
TELEDERMATOLOGY 
IN MORECAMBE BAY 

P Harrison, Consultant Dermatologist 
Morecambe Bay Hospitals 

INTRODUCTION 

The application of telernedicine to dermatology 
(teledermatology) i a new way of approaching patient 
management and a means of bringing dermatological 
experti e more effectively to patient . In Morecambe Bay, 
there is a mixed rural/urban population which i pread over a 
large geographical area. There are three main towns -
Lancaster, Kendal and Barrow - and, like many areas, a 
relative under-provi ion of dermatological experti e for 
patient management. Furthermore, with pressure to reduce 
waiting Ii t and improve the access of patients for skin 
cancer management, telemedicine may be a method for 
improving dermatological management in Morecambe Bay. 
Although telemedicine can utili e either real-time technique 
(eg video conferencing) or tore-and-forward techniques (eg 
still photographic images), the approach u. ed in Morecambe 
Bay has been still photographic imaging, both conventional 
and digital , with the aim of data transmis ion. Over a five­
year period teledermatology in Morecambe Bay wa tudied 
in 1402 patients. 

PHOTOGRAPHS FOR DERMATOLOGICAL 
IMAGING 

Accurate photographic ilJu trations in dermatology have only 
been po ible relatively recently. Prior to photographic 
illu tration dermatology largely depended on written 
de cription , but later artistic interpretation were po ible 
with paintings and drawings. Early dermatological text had 
no illustrations and it was only at the end of the eighteenth 
and early nineteenth centuries that dermatology texts u ed 
illustrations to explain dermatological problems more fully. 
There was an explo ion in dermatological knowledge at this 
time, together with the cla sification of cutaneous disea es. 
An early text by Robert WilJan had excellent drawings, 
probably only surpa sed by botanical illu trations of the time. 
A compari on between dermatological and botanical 
illustrations suggests the uperior quality of pictures of plants 
(Figure l and 2). 

The later introduction of moulages involving wax models 
of skin problem improved the reality in images, but it wa 
the introduction of photography, fir t black and white and 
then colour, which led to truly reali tic reproductions of 
dermatological diseases. 

Although photography has been u ed in medicine since the 
middle of the nineteenth century, more modern photographic 
processes have allowed pictures of high resolution to give 
accurate vi ual reproduction of dermatological problems. 
Now, digital technology allows photographic image of a 
quality comparable to that of conventional photography. The 
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Figure I Botanical il/11stratio11 from text by Woodville ( 1793) 

digital medium more easily facilitates data tran mi ss ion, 
which will allow true telemedicine with image interpretation 
at a distance. 

With developments in communication faster data 
tran mis ion ha been po sible, which i uitable for 
telemedicine. Although a broad definition of telemedicine 
is the practice of medicine at a distance, a more 
modern definition include computers and communication 
equipment. 

Telemedicine is not a new concept. An early example wa 
perhaps by the German Renaissance arti t, Durer ( 14 7 1-
1528), who sent a painting of him elf when asking advice on 
abdominal pain. Now, telemedicine can involve real-time or 
store-and-forward systems and can be u ed by a number of 
pecialities including dermatology, radiology, cardiology, 

inten ive care, A&E, p ychiatry, pathology, oncology, 
neurosurgery and ophthalmology. 



Figure 2 Dermatolo~ica/ il/11stratio11 from text hy Willc111 ( 1798) 

In Morecambe Bay, questionnaire were used to examine 
patient atisfaction and general practitioner acceptance of 
telemedicine techniques. There wa a preliminary a e sment 
of the co t-effectiveness of till image teledermatology. 

Conventional teledermatology 
The fir t study involved a dermatologist as essing kin 
lesion from photographic image obtained by a medical 
photographer using a Nikon FM2 camera. Photographic 
print were u ed to a se diagnostic accuracy and analysed 
on 38 conventional photograph · from 26 patients. The 
photographic diagnosis was compared with the histological 
asse ment of skin le ions (after tumour removal). 
Diagnostic accuracy wa found to be 82% (95% confidence 
interval, 66%-92%). 

Subsequent studies sought the views of l 00 patient a to 
whether skin asse sment by photography would be 
acceptable, using a visual analogue scale. Ninety-four 
percent of those who completed the que tionnaire 
were satisfied that kin as e ment by photography would be 
a sati factory alternative to face-to-face a e ment in a 
clinic. 

One hundred and forty-one patients were then as es ed, 
using the same low-tech approach with conventional 
photography, to determine whether the method could be used 
for remote patient management. A medical photographer took 
conventional photographs of kin tumours and the prints were 
later examined by a dermatologist. In this tudy the 
diagnostic accuracy was found to be 62%, lower than in the 
earlier tudy. 
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In each of these studies the gold tandard was histological 
diagnosi and a larger conventional tudy wa undertaken in 
which 656 patients attended for photographic a es ment of 
kin tumours. Diagno i from image assessment was again 

compared with diagnosis after hi tolological removal of kin 
tumour , and in this tudy the ability of photography to 
predict if skin tumour were benign or malignant and 
determine tumour management was examined al o. This is a 
better te t of the method ' ability to facilitate patient care. 
Data analysis indicated the diagnostic accuracy in this study 
to be up to 75% (95% confidence interval, 68%-8 1 %), with 
the ability to differentiate between benign and malignant skin 
lesions in 94% of patients (95% confidence interval, 90%-
97% ). Furthermore, in this last study there was a high patient 
sati faction, with up to 85% of patient being atisfied with 
the photographic service, and most general practitioner also 
confident of the ability of photographic imaging to help in 
patient management. 

Although u ing conventional photography, the e studie 
were able to demonstrate the ability of these technique to 
facilitate patient management. Whilst not true telemedicine, if 
by that we mean data transmi ion, the tudies howed that 
remote patient management could be achieved u ing a 
imple, low-tech approach. The next tage wa to undertake 

digital tudies in order to examine teledermatology using 
image tran mission. Many digital camera now have the same 
high re. olution a the conventional ingle ten. reflex (SLR) 
camera. 

Digital teledermatology 
Initially two mall studie were undertaken, in order 
to establi h whether digital methods could achieve the 
same standard a conventional photography for patient 
management. The first digital tudy used a Kodak DC40 
digital camera, and mobile telemedicine was achieved using a 
laptop comput r. The diagnostic accuracy wa. higher for 
tumours than for ra he with 95% agreement between face­
to-face diagnosi and image-led diagno i for tumours, and 
89% agreement for rashes. The next study, which used the 
internet for image tran. mi sion, resulted in 94% diagnostic 
accuracy for kin problems, primarily . kin tumour . 

The studie so far had involved Morecambe Bay, but the 
next tudy, an ISDN-ba ed method involved two hospital 
sites in Lancaster and Manche ter and 136 patients were 
recruited over a six-month period. The same Kodak DC40 
digital camera wa u ed and the diagno tic accuracy of image 
assessment wa compared with that of face-to-face 
con ultation . The diagnostic concordance was 84%. There 
was good correlation between both method of as es ment 
and also between teledermatology and histological findings, 
with digital image analysis being found capable of 
distingui hing between benign and malignant skin tumours 
with 93 % accuracy, 87% sensitivity and 77% specificity. 
Furthermore, in 96% of patients, treatment recommended 
after teledermatology wa found to be adequate, with no 
patient receiving potentially detrimental as essment. Image 
quality wa found to affect diagnosi , but image re olution 
did not, since the camera had a resolution of less than one 
million pixels (756 x 504 pixels). Higher re olution, more 
expensive cameras would not neces arily give significantly 
better results for diagno tic accuracy or treatment prediction, 
and experienced image interpretation was es ential for 
achieving good management. 

The digital tudie established that digital technology 
could be u ed to achieve the same high quality images 
uitable for telemedicine asse ment which could be used 



for patient management. Simple off-the-shelf technology 
could be used for store-and-forward system and achieve true 
telemedicine. 

Figures 3 and 4 demonstrate that conventional and digital 
cameras yield photographs of similar quality. 

PATIENT-LED TELEDERMATOLOGY 
SERVICES IN MORECAMBE BAY 

Both conventional and digital tudies had, o far, shown that 
photographic imaging could be used for patient diagnosis, 
particularly of kin tumour , and also help with patient 
management. A pilot ervice was e tabli hed in Morecambe 
Bay with conventional and, later, digital technology for the 
management of patients with dermatological problem . The 
store-and-forward mode involving till photograph wa 
used. A medical photographer took image of 181 patients 
over a six-month period. Diagno tic accuracy was 66~ 
(comparing image assessment with histological analysis), 
with 96% of patients indicating that the method was 
acceptable and only 28% of patients indicating a preference 
to attend a hospital clinic. 

