchronous,
videoconference resources can be used to make a
remote consultation, but with one fundamental dif-
ference: the consultation occurs in real time, and the
interaction between the parts is instantaneous.
Through an integrated network, it is possible to pro-
vide long-distance training to dermatologists. The
Sociedade Brasileira de Dermatologia - SBD has
already   employed this modality by  when transmit-
ting events  from one site to other state capitals,
enabling information to flow in an instantaneous and
physically encompassing manner. Despite  financial

Real time Asynchronous

Implementation/maintenance costs Higher Lower
Possible territorial coverage Lower Higher
System complexity Medium Low
Quality of images Good Very good
Flexible timeframe for response No Yes
Bilateral interaction Higher Less
Capacity to adjust images Yes No
Capacity to program actions Immediate Late
Integration with teleducation systems Possible Yes
User satisfaction >90% >80%
Doctor-patient relationship Greater Less
Doctor satisfaction Practical Demanding
Level of certainty in presumptive diagnoses Greater Lower
Education for referring physicians Higher Lower
Productivity 4 cases/h 20 cases/h
Available in Brazil Yes Yes

CHART 1: Main characteristics of teledermatology modalities 
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restrictive reasons to its use in a large scale, it is
important to say that equipment costs are increasing-
ly dropping,  like other electronic systems.

The combined systems allow versatile use,
obviously respecting the resource requirements in
the other extremities. Thus, they can operate either
synchronous, it may be enough to transmit/receive in
a non-instantaneous manner.1

2. Costs involved
Cost is an important variable in implementing

the various teledermatology modalities. In order to
be analyzed, costs should be divided into fixed and
variable. The former do not depend on the number of
users/patients served. They comprise teledermatology
equipment (in a store and forward system it includes
digital camera and accessories, computers, image
editing programs, back-up system and one printer),
equipment maintenance, necessary telecommunica-
tion expenses (from simple dial-up telephone lines to
dedicated ?? solutions by radio waves or satellite com-
munication), training for local photographers and
physicians. It is important to point out that the type
of system has a strong impact value (a real time sys-
tem may require environments, lighting and sound-
ing that demand sophisticated resources, modern
videoconference equipment, in order to have simul-
taneous communication with several locations, etc.).
The variable costs, in turn, include those related to
the operational practice itself, involved in exercising
the medical act, as well as those related to acquiring
the physical space, supplies, travels, among others.

The appropriate analysis of the costs needed to
employ teledermatology strategies will guarantee sus-
tainability and continuity of its exercise. It is even pos-
sible to conduct a previous comparative analysis with
the face-to-face consultation, even to justify the avail-
ability or not of  remote techniques.14

3. Data transmission and scale levels
There are several ways to convey data/informa-

tion. Among the most extensively available are the
conventional copper wire telephone lines (also called
dial-up lines). Through these lines, voice and data can
travel in an asynchronous mode and at low speed
(less than 64000 bits/second) - it is called high-scale
mode for reaching a large  population coverage.
Using a modem and more modern technology called
ADSL (Asymmetric Digital Subscriber Line), it is pos-
sible to synchronously transmit data and voice with
high reception speed (up to 9 million bits/second
reception and 640 thousand bits/second forward).
This modality is well known in Brazil as broadband
and has increasingly grown as data transmission in
the country.

More sophisticated solutions and usually with
limited scale are frequently found, ranging from sys-
tems employing radio waves and to even more
sophisticated alternatives, such as satellite communi-
cation or optical fiber networks. They are high per-
formance modalities, however with higher aggregat-
ed costs, complying with specific needs of companies
that require high data flow, such as banks and  finan-
cial institutions.

Project Sipam (Amazon Protection System), for-
merly Sivam (Amazon Surveillance System), can be
mentioned as an example of a complex telecommu-
nication system, budgeted for approximately 1.4 bil-
lion dollars when acquired  for military purposes. The
system currently exceeds this scale  level and con-
tributes to  social projects in healthcare and educa-
tion.

Como exemplo de um complexo sistema de
telecomunicações pode ser citado o Projeto SIPAM
(Sistema de Proteção da Amazônia), antigo SIVAM
(Sistema de Vigilância da Amazônia), orçado na época
de aquisição em cerca de aproximadamente 1,4 bi-
lhão de dólares, proposto com finalidades militares.
Atualmente o sistema transcende esse nível de abran-
gência, viabilizando, aliás, projetos sociais nas áreas
de saúde e educação.

APPLICATIONS OF TELEDERMATOLOGY
1. Teleassistance

The teleassistance models include teleconsul-
tation, telescreening, interconsultation and second
opinion. These models are most often used in clinical
practice and corroborated by scientific literature data.

