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Early detection is a key strategy for reducing the mor-
tality and economic burden associated with melano-
ma. Dermoscopy is a non-invasive and cost-effective 
tool for melanoma diagnosis, which has been shown 
to be a reliable and sensitive method for detecting 
early-stage skin cancer and reducing the number of 
unnecessary excisions. Patients at high risk of deve-
loping melanoma require long-term surveillance. Use 
of digital dermoscopy follow-up of these patients has 
led to improved outcomes. Combined follow-up pro-
grammes using total-body photography and digital 
dermoscopy have led to further improvements in early 
diagnosis and diagnostic accuracy. Dermoscopy is now 
widely used by dermatologists, but the public health 
impact of this tool is yet to be evaluated. Despite the 
clear advantages of dermoscopy and digital follow-up 
meth ods, dermoscopy training and access to digital 
dermoscopy among dermatologists and general prac-
titioners needs to be improved. 
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The incidence of skin cancer has been increasing 
worldwide over the past few decades (1). In parti

cular, the incidence of malignant melanoma has increased 
exponentially over time in populations with European 
ancestry and skin types I–III (2), with 132,000 melano
mas currently reported worldwide each year (1). How
ever, with the development of primary and secondary 
melanoma prevention measures, the US 5year survival 
rate in type I–III individuals has risen significantly, 
from 40% in the 1940s and 68% in the 1970s to 93% 
in 2002 (p < 0.05) (3). The estimated 10year survival 
rate in France is approaching 95% (4). Of all secondary 
prevention measures, earlier detection of earlystage 
melanoma is the most likely cause of improved survival 
among this mostatrisk white population (5). Although 
the first steps of progression to melanoma are well known 
and no one should die from this disease (6), melanoma 
is still underdiagnosed in dermatological practice. In 
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2003, melanoma was the second most common cause 
of lawsuits for malpractice in the USA and in 70% of 
cases the claims were for falsenegