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ABSTRACT
Objectives. To assess the concepts of teledermatology (TD), a subspecialty of dermatology and one of the most
common applications of telemedicine.
Material and methods. This systematic review, totaling 32 works, is aimed to evaluate the advantages and limitations of teledermatology, which can be delivered in two ways: real-time (synchronous), using videoconference
technology, and store-and-forward (SAF) methods (aynchronous), using digital images via internet, a cheaper and
more convenient modality for the health care provider.
Results. So far, teledermatology has been implemented in dermoscopy, dermatopathology and chronic wound
care. However, other chronic skin disease, such as psoriasis, dermatitis, acne, rosacea and skin cancers can be
evaluated and monitored using store-and-forward methods.
Conclusions. In order to develop a teledermatology platform, Romanian dermatology requires specific protocols
and equipment for taking and sending photographs. A dermatologist would then review the data using store-andforward method and respond with a diagnosis and therapeutic algorithm.
Keywords: teledermatology, store-and-forward, chronic leg ulcers, psoriasis

Telemedicine is a worldwide practice, providing
remote specialty healthcare, using telecommunication technologies such as audio, video and data
communication to evaluate, diagnose and treat patients over a distance. Throughout history, people
have tried different ways of long distance communication, especially in terms of healthcare, because
a doctor’s medical opinion was essential and also
hard to get. The roots of „in absentia care“ or distance medicine date back to ancient times, when
Galen (129-200 A.D.), who was considered very
skilled, sometimes used to prescribe to patients
without ever seeing them, offering consultations by
letter, for which he in fact received generous rewards. (1) Also, african villagers used smoke signals to warn others of potential deadly disease or
epidemics. Hundreds of years later, it was Willem
Einthoven, a Dutch physician, who first transferred
electrocardiograms at long distance in 1905, followed by the development of radio consultations in

the 1920s from medical centers for patients aboard
ships at sea and on remote islands in Norway, Italy,
and France; then, in the early 1950s transmission of
radiographic images in the United States has
emerged. History shows that when in need for medical support, people will find a way, maybe an ingenious one to get in touch with a doctor. (2)

INTRODUCTION TO TELEDERMATOLOGY
Teledermatology (TD) is a subspecialty in the
medical field of dermatology and is one of the most
common applications of telemedicine and e-health.
Due to its predominant visual nature, dermatology
seems to better benefit from telemedicine, probably
more than any other specialties (3) In fact, teledermatology was developed in 1995 by the dermatologists Perednia and Brown as an application of telemedicine, described in a scientific publication as a
cost effective way of providing remote healthcare
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service for people living in rural regions underserved by dermatologists. (4) Since then, it has
been noticed an ongrowing interest in this field, especially with the development of dermoscopy. TD
is widely used in industrialized nations such as
USA, Canada, United Kingdom, Saudi Arabia,
France and Norway, which was the first country to
reimburse telemedicine since 1996. (5)
Having in mind that the majority of dermatologists work in urban areas, TD allows patients to
save both time and money, by eliminating the costs
of travel and offering access to otherwise unavailable medical consultation. TD applications include
consultation, evaluation, diagnosis, treatment and
follow up. TD can be delivered in 2 ways: Realtime/ Live interactive TD (synchronous), using
videoconference technology, and Store-and-forward (SAF) methods (aynchronous), using digital
images via internet (e-mail, web-platform), a
cheaper and more convenient modality for the
health care provider. (6-8) Other concepts include
hybrid models (which combine SAF and real time
models), online discussion groups (ODG), mobile
TD (uses smartphone or tablet applications), teledermatopathology, teledermoscopy and telesurgery. (6,7)