The dermatological interconsultation systems
are the most disseminated application of telederma-
tology. In the United States alone, more than 150 der-
matological diagnosis support systems are under
operation, most of them in structures or communities
related to military programs. 2

Chart 2 presents some situations that may
employ teledermatology resources in health promo-
tion. The analysis of teledermatology modality, equip-
ment, staff training and project size require a thor-
ough study of the health problem associated to each
specific population. 

Chart 3 shows studies about dermatological
teleassistance.12,15-33 Seus resultados são de difícil com-
paração, devido ao uso de metodologias e popula-
ções diferentes, porém permitem a situação do usuá-
rio em relação aos comportamentos dos diagnósticos
elaborados a distância, com emprego de tecnologia
de comunicação.

The results are difficult to compare due to
use of different methods and populations; however,
they enable  situating the user regarding the behavior
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of long distance-made diagnosis, using communica-
tion technology.

Most published studies detect a performance
inferior to that of a face-to-face consultation.  There
are several hypotheses for this phenomenon, such as
lack of training of the physician who sends the cases
or who gives his/her opinion, bad quality of the image
or clinical information supplied, intrinsic difficulty of
each case, interference of technology in perception of
three-dimension images, or lack of characteristics per-
ceived by palpation, among others. It is also necessary
to consider that when comparing two different der-
matologists as to diagnostic performance in a face-to-
face consultation,  it usually does not surpass 90% of
agreement; thus, it is not likely to expect that a tele-
diagnosis system between different dermatologists
has a 100% performance.1

The authors generally consider diagnostic per-
formance of teleassistance systems  appropriate for
primary healthcare support, resulting in less referrals
for face-to-face  appointments,  reducing waiting time
for specific treatments (such as melanoma) and
reducing social costs related to  patient travel,  such
as productive working hours. In fact, these facts show
the effectiveness of the system as a dermatological
screening system.

The asynchronous systems are more dissemi-
nated, probably due to its large scale, lesser techno-
logical requirements and more affordable  cost. They
present a performance of approximately 80% as com-
pared to face-to-face consultation; however they tend
to order about 10% more complementary tests than
the real time systems, with a diagnostic performance
of roughly 85%.2

It is worth considering that understanding
the system performance only by diagnostic accuracy
can underestimate the local impact of the program,
since adopting an adequate management surpasses
the need for  real accuracy. Another element is com-
paring diagnostic accuracy to face-to-face presump-
tive diagnosis or  definite histopathological diagnosis,
providing different facts about the system behavior.

Teledermatology has also been applied in
remotely supervising dermatology residents with
diagnostic  accuracy rates of 96% and good  accep-
tance as a learning support, which encourages the
development of  telescreening models.34

Telescreening systems may have an important
impact by increasing  coverage  in prevention pro-
grams, such as skin tumors, and by managing waiting
lists  for treatment of dermatosis with different reso-
lution priorities. In a Brazilian experiment, a tele-
screening system was able to correctly classify over
90% of  neoplasms  as benign or malignant.35

Another application of  telescreening and sec-
ond opinion systems is teledermoscopy, by which an
exclusively visual component of the dermoscopic
analysis can be digitalized, forwarded and evaluated
at  distance, not losing  quality and  with  potential
support to early diagnosis of skin  tumors even for
general practitioners. In  study on effectiveness, the
remote and face-to-face diagnostic  performances
were compared and achieved   91% agreement.36-8

Anther area with an important visual compo-
nent that benefits from telemedicine is der-
matopathology. Activities such as consultancy, second
opinion, remote education and clinical discussion are
favored by the easiness in digitalizing the slide images
directly from the microscope. The agreement
between remote and face-to-face diagnosis ranged
from 60% to 99%, according to the type of lesion
examined.39,40 The high diagnostic  performances led
to successful discussion lists and virtual communities
to discuss clinical cases through the internet.41

2. Telefollow-up (remote follow-up of patient's
progression)

The use of communication technology to trans-
mit medical data about progression of treatment can
be applied to follow up chronic leg ulcers, poly-
chemotherapy in leprosy, treatment with retinoids,

wPrisons
wRural communities or low demographic density areas
wGeographic obstacles 

Islands, mountains, ice mountains/snow storms, 
deserts

wWar or terrorism areas 
wNatural disasters 

Floods, winds, earthquakes, volcanic eruptions, 
environmental accidents or radioactive contaminations

wPoor countries 
wHomecare systems
wNursing homes and psychiatric inpatient units 
wICU, nurseries and emergency departments 
wOil platforms
wFishing communities 
wShanty-towns or deprived communities in the outskirts 
of large cities 
wMass campaigns 

