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BACKGROUND:

Telemedicine can provide specialist services at a distance to rural areas
where access to such services is limited, especially in developing
countries. The objectives of this study are to describe and evaluate a
teledermatology service in a rural family practice,

METHODS:

Internet-based store-and-forward technology was used. Patients were
selected who needed a specialist dermatologist’s opinion for diagnosis
and management. Pictures of skin conditions were taken with a digital
camera and forwarded, together with clinical data, via electronic mail
(e-rnail) to specialist dermatologists at either of three distant academic
centres. Digital pictures of skin biopsies were also forwarded from the
regional pathology laboratory. Results were received via e-mail.

RESULTS:

Ower a twenty-one month period, fifty-owo patients had teledermatology
consultations. Picture quality was adequate for evaluation in all cases.
The family practiioner’s provisional diagnosis, compared w the
teledermatologists, was correct in 28 (57%) of 49 cases where a definite
diagnosis was made. Six patients needed referral to a dermatology dinic.
The most common diagnoses (number) were tinea (B), acquired
immune-deficiency syndrome associated papulopruritic eruption (3),
photosensitive dermatitis (3) sceroderma or morphea (3), ptyriasis rosea
(2). psoriasis (2) and systemic lupus erythematosis (2).

CONCLUSION:

Most patients with dermatclogy problems in rural family practice can be
managed by means of store-and-forward teledermatology.

5 A Fam Pract 2002, 25(6): 4-8

S8 Fam Prace 20032, 25(6)



s [ntroduction s

Dermatology constitutes an impor-
tant part of family practice. In South
Africa, about 14% of consultations
with family practitioners include skin
conditions.' This compares with 15%
in the United Kingdom.! However,
family practiioners have insufficient
training in dermatology’ and as com-
pared to specialist dermatologists,
their diagnosis and management of
skin disease are significantly poorer”
While patients in urban practice have
ready access to specialists, in rural
practice access is limited by distance,
inconvenience of travelling and cost.
In developing countries, access is fur-
ther constrained by the absolute

shortage of specialists, inefficient
transport systems and lack of money,
such that neither the state nor
patients can afford transport to refer-
ral centres. Telemedicine can provide
specialist health care, at a distance, for
rural communities by means of
electronic transfer of medical infor-
mation. Teledermatology has been
used successfully in rural practice in
the US and Marshall lslands® and in
the LIK.*

In the rural Port 5t Johns district, the
population numbers about 75 000,
the majority of which lives below the
poverty line. Primary health care is
provided mainly by nurses at state
funded clinics, supported by general

Teledermatology Request

omahonyd@cybertrade.co.za
DATE: 12712799

MNAME:M M

SEX:F

AGE: 53 yrs

Figure I: Teledermatology request form

FROM: Dr Don O'Mahony, Port 5t Johns

HISTORY: Painful ulceration of lower lip since May 1999, She states that
she had “pink spots” on her face in May 1999 but these resolved on a
course of tablets (! prednisone). Mo history of bullae, Mo previous skin
disease. Mo skin lighteners nor medication. T-totaller.

EXAMIMATION: Erosion with pink elevation of exposed skim Skin
biopsy done on 0%/12/%9 and sent to Dr. Banach at Lmtata
DHAGMOSIS: ? localized pemphigus.

FICTLIRES:

The teledermatalpist’s diognosis was octinic chelitis,

practiticners in the public and private
sectors. In the last decade, the num-
ber of doctors in the district has var-
ied between two and sic. The referral
hospital at Umtata is 100 Km distant
but since |9%8, has no specialist
dermatalogist. Hence, family practi-
tioners have to diagnose and treat
practically all dermatology problems.
To improve access for patients to
dermatological care and to improve
family practitioner clinical skills, a
teledermatology project was initiaced
in April 1999,

oo Methods m—

Patients who presented at a solo fam-
ily practice in Port 5t Johns from April
199% to December 2000 with derma-
tological conditions were enralled in
the project if the family practiioner
could not make a diagnosis or if he
wished confirmation of a suspected
diagnosis. Store and forward method-
ology was used. Pictures of the skin
were taken with a digital camera and
compressed in  Joint Photographic
Experts Group (JPEG) format. They
wrre forwarded with clinical details
via e-mail, on a standard telephone
line, for a specialist dermatologists
opinion at either of three distant aca-
demic centres, namely, the Medical
University of South African (MEDUN-
5A), Pretoria, the Armed Forces
Instituee  of  Pathology  [AFIF),
Washington, DC, USA and Lemuel
Shattuck Hospital (L5H), Boston MA,
LISA, Skin biopsies were sent to the
Department of Pathology, University
of Transkei, Umtata and where indi-
cated, digital pictures of the hiscology
were forwarded to the teledermatol-

CHEIS TS,

The equipment wsed comprised a
Pentium Il computer with Windows
95 ® operating system, a 33,6 Kbps
modem, an Olympus digital camera
C-1400%L with resolution of
1,140,000 pixels, and the software
programmes Adobe Photoshop, &
ACL Press® and WinZip ® (the lat-
ter two are available free from the
Internet). The camera was chosen as
other projects found it provided good




resolution ar a reasonable price (R
Wootton, personal communication).
AL Press is used for designing web
pages. YWinZip facilitates the compres-
sion of computer date and linkage in
a single file for transmission on the
Internet. Adobe Photoshop was wsed
to make changes in light intensity and
contrast such that images for trans-
mission matched what was actually
seen. It was also used to label pic-
tures (name, date and body part).