CONCEPTS OF TELEDERMATOLOGY
Telemedicine consulting center: in this site the
patient is present and the equipment for taking and
transferring patient data is available. In these centers, a general practitioner is usually present and he
is responsable for communicating and forwarding
the patient’s data to a specialist. (9)
Telemedicine specialty center: this is the site
where the specialist is present. The specialist analyses the data received from the telemedicine consulting center via GP or interacts directly with the
patient through a live feed. (9)
Store and Forward Teledermatology: Store
and forward (SAF) communication involves sending photographs and the patient data from a general
practioner to a specialist for storage and consultation. GP can take good quality images in a short
time. (6,8,10) The specialist examines the data such
as images and other details of the patient and gives
his opinion to the referring physician (6,7,9).The
main advantages of the SAF method are inexpensiveness, as it is very cost effective mode in terms
of equipment costs, easy to set up and use. Large
number of images can be taken and analysed in a
short time. (11) Quality of the image may be very
good, with the advent of new and performant digi-

tal cameras. The quality of the digital camera used
is a major factor in determining the accuracy of diagnosis. Increased coverage, the images taken by a
GP can be sent to many specialists and furthermore
the stored images can be analysed by many specialists. (12)
Real time/Live interactive teledermatology:
patients directly interact with the dermatology provider via videoconferencing. The main advantage
of this method is that proper medical history can be
taken. A great advantage over the SAF method is
that in real time TD other regions can also be examined at the same time if necessary, not just the affected area (13). Another benefit of this method is
interaction, as the patient is in direct video contact
with the specialist and can ask questions directly.
Diagnostic accuracy has been confirmed by various
feasibility studies when videoconferencing is compared to face-to-face consultations. (6,7,8)
Hybrid model: it combines the SAF model and
the Real time model, and is very useful as it avoids
misunderstandings, saves time and achieves both
physician and patient satisfaction. (14)
Mobile Teledermatology: in this method mobile phones, tablets or personal digital assistants
(PDA devices) are used to capture and transfer the
images. Patients with certain conditions such as leg
ulcers can benefit from this method as patients
themselves, nurses or GPs can send images periodically to a specialist. With the help of smartphones and high quality digital cameras it has become possible to take good quality images, which
can be sent to a specialist via internet directly
through mobiles or PDA devices. (6,7,9)
Teledermatopathology: in this model histopathological images are transmitted for expert
opinion. It is a very useful tool in areas or countries
where dermatopathologists or histopathologists are
very few in number. (15,16)
Teledermoscopy: dermoscopic images can be
sent for evaluation and opinion to an expert using
SAF method and virtual slide systems (VSS). By
digitally scanning an entire glass slide at a high
resolution virtual slides are made and the images
are sent to a storage system (6,9).
Telesurgery: the concept of teleconsultation has
been extended to telesurgery which requires a medical assistant or a local practitioner who has access
to the patient and a specialist in another remote location. The specialist guides the local physician
through audio and video communication to perform the procedure (9).
Online Discussion groups (ODG): difficult to
manage cases represent a great challenge to the

REVISTA MEDICALÅ ROMÂNÅ – VOLUMUL LXII, NR. 2, An 2015

health care system. With the help of a group of dermatologists an ODG can be formed. Difficult or
interesting cases can be discussed by the specialists
in these groups (6,7,8,9).