Skin cancer prevention, leprosy, STD, primary health 
e d u c a t i o n

wPrivate offices (second  opinion)
wMilitary exercises 

Aircraft-carriers, forest training, submarines, survival 
training 

wSpatial stations

CHART 2: Situations favorable to the use of
teledermatology 
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Study Modality Nº of  patients Accurate diagnosis

Zelickson BD et al.15 Asynchronous 29 88%
Taylor P et al.12 Asynchronous 194 77%*
Rashid E et al. 16 Asynchronous** 33 81%
Miot HA17 Asynchronous 71 91,5%
Oztas MO et al. 18 Asynchronous 125 77%
Whited JD et al.19 Asynchronous 129 68-85%*
Kvedar JC et al.20 Asynchronous 116 59-76%*
High WA et al.21 Asynchronous 92 81-89%*
Barnard CM et al. 22 Asynchronous 50 77%
Krupinski E et al.23 Asynchronous 308 73-78%

79-87%*
Du Moulin MF et al. 24 Asynchronous 117 63%*
Lim AC et al.25 Asynchronous 53 83-89%*
Lyon CC et al. 26 Asynchronous 100 93%*
Lowitt MH et al.27 Real time 139 80%*
Gilmour E et al. 28 Real time 126 59%*
Loane MA et al. 29 Real time 351 67%*
Oakley AM et al.30 Real time 104 87%
Nordal EJ et al. 31 Real time 121 86%*
Philips C et al.32 Real timel 51 59%
Lesher JL et al. 33 Real time 60 78%*

CHART 3: Desempenho diagnóstico em diferentes estudos sobre teledermatologia assistencial

* Agreement among hypotheses made in face-to-face consultations
** E-mail

post-operative evaluation, among other situations. 
Telefollow-up involves less complex decisions

since diagnoses have already been established, and
there is less variability of events caused by treatments
that may be perceived at  distance. A group of vascu-
lar surgeons recently proposed telefollow-up of
chronic ulcers based on photographs obtained
through last generation mobile phones, and found
high agreement as to   perception of  lesion progres-
sion.42

3. Teleeducation
On of the most promising and versatile appli-

cations of teledermatology is developing teleeduca-
tion projects, training or even tutoring and assess-
ment of medical, paramedical, or lay learning. This is
due to possible integration of text, images (static or
dynamic), virtual reality models or audio in teleedu-
cation programs with didactic structure   and com-
munication strategies aiming at health education.

The scope reached by low-cost systems (such
as the internet), besides flexible access periods and
possible incorporation with teleassistance systems,
enables creating sanitary dermatology projects that
involve primary and secondary prevention of dis-
eases.

Long distance dermatological teleassistance, in
addition to resolving most dermatological cases, can
provide continued education for physicians who send
cases for interconsultation. In two studies, general
practitioners stated  having learned with  63% to 75%
of  cases sent  for  second opinion.28,43

As from 2003, the SBD Regional
Coordination of Sao Paulo has provided  scheduled
refreshment courses  for its members, which is a pilot
model of applying teleeducation in dermatological
medical re-certification. 

Also, the long distance education modules
from SBD, the patient association portals and other
actions that will be further discussed herein are exam-
ples to be followed.

4. Formation of virtual groups 
Virtual communities are formed to gather indi-

viduals involved in discussing the same theme, like in
discussion lists, chats, clinical case discussions, trans-
mission of meetings or conduction of researches.

The SBD has conducted periodic chats under
the coordination of an expert, in which some subjects
proposed are discussed aiming at  continued educa-
tion of the  members. 

Discussion lists, forums and chats can repre-
sent important education tools and enable users to



give a second opinion when appropriate rules are
adopted.44 In Brazil, for example, the Dermlist has
gathered over 800 dermatologists in regular editions,
by e-mail, for more than eight years.45

The telemedicine training of dermatology, urol-
ogy and infection disease  residents from various ser-
vices, who  conduct internship on STD at the Centro
de Saúde Geraldo de Paula Souza,  uses a discussion
list as an educational tool to optimize learning on
STD, management, leadership, digital photography,
communication, bibliographic search, pre- and post-
consultation and laboratory methods. It is also worth
mentioning dermatology communities on the inter-
net (such as in Orkut), in which both physicians and
patients are gathered by specific themes.

Finally, when participating in a virtual commu-
nity, technology collaborates by not personalizing
users, resulting in a more effective interaction among
debaters of different levels, contributing to decrease
shyness and directing the information flow to the par-
ticipant's fundamental questions.

OTHER ELEMENTS INVOLVED IN
TELEDERMATOLOGY PROJECTS
1. User satisfaction

By and large, 82% to 90% of patients that used
teledermatology systems were satisfied and consid-
ered that they had reduced the need to travel for a
face-to-face consultation.  Elderly and shy patients,
however, resisted more against technology-mediated
consultations.19,29

General practitioners and healthcare profes-
sionals involved in the process had a satisfactory
assessment in 80% to 90% of the questions, indicating
as weaknesses their resistance against technology and
criticism regarding dynamics and time of execu-
tion.19,28

The dermatologists that took part in the studies
also positively evaluated the systems (75%), com-
plaining about the quality and framing of forwarded
images, briefness of clinical histories, impossibility of
palpating the lesions and collecting direct samples.3

In sum, the populations with greater difficul-
ties to have in-person consultations presented the
highest satisfaction rates with implementation of tele-
dermatology systems, and the 50% increase in the
number of appointments with dermatological com-
plaints after implementing these systems may be an
indirect evidence of user satisfaction with the service.2

2. Resolution capacity
Several published experimental studies refer to

effectiveness of a teledermatology system by compar-
ing diagnostic performance against face-to-face con-
sultation. This analysis method is subject to criticism

because different skin diseases can demand similar
management, and, even discrepant diagnoses,
patients can benefit from the prescribed plan. This
analysis is also difficult to carry out due discrepant
treatments chosen by different dermatologists, even if
they do agree on diagnosis. 

In 2000, Loane et al. assessed the need of a sec-
ond consultation to confirm diagnosis after  telecon-
sultation  of a randomized group of patients using a
real time system and another using an asynchronous
system. The need for a second appointment was 45%
in the real time group and 69% in the asynchronous
model.46

3. Legal and ethical aspects
The scientific findings advance faster than laws

and regulations on their own employment. Hence,
teledermatology represents an innovation, and tech-
nological novelties should create extensive discus-
sions regarding their ethical, legal, professional and
moral aspects. This is also observed in other situa-
tions, like the Genome Project or human cloning. 

The Conselho Federal de Medicina [Brazilian
General Medical Council] has shown an active atti-
tude on this regard, which is evident in resolution
number 1643/2002 (in accordance with  the Tel Aviv
Declaration  discussing  the responsibilities and ethi-
cal rules in the use of Telemedicine). This resolution
aims to, among other aspects, define the area of
action, establish real limits to its use and safety para-
meters of data forwarding, to safeguard patients
through appropriate use of the data (as images or
not), to anticipate how services will be rendered, to
set medical responsibilities and confidentiality.47,48 In
2004, the council regulated long- distance education
for medical themes through telemedicine.49

In accordance with international agreements,
the local physicians are directly responsible for acts
deriving from dermatological interconsultation, and
the decisions on healthcare policies and costs  are
under responsibility of  local healthcare systems.47

SOME TELEDERMATOLOGY PROJECTS IN
BRAZIL
Telemedicine Pole in the Amazon Region 

The Amazon Protection System - Sipam has a
vast telecommunication network infrastructure
installed in the legal Amazon Region. By using this
installed structure and integrating with the Federal
Government Digital Inclusion Program and actions
together with universities and public healthcare agen-
cies, it would be possible to plan strategies that
include long-distance education, teleassistance, tele-
monitoring and internet access for the Amazon
region.

An Bras Dermatol. 2005;80(5):523-32.
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Thus, in December 2004, a partnership was
made between Universidade Estadual do Amazonas
(Amazon State University), Conselho Federal de
Medicina (General Medical  Council)  and Faculdade
de Medicina da Universidade de São Paulo - FMUSP
(Medical School from the University of São Paulo), to
establish the Tele-medicine Pole in the Amazon
Region,  designed  to seek telemedicine solutions for
that region (long-distance education, teleassistance,
epidemiological surveillance, etc.). Some of the activ-
ities that already took place in that Pole include long-
distance courses with online interaction through
videoconference, transmission of scientific activities
by videostreaming (FMUSP's telemedicine classroom
of the future), availability of Virtual Man CDs and
courses based on the Cybertutor.

Telemedhansen 
Hansen's disease still represents a major health

problem in Brazil and the goal to eradicate the dis-
ease up to year 2000, as proposed by the World
Health Organization, was not met.50

Some fundamental elements for its eradication
include: extensive distribution of multi-drug therapy
to patients, adequate training to identify cases, active
search of contacts,  constant surveillance of endemic
areas and development of strategies to reach cases in
difficult access areas.51 Particularly in these areas, the
use of remote techniques to support healthcare ser-
vices is a very interesting strategy.

It is important to emphasize the crucial role
played by dermatologists in making differential diag-
nosis of leprosy   in each of its main clinical forms.
Dermatologists are  the professionals better trained to
identify early cutaneous manifestations in a  reaction-
al phase   that demand  immediate and accurate man-
agement.

The lack of medical care, especially dermato-
logical care, in several areas of the country represents
a scenario that would benefit from using remote tech-
niques by means of telemedicine resources in order
to extend  coverage. Employing teleassistance and
teleeducation strategies may be very valuable in these
situations.

A network targeted at detecting and diagnosing
Hansen's disease may be composed of healthcare out-
reach agents and professionals, who are in direct con-
tact with a great number of individuals (non medical),
apart from general practitioners and dermatologists.
The training offered to non-specialists, through per-
manent long-distance education modules, enables a
better identification of the initial or even late clinical
manifestations and can provide the necessary assis-
tance to perform complementary tests under careful
medical supervision. All these benefits have an impor-

tant epidemiological value to fight against and try to
eliminate Hansen's disease. It is important to point
out that diagnosis and indication of  a definite treat-
ment are still under responsibility of  physicians, even
if now aided by a larger number of people capable of
referring  the suspicious cases.

Under this point of view, the Department of
Dermatology and the Discipline of Telemedicine from
FMUSP developed a project called Telemedhansen,
which is supported by the Pan-American Health
Organization and by the Brazilian Ministry of Health.
The project has  two main focuses: (1) training of
non-medical professionals and population to recog-
nize Hansen's disease and, (2) creating a telescreen-
ing network based on the  Hansen's disease cyber out-
patient clinic  (virtual outpatient clinic) in the inter-
net,  in which a specialized second opinion will be
available by means of  a specific clinical form and dig-
ital photography.

Telederma
The first experience in dermatological teleas-

sistance in Brazil was Telederma, a project that
involved the Dermatology Service from Hospital de
Clínicas - UFRGS and the Discipline of Telemedicine
of the FMUSP.

The residents photographed 71 patients from
the dermatology outpatient clinic during consultation
and inserted the clinical data in the system's form. In
an adjoining room, the lecturers evaluated patients
through the internet and, later, in face-to-face assess-
ment.  

The diagnosis was correct in 91.5% of remote
clinical evaluations and in 95.8% of face-to-face
assessments. Comparing all presumptive diagnoses
made, there was no statistically significant difference
between the modalities.52

Telederma includes, besides an efficient der-
matological interconsultation system via internet, an
educational support through discussion lists, classes,
diagnostic guidelines, drug interaction support and
an epidemiologic surveillance system.

Anapec (skin cancer)
Another concept developed for health  promo-

tion  is the Anapec (National Permanent Control
Actions). These actions are disseminated  using
telemedicine strategies and  aim to interconnect ref-
erence assistance and research centers to health units
(at several levels), providing on-going assistance sup-
port, which  includes training of the participants
involved and formation of  task-forces (including
paramedics) to train and  make early detections of
diseases.53

The integration of several centers enables
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maintaining a continued  education system, as well as
high quality diagnosis support, creating a nation-wide
education network for case referral  (telescreening)
and  medical second opinions. Anapec proposes the
use of many technological resources, from dial-up
internet to videoconference systems, depending on
the local solution available.

Virtual man in Dermatology
In the context of  using  technology incorpo-

rated to educational tools,  the Virtual Man was put
forwarded; in essence, it represents an educational
tool based on the concepts of learning objects54 and
uses three-dimensional computer graphic tools to
create dynamic video sequences, with specialized sci-
entific information that facilitate  communication and
learning. Several theme-sequences of the Virtual Man
have already been developed (videos using resources
from the virtual man to explain specific topics) in
D e r m a t o l o g y, Au d i o l o g y, Urology, Dentistry,
Orthopedics, Physical medicine, Cardiology,
Pneumonology, etc.  There are several and important
themes for Dermatology, such as normal skin physiol-
o g y, hair cycle, skin hydration, photoprotection,
pathophysiology of acne, pathophysiology of psoria-
sis, transmission and pathophysiological aspects of
Hansen's disease and pathological aspects of  skin
cancer (Figure 1).54

By means of an agreement signed between the
Discipline of Telemedicine at USP and Seed/Ministry
of Education (Special Secretariat for Long-Distance
Education), some programs on relevant health
themes are being developed for elementary and high
school students, which will be broadcasted during
the programs of TV Escola (School TV). These pro-
grams will use the Virtual Man as an educational
resource to explain many aspects of  health.  The
expected scope to reach is approximately 40 thou-
sand schools.