Younger patients tended to expre more concern over 
the accuracy of telemedicine, and rai . ed confidentiality 

issues, whereas older 

._ Younger patients tended to patients tended to accept it. 
All patients were usually 

express more concerns over 
the accuracy of telemedicine, 
and raised confidentiality 
issues, whereas older patients 
tended to accept it. ~ 

aware of telemedicine' 
ability to speed up acces to 
medical advice. There were 
differences in que tionnaire 
respon es, with profe ional 
and managerial patients 
indicating more awareness 
of telemedicine's potential 

to expedite hospital appointments, but this group al o had 
more concern about potential technological problem with 
telemedicine. 

Figure 3 Con ventional photograph of quamous cell carcinoma 
affecting the ear 

Cost analysis showed that telemedicine could sometime 
be quicker than conventional clinics for patient asses ment, 
and therefore useful for patient triaging, and also that still­
image based telemedicine could be up to even times cheaper 
than attending conventional hospital clinics (excluding 
medical time). 

In the nine tudies , and a pilot clinic ervice, involving 
1402 patients in Morecambe Bay, telemedicine has been 
examined to establish whether it could be a uitable medium 
for patient management. Both conventional (low tech) and 
digital (high tech) approache were a es ed and the 
conclusion reached was that skin tumours can be effectively 
managed using telemedicine technique . 

A COMPREHENSIVE 
TELEDERMATOLOGY SERVICE 

Telemedicine should not replace conventional medicine. It is 
likely that teledermatology will develop in parallel with 
conventional dermatology. Teledermatology hould be seen 
as a method of improving dermatological practice, but not a 
a replacement for existing service . We shall till need 
dermatologi , ts, indeed we shall need more of them, to 
examine and assess image . 

Telemedicine cannot easily be used for coun elling or 
giving bad news, and may not reas ure all pati nt , but it can 
bring medicine nearer to the patient and help to improve 
waiting list management. Some dermatologist will embrace 
telemedicine and other may re. ist it benefits and 
technological attraction . But it i here to stay and we can 
effectively build the provision of dermatology services to 
include telemedicine technique . Questions to consider are: 
who takes the images, and should they be acquired centrally, 
in a hospital, or peripherally in general practices? The 
advantage of central image acquisiti.on are con i tency of 
image quality and control over data flow. Many general 
practice or primary care resource area may want their 
own telemedicine application (incorporating Healthnet, 

Figure 4 High resolution digital photograph of squamous 

cell carci110111a affecting the ear 

Comparison between conventional and digital photographs of similar cutaneous lesions 
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NHS Direct and NHS Online), but whatever the method, 
teledermatology can be a useful adjunct to existing practice. 

TELEDERMATOLOGY IN THE FUTURE 

There needs to be more asses ment of the cost benefits of 
telemedicine, and of patient satisfaction. Medico-legal is ues 
will remain, since telemedicine methods may involve lightly 
more risk for both patient and practitioner. Nothing can 
replace the traditional one-to-one medical con ultation in 
which both art and science are involved in the exchange of 
information. 

In the future, artificial intelligence may feature more in 
telemedicine. An examination of a computer y tern 
involving neural networking computers (utilising fractal and 
chaos theory analysis) compared a panel of 12 general 
practitioner and eight nurse with the computer, a e sing 
whether a skin lesion wa benign or malignant. The computer 
sy tern achieved I 00% accuracy, compared with 78o/£ 
accuracy by general practitioners and 81 % by nurses. The 
best human accuracy in the conventional and digital 
teledermatology studies wa 96%. 

The future may bring increa ing computer intelligence into 
medicine, enabling simple deci ions to be made rapidly, thu 
facilitating patient triaging, as already illustrated in NHS 
Direct. Information technology and data transmi sion 
improvement will facilitate ea ier image transmi sion. A 
recent study in Morecambe Bay examined digital portable 
telephones and computer-led image transmission, with good 
quality images transmitted via mobile phones and the 
internet. 

CONCLUSIONS 

We live in a rapidly-progre sing world, in which medicine is 
constantly developing. We must not, however, lo e sight of 
the traditional aspect of medicine, and mu t acknowledge that 
telemedicine cannot replace the human a pects of medical 
practice. Properly imp lemented, upported and assessed, 
telemedicine offer enormou opportunities for the improved 
practice of medicine. In Morecambe Bay, teledermatology 
ha been effectively u ed for dermatological management and 
could be a routine part of patient care. 
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