ADVANTAGES OF TELEDERMATOLOGY
Patients may benefit from a series of advantages
that teledermatology brings: access to specialty
care, better triage and management service, rapid
diagnosis and care, access to second-opinion,
screening for skin cancers, avoidance of white coat
syndrome, elimination of long waiting list, better
education of the patient, earlier detection of complications and therefore less emergency consultations and a decrease in the frequency of hospitalization in patients with chronic wounds, reduced
travel costs, comfort for patients.
Even though face-to-face interaction between
patient and specialist is the gold standard in dermatology, TD has proven to be a useful tool, acceptable for both patients and dermatologists. Patients
like to talk to the specialist, and live interactive TD,
using real-time videoconferencing is the preferred
to store-and-forward, since it is a better substitute
for the traditional consultation, but it requires higher costs (6,17) . However, SAF is mostly used in
TD, but we shouldn’t lose focus of what’s important: each lesion is unique, and as dermatologists
we need a 3D view of the lesion, we need to see the
whole picture and to know the medical history.
As far as second-opinion service is concerned,
TD brings together specialists from all around the
world, allowing a multidisciplinary approach of a
case, and gives patients the chance to receive a second opinion from an expert in a certain filed of dermatology, otherwise impossible to obtain.
Teledermatology also provides educational benefits to primary care providers (general practitioners (GP), GP’s and home nurses, as well as dermatologists, both young residents and experienced
specialists). Young residents can benefit from videoconferences held by leading experts and can access online discussion forums or groups, but they
may also be in touch with their mentors, seeking
medical advice when faced with a difficult case (17).
So far, teledermatology has been implemented
in dermoscopy, dermatopathology and chronic
wound care. However, other chronic skin disease,
such as psoriasis, dermatitis, acne and rosacea can
be evaluated and monitored using store-and-forward methods. Another useful application of TD is
the management of skin cancers in general and particularly of melanoma. Studies have assessed high
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levels of accuracy in TD diagnosis for melanocytic
and non-melanocytic “pink” lesions, compared to
traditional face-to-face consultations, supporting
once again the reliability of TD in screening for
skin cancers (18).
Chronic leg ulcers care involves follow-up,
which in many cases is difficult, mainly for elderly
patients living in remote areas. Performing TD in
such cases requires initial hospitalization or consultation to assess the extent of the wound and to initiate proper treatment. Afterwards, TD can be successfully used, studies showing 71% improvement
of leg ulcers for patients in which follow-up care
was performed at home by a nurse, by means of TD
(19).
Domoplaies is a French inter-regional project
management aiming to improve the quality care for
wounds, offering patients a multidisciplinary approach for chronic wounds by using a telemedicine
platform, electronic medical records, computers for
the dermatologists and mobile tablets with 3G internet access for the home nurses (20).
Psoriasis patients are also candidates for TD,
since the disease is chronic and patients require frequent hospitalizations. TD may increase compliance and could be used in monitoring patients undergoing biologic therapy or phototherapy (21,22).
Both children and adults suffering the burden of
atopic dermatitis or vitiligo may also benefit from
TD (23).
Considering that there is a shortage of pediatric
dermatologists, TD can prove useful in facilitating
general physicians, pediatricians and dermatologists access to medical opinion of academic or experienced pediatric dermatologists (24).
In 2009 a new acronym has emerged: CAP-HAT
encompassing the main factors necessary for TD:
dermatology case (C), approach (A), purpose (P),
health care specialists involved (H), and type of
teledermatology tools (T). Practically, CAP-HAT
can be applied in two ways: for spot diagnosis and
for follow-up in chronic cases (23).
TD can be helpful when used in rural communities or remote areas (fishing communities, islands,
mountains, deserts), poor countries, regions facing
natural disasters (floods, hurricanes, earthquakes),
war or terrorism areas. In addition, TD has been
implemented with good results in nursing homes,
prisons, emergency departments, oil platforms,
military exercises-Aircraft carriers, forest training,
submarines, survival training and spatial stations
(25). Studies have shown that TD is useful for institutionalised psychiatric patients with chronic skin
diseases (26) and HIV positive patients (27).
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Furthermore, patients are more receptive to
SAF-TD if the area that is subjected to consultation
involves chest, legs, genitals and face. Young patients are more open to the use of technology in
medical care (6,17,23).
Routine SAF method can also be used to screen
the conditions and triage the patients suitable to undergo telesurgery (keloids, scars, hemangiomas,
laser assisted hair reduction). In time, this method
may help increase the skills of the local practitioners or medical assistants, who will be able to perform similar procedures over a wide variety of patients (9).