FINAL CONSIDERATIONS
Incorporating the use of technologies (whether

information technology  or not) in  medical routine
has been  constant in the evolution of medicine, and
this practice has led to optimizing clinical processes.

The great visual component associated to der-
matological practice and the advances of telecommu-
nication systems make dermatology an area with huge
potential to apply telemedicine resources. In fact,
dermatological telemedicine already stands out in the
international scenario. 

The reality of the on-going projects in Brazil
should make dermatologists consider this modality of
interconsultation, in addition to possible long- dis-
tance education in order to minimize the problem of
physical distance. q

FIGURE 1: Three-dimensional dynamic model of normal skin
physiology - Virtual Man



An Bras Dermatol. 2005;80(5):523-32.

Teledermatology - Past, present and future 5 3 1

REFERENCES
1. Pibernat MR, Peñas PF, Nebreda LB. La teledermatologia 

hoy. Piel. 2001; 16:225-37.
2. Vidmar DA. The hystory of teledermatology in the

department of defense. Dermatol Clin. 1999; 17:113-24.
3. Eedy DJ, Wootton R. Teledermatology: a review. Br J 

Dermatol. 2001; 144:696-707. 
4. Burns DA, Cox NH. Introduction and Historical 

Bibliography. In: Champion RH, Burton JL, Burns T,
Breathnach SM. Rook's textbook of Dermatology. 7th 
ed. Oxford: Blackwell Science; 2004. p.1-17.

5. Wagner RF Jr, Wagner D, Tomich JM, Wagner KD, Grande 
DJ. Diagnoses of skin diseases: dermatologists vs.
nondermatologists. J Dermatol Surg Oncol. 1985; 11:476-9.

6. Chen SC, Bravata DM, Weil EBS, Olkin I. A comparison of 
dermatologists and primary physicians accuracy in
diagnosing melanoma: a systematic review. Arch 
Dermatol. 2001; 137:1627-34.

7. Federman DG, Concato J, Kirsner RS. Comparison of 
dermatologic diagnoses by primary care practitioners 
and dermatologists. A review of the literature. Arch Fam 
Med. 1999; 8:170-2.

8. Brasil. Ministério da Saúde. Portaria nº 1101, de 12 de 
junho de 2002. Brasília (DF). Ministério da Saúde; 2002.

9. Resneck J Jr. Too few or too many dermatologists? 
Difficulties in assessing optimal workforce size. Arch 
Dermatol. 2001; 137:1295-301.

10. Recenseamento dermatológico do Estado de São Paulo: 
Resultados finais. [sitio na internet]. Sociedade Brasileira 
de Dermatologia - Regional. São Paulo. 2000; [citado
2005 ago 13]. Disponível em: http://www. s b d -
s p . o r g . b r / s o c i o s / j o r n a l / 2 0 0 0 / e d i c a o 1 0 0 / p a g e s / r e c e n s e a
mento.asp.

11.Norton SA, Burdick AE, Phillips CM, Berman B. 
Teledermatology and underserved populations. Arch 
Dermatol. 1997; 133:197-200.

12.Taylor P, Goldsmith P, Murray K, Harris D, Barkley A. 
Evaluating a telemedicine system to assist in the
management of dermatology referrals. Br J Dermatol. 
2001; 144:328-33.

13.Wootton R, Bloomer SE, Corbett R, Eedy DJ, Hicks N, 
Lotery HE, et al. Multicentre randomised control trial 
comparing real time teledermatology with conventional 
outpatient dermatological care: Societal cost-benefit 
analysis. Br J Dermatol. 2000; 6; 320:1252-6.

14.Whited JD, Datta S, Hall RP, Foy ME, Marbrey LE, 
Grambow SC, et al. An economic analysis of a store and 
forward teledermatology consult system. Telemed J E-
Health. 2003; 9:351-60.

15.Zelickson BD, Homan L. Teledermatology in the nursing 
home. Arch. Dermatol. 1997; 133:171-4.

16.Rashid E, Ishtiaq O, Gilani S, Zafar A. Comparison of 
store and forward method of teledermatology with face-
to-face consultation. J Ayub Med Coll Abbottabad. 2003; 
15:34-6.

17.Miot HA. Desenvolvimento e sistematização da intercon-
sulta dermatológica a distância. [tese]. Faculdade de 
Medicina da USP: São Paulo. 2005.