Initially, the text of patients’ details
was sent as e-mall and the pictures as

an arcachment, However, text and pic-
tures easily got separated and mis-
filed. To group text and pictures
together. a standard teledermatology
request form (see figure 1) was cre-
ated in AQL Press as a wab page, This
included the patients demographic
dertails, history, description of the skin
disorder, and the results of any tests.
A file with the patients mame was
created in WinZip, and the web page
and pictures were inserted therain.
This file was transmitted wia the
Internet to the specialist dermatolo-

gist.

Table |: Diagnoses made by teledermatologists

Tinea

Photosensitive dermatitis
scleroderma or Morphea
Piryriasis rosea

Psoriasis

Systemic lupus erythematosus
Actinic chelitis

Aropic dermatitis

Contact dermatitis

Discoid lupus erythematosus
Epidermalysis bullasa
Erythema multiforme
Erythema annulare centrifugum
Fibroepithelioma

Granuloma annulare
Granuloma inguinale

Haemangioma

Keratosis pilaris

Malignant melanoma {probable)
Molluscum contagiosum
Mummular eczema

Crehranosis

Peri -oral dermatitis

Pitzed keratolysis

Pityriasis rubra pilaris

Piryriasis versicolor
Pseudofolliculitis barbae
Pyogenic granuloma
Seborrhoeic dermatitis
Sub-corneal pustular dermatasis
Tuberculosis

Fapulopruritic eruption = AID5 associated

Granulomatous lesions (unspecified)
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Total = 49

Mote: Mo definiive diognosis wos mede in three patients.

o Results mmee

Fifty-owo patients had teledermatol-
agy consultations. There were 34
females and |8 males. The average age
was 33 years with a range from 2
months te 71 years. Twenty-seven
consultations were with MEDURNSA,
|0 with AFIP and 15 with LSH. The
average number of pictures per
patient sent to the teledermatologist
was 3 (Range | — 5) and the average
file size was 491 Kilobytes. The diag-
noses are listed in Table |, Mo defini-
tive diagnosis was made in three
cases,

Picture quality.

In all cases, the teledermatologists
judged picture quality to be adequare
for evaluation,

Comparison of diagnoses made by
the family practitioner to diagnoses
made by the teledermatologists.

The diagnoses made by the teleder-
matologists were taken as correct le.
“the gold standard”, Excluding 3 cases
where no  definitive diagnosis was
made, the provisional diagnosis made
by the family practitioner was correct
im 28 (57%) cases and incorrect in 21
(43%).

Skin biopsies.
Biopsies were taken on 20 (38%)
patients before referral. Digital images
of six biopsies were sent to the teled-
ermatelogists,

Tests requested by teledermatologists.
A first or repeat skin biopsy
was requested for 14 patients, of
which 2 were o include direct
immunofluorescence for immunaglo-
bulin deposits. There were 5 requests
for fungal culture, 3 for human
immune deficiency virus (HIV) testing,
3 for syphilis serology, | for
anti-nuclear antibodies and | for TB
culture,

Time taken to receive results.

The time taken from dispatch of tele-
dermatology requests to receipt of
teledermatology reports, and the
number of reports, was as follows:

& bl

23(5)
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0 = 14 days, 23 (44%); 15 - 28 days,
Il {21%); and =28 days, |8 (35%).

Follow-up of patients.

36 (69%) came for their telederma-
tology reports. After teleconsultation,
& (12%) patients were judged to
require referral to a dermatology
clinie.

o Discussion

Research in telemedicine can be sepa-
rated into telemedicine systems and
telemedicineg services,” The former
deals with the technology per se (it’s
efficacy) and the latter with the effec-
tiveness in clinical care when emplay-

ing the technalogy.

Owerall, the technology functioned
efficiently. At the family practice site,
pictures were downloaded from the
digital camera and dispatched via the
Internet without a hitch. The teleder-
matologists at the three dis@ant
academic centres judged that the
guality of the transmitted pictures
was adequate for diagnosis. Thus, the
camera and associated software per-
formed well. Camera quality is impor-
tant and diagnostic accuracy s
improved when a camera with better
colour resolution is used.! The family
practiioner managed to produce
adequate pictures without any special
photographic traiming.  “arious
personnel have been used in teleder-
matology studies ie. nurses. family
practitioners,” and trained medical
photographers' but they all seem to
produce pletures of sufficient quality
for telediagnosis. This may be because
there s usually one good image when
several are taken of a patient,"”

This project supports store-and-for-
ward methodology (5F) as sufficient
for teledermatology diagnosis in pri-
mary care. 5F means that pictures are
taken and sent later for a specialist
opinion. This is in contrast to video
teleconferencing  (VTC) where a
video camera is used and che special-
ist has a ‘live’ consultation. Compared
withWTC, 5F is simpler, less expensive

and more time efficient. VTC requires
that the patient, family practitioner,
specialist and technicians be available
contemporaneously. It requires equip-
ment that is more expensive and
infrastructure with either a dedicated
telephone line or a satellite for infor-
mation Cransmission, Digitised
Integrated System Digital Metwork
(I5DM) lines are not available in most
rural area of South Africa. VTC is
more time-consurming, each consulta-
tion lasting about 10 o 25 minutes
compared with & minutes for 5E" 5F
appears to be as effective as VTC for
most teledermarology  cases.” The
resolution and colour of VTC derma-
tology images are frequently inferior
to still digital photography and the
abiliy of the specialist to study good-
quality digital images usually out-
wighs the advantages of immediacy
of YTC. ™

The finding that only & our of 52
patients who had teleconsultations
needed referral to a dermatology
clinic indicates that teledermacology
care was clinically effective in this
project. The remainder could be man-
aged by the family practitioner

Teledermatology diagnosis has been
shown to have a high accuracy in clin-
ical care. In ¥TC studies, the level of
agreement between telediagnosis and
face-to-face diagnoses has been &67%
to BO%."* Studies using 5F have also
demonstrated high levels of agree-
ment"" In most studies,""" the
clinical diagnosis made by a dermartol-
agist at the face-to-face examination
was chosen as the ‘gold standard” o
which the teledermatology diagnosis
was compared, It is assumed that
diagnoses made at  face-to-face
examination are reproducible but
dermatologists do differ in their face-
to-face  diagnoses. One  survey
showed agreement in only &8% of
cases where two dermatologists
examined the same patients.” Thus, a
substantial proportion of the differ-
ences between teleconsultations and
face-to-face consultations may be due
to different interprettions and the

accuracy of telediagnosis  thereby

under-rated."

Even if the accuracy of telediagnosis is
inferior to face-to-face diagnosis, tele-
dermatology offers value to family
practiioners and their patients in sit-
vations where access to specialist
services is limited. In this study, the
family practitioner’s initial diagnosis
was only 57% correct. This rate is
similar to that of 47% in a UK study*
and 50% in a US study"™ and provides
support for initatives such as thac of
the Roval Collepe of General
Practitioners (LK) for improving the
dermatology skills of general practi-
tioners.’ If family practiioners cor-
rectly diagnose on awverage only 47%
of skin conditions referred to special-
ists.' then a service which offers diag-
nostic accuracy of between &67% and
B0% Is a great improvement. Patient
satisfaction was not tested in this
study but studies to dare have found
high levels of patient satisfaction with
teledermatology. ™"

There was a high initial biopsy rate
(20 patients) and the teledermatolo-
gists requested |4 further biopsies.
YWhile most dermatology consuba-
tions do not require skin biopsy, the
rate in this study suggests that most
patients needed a specialist opinion.
There was only one possible malig-
mancy in contrast to studies in other
communities where wmours
accounted for 19% and 34% of diag-
noses.™ “ In this study, all patients
except three were black and thus had
2 negligible risk of skin malignancy
compared to white patients.

There were delays in obtaining
results. Only 65% of results were
available at four weeks. Reasons for
delay at the South African academic
centre included monitor and Internet
server malfunction and a shortage of
academic staff. Hence, teledermatol-
agy assistance was requested from
the USA. In contrast to South Africa,
U5 academic centres are far better
staffed and funded. After some inidal
delays with liaison, the service




improved and the last eight results
were recejved within four weeks,

VTC teledermatology in the UK has
been shown to be cost-effective
when the distance between the pri-
mary care site and teledermatologist
exceaded 7BKm.™ While this project
did not address cost effectiveness; the
5F technology used is likely to be
more cost  effective than VTC.
Monetheless, the family practitioner
considers that the project improved

his skills and confidence in dermatal-

opy. and that the educational value of .

teledermatology more that offsets
the cost of equipment For the
patients who returned for follow-up.
it was gratifying for the family practi-
tioner 1o present a specilist opinion
and treacment plan,

A limitation of this study is the small
sample of patients and studies with
larger patient numbers are needed to
confirm the validity of the findings.

In summary, this project demon-
strates  that  store-and-forward
teledermatology is feasible and is suf-
ficient for the management of most
dermatology problems in rural family
practice.
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