MAIN CONCERNS AND LIMITATIONS IN TD
The main challenges in TD include technical issues, such as lack of access to internet, slow internet connection, incompatibility between software
and poor quality images, which may lead to diagnostic uncertainty, and therefore a higher demand
for biopsies, also increasing the overall costs (28).
One limitation of TD is that in SAF method the
specialist is not in direct contact with the patient,
thus, sometimes it is difficult to obtain other relevant data which might be required by the specialist
and can be time consuming. Also, the patient is not
able to ask questions directly to the specialist because of the lack of direct communication between
the two. Absence of interaction can lead to lower
level of patient satisfaction. Other limitations include the possible discomfort of the patient to be
getting examined in front of a camera rather than
face-to-face consultation, the lack of availability of
trained health care workers at the remote centers
and limited or no access to the prescribed medications, which is a great failure to the purpose of TD
even if other things are in place (8,28,29).
Another important aspect to consider is that the
estimated time for a teledermatology consultation
may in fact be longer than in the case of traditional
consultation (30 minutes, as opposed to 15 minutes), because of the challenges in evaluating and
treating patients through means of telecomunications (17,29).
The limitation of telesurgery in dermatology is
that very complex procedures or the conditions
which require direct intervention by the specialist
cannot be performed by this method. Besides, technical failure and poor internet connection can lead
to interruption of the procedure or surgery. Complications that may arise during the procedure, which
are beyond the skills of medical assistant, cannot be
attended immediately (9).

Reimbursement for the referring physician and
for the dermatologist should be taken into consideration for a better implementation of teledermatology, since the Ministry of Health or the insurance
companies do not cover the costs in this field of
telemedicine, nor the elaboration of a professional
software, available at a national level.
Legal aspects such as licensure laws and malpractice concerns are the downsides of teledermatology, considering the high risk of error in diagnosing and virtually treating patients, lacking
face-to-face interactions (8,28,29). One question
still needs an answer: should legal responsability
be shared by the dermatologist, the GP and the
home nurse?
Usually, patients are open to teledermatology,
but the main concern is that the confidential personal medical information may be compromised
when transmitting data via internet. Patients should
be explained what TD implies and informed about
who has access to their medical data and photos.
Furthermore, a written consent for storing and
sending patient’s data is compulsory before TD is
applied. As a rule, all protective measures should
be taken in order to ensure a secure storage and
transmission of patient’s health information, and
patients must be reassured that the confidentiality
will not be broken (30,31). Therefore, the medical
data hosting server should be authorized by the Romanian authorities, ensuring the data security.
Despite the advantages that TD brings, some
physicians, especially dermatologists, are still reluctant to the innovative technology, which they
consider impersonal. Due to this controversy, that
TD creates a gap between the patient and the dermatologist, a Romanian survey among dermatologists is helpful to establish the potential use of a TD
platform in Romania.

ROMANIA AND TELEDERMATOLOGY
In order to develop a TD platform, Romanian
dermatology requires specific protocols and equipment for taking and sending photographs. TD is
based on a multidisciplinary approach, between
general physician, infectious disease specialist,
rheumatologist, pediatrician and diabetologist. According to our proposed protocol, when patients
undergo conventional consultation for skin disease,
the referring clinician forwards the patient’s medical data to the dermatologist, using TD platform
service, after receiving the written consent of the
patient. The standardized electronic medical record
should include the following data: description of
the lesion, anatomical location, evolution and dura-
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tion, associated signs and symptoms, personal and
family history of skin cancers, history of allergies,
childhood dermatitis or asthma, previous treatments for the current condition, other disease.
Sequential digital images should be performed
using a digital camera with minimum 8-megapixels
resolution and integrated flash. To begin with, a
panoramic photo of the body area affected by a certain lesion is necessary, providing a label with the
patient’s initials, lesion number and date. Next step
is taking a close-up photo with scale (placed parallel to the lesion), at a 20 cm distance from the lesion, using a scale to appreciate the size of the le-
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sion. The last photo (with zoom function) should
provide a dermoscopic view of the lesion, connecting the dermatoscope to the digital camera or
smartphone/tablet (32).
A dermatologist would then review the data using SAF-TD and respond with a diagnosis and therapeutic algorithm. The referring clinician is responsible for implementing the recommendations and
interacting with the patient. As the management
plan might require a visit to the dermatologist for
further investigations, such as a skin biopsy, the patient should schedule a traditional (face-to-face)
consultation to the dermatology clinic.
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