18.Oztas MO, Calikoglu E, Baz K, Birol A, Onder M, 
Calikoglu T, et al. Reliability of Web-based teledermatology
consultations. J Telemed Telecare. 2004; 10:25-8.

19.Whited JD, Hall RP, Foy ME, Marbrey LE, Grambow SC, 
Dudley TK, et al. Patient and clinician satisfaction with a 

store-and-forward teledermatology consult system. 
Telemed J E-Health. 2004; 10:422-31.

20.Kvedar JC, Edwards RA, Menn ER, Mofid M, Gonzalez E, 
Dover J, et al. The substitution of digital images for der-
matologic physical examination. Arch Dermatol. 1997; 
133:161-7.

21.High WA, Houston MS, Calobrisi SD, Drage LA, McEvoy 
MT. Assessment of the accuracy of low-cost store-and-for
ward teledermatology consultation. J Am Acad Dermatol. 
2000;42:776-83.

22.Barnard CM, Goldyne ME. Evaluation of an asynchronous
teleconsultation system for diagnosis of skin cancer and 
other skin diseases. Telemed J E-Health. 2000; 6:379-84.

23.Krupinski EA, Lesueur B, Ellsworth L, Levine N, Hansen 
R, Silvis N, et al. Diagnostic accuracy and image quality 
using a digital camera for teledermatology. Telemed J. 
1999; 5:257-63.

24.Du Moulin MF, Bullens-Goessens YI, Henquet CJ, 
Brunenberg DE, de Bruyn-Geraerds DP. The reliability of 
diagnosis using store-and-forward teledermatology. J 
Telemed Telecare. 2003; 9:249-52.

25.Lim AC, Egerton IB, See A, Shumack SP. Accuracy and 
reliability of store-and-forward teledermatology: preliminary
results from the St George Teledermatology Project. 
Australas J Dermatol. 2001; 42:247-51.

26.Lyon CC, Harrison PV. Digital imaging and teledermatology:
educational and diagnostic applications of a portable 
digital imaging system for the trainee dermatologist. Clin 
Exp Dermatol. 1997;22:163-5.

27.Lowitt MH, Kessler II, Kauffman CL, Hooper FJ, Siegel E, 
Burnett JW. Teledermatology and in-person examinations.
Arch Dermatol. 1998; 134: 471-6.

28.Gilmour E, Campbell SM, Loane MA, Esmail A, Griffiths 
CE, Roland MO, et al. Comparison of teleconsultations 
and face-to-face consultations: preliminary results of a 
United Kingdom multicentre teledermatology study. Br J 
Dermatol. 1998; 139:81-7.

29.Loane MA, Bloomer SE, Corbett R, Eedy DJ, Hicks N, 
Lotery HE, et al. Diagnostic accuracy and clinical
management by real-time teledermatology. Results from 
the Northern Ireland arms of the UK Multicentre 
Teledermatology Trial. J Telemed Telecare. 1998; 4: 95-100.

30.Oakley AM, Astwood DR, Loane M, Duffill MB, 
Rademaker M, Wootton R. Diagnostic accuracy of
teledermatology: results of a preliminary study in New 
Zealand N Z Med J. 1997; 110: 51-3.

31.Nordal EJ, Moseng D, Kvammen B, Lochen ML. A
comparative study of teleconsultations versus face-to-
face consultations. J Telemed Telecare. 2001; 7:257-65.

32.Phillips CM, Burke WA, Allen MH, Stone D, Wilson JL. 
Reliability of telemedicine in evaluating skin tumours. 
Telemed J. 1998; 4: 5-9.

33. Lesher JL Jr, Davis LS, Gourdin FW, English D, Thompson 
WO. Telemedicine evaluation of cutaneous diseases: a 
blinded comparative study. J Am Acad Dermatol. 1998; 
38: 27-31.

34.Scheinfeld N. The use of teledermatology to supervise 
dermatology residents. J Am Acad Dermatol. 2005; 
5 2 : 3 7 8 - 8 0 .

35.Oliveira MR, Festa Neto C, Rivitti EA, Böhm GM, Wen CL. 
Low cost telemedicine tool for early diagnosis in skin 
cancer by paramedical staff in Brazil. Telemed J E-Health. 



An Bras Dermatol. 2005;80(5):523-32.

532 Miot HA, Paixão MP, Wen CL.

2001; 7:132.
36.Piccolo D, Smolle J, Argenziano G, Wolf IH, Braun R,

Cerroni L, et al. Teledermoscopy - results of a multicentre
study on 43 pigmented skin lesions. J Telemed Telecare. 
2000; 6:132-7. 

37.Piccolo D, Smolle J, Wolf IH, Ketty P, Hofmann-Wellenhof 
R, Dell'eva G, et al. Face-to-face diagnosis vs telediagnosis
of pigmented skin tumors. Arch Dermatol. 1999; 
135:1467-71.

38.Castanedo-Cazares JP, Lepe V, Torres-Alvarez B, Moncada 
B. Easy photodermoscopy for teledermatology. 
Dermatol Online J. 2003; 9:18.

39.Berman B, Elgart GW, Burdick AE. Dermatopathology via 
a still-image telemedicine system: diagnostic concor
dance with direct microscopy. Telemed J. 1997;3:27-32.

40.Piccolo D, Soyer HP, Burgdorf W, Talamini R, Peris K, 
Bugatti L, et al. Concordance between telepathologic 
diagnosis and conventional histopathologic diagnosis: a 
multiobserver store-and-forward study on 20 skin
specimens. Arch Dermatol. 2002;138:53-8.

41.Lesión quística cutánea em nalga. Uninet - Foro de
diagnóstico por imagem [sitio da internet][citado ago 
2005 9]. Disponível  em: http://pat.uninet.edu/zope/pat/ 
casos/C185/index.html

42.Braum RP, Vecchietti JL, Thomas L, Prins C, French LE, 
Gewirtzman AJ, et al. Telemedical wound care using a 
new generation of mobile telephones. A feasibility study.
Arch Dermatol. 2005; 141:254-8.

43.van der Akker TW, Reker CHM, Knol A, Post J, Wilbrink J, 
Veen JPW. Teledermatology as a tool for communication 
between general practitioners and dermatologists. J 
Telemed Telecare. 2001; 7:193-8.

44.Chao LW, Silveira PSP, Azevedo RS, Böhm GM. Internet 
discussion lists as an educational tool. J Telemed 
Telecare. 2000; 6:304-5.

45.Dermlist. Dermlist - Fórum de dermatologia [sitio de 
internet]; 2005. [citado 2005 ago 9]. Disponível em: 
h t t p : / / w w w. d e r m l i s t . m e d . b r / D E R M L I S T _ 1 2  
Agosto_2005.html

46.Loane MA, Bloomer SE, Corbett R, Eedy DJ, Hicks N, 
Lotery HE, et al. A randomized controlled trial to assess 
the clinical effectiveness of both realtime and store-and-
forward teledermatology compared with conventional 

care. J Telemed Telecare. 2000; 6 Suppl 1:S1-3.
47.Declaração de Tel Aviv sobre responsabilidades e normas

éticas na utilização da telemedicina. [sitio da internet] 
Estação Digital Médica; 2004.[citado 2005 ago 9] 
Disponível em: http://www.estacaodigitalmedica.com.br/ 
t e l e m e d i c i n a /declaracao_telaviv.htm. 

48.RESOLUÇÃO CFM nº 1.643/2002. [sitio da internet] 
Conselho Federal de Medicina - CFM; 2002. Disponível 
em: http://www.portalmedico.org.br/resolucoes/cfm/ 
2002/1643_2002.htm.

49.RESOLUÇÃO CFM nº 1.718/2004. [sitio da internet] 
Conselho Federal de Medicina - CFM; 2002. Disponível 
em: http://www. p o r t a l m e d i c o . o r g . b r / r e s o l u c o e s / c f m /
2004/1718_2004.htm. 

50.Araújo MG. Hanseníase no Brasil. Rev Soc Bras Med 
Trop. 2003; 36:373-82.

51.Britton WJ, Lockwood DNJ. Leprosy. Lancet. 2004; 
393:1209-19.

52.Chao LW, Cestari TF, Bakos L, Oliveira MR, Miot HA, 
Zampese M, et al. Evaluation of an Internet-based
teledermatology system. J Telemed Telecare. 2003; 9 
Suppl 1:S9-12.

53.Chao LW, Enokihara MY, Silveira PSP, Gomes SR, Böhm 
GM. Telemedicine model for training non-medical

persons in the early recognition of melanoma. J Telemed 
Telecare. 2003; 9:S1:4-7. 

54.Chao LW. Modelo de ambulatório virtual (cyberambu-
latório) e tutor eletrônico (cybertutor) para aplicação na
interconsulta médica, e educação a distância mediada 
por tecnologia. [tese]. Faculdade de Medicina da USP:
São Paulo. 2003.

MAILING ADDRESS:
Hélio Amante Miot
Departamento de Dermatologia da FMB-UNESP
Campus Rubião Jr.
18618-000 - Botucatu - SP
Tel./Fax: (14) 3882-4922
E-mail: heliomiot@uol.com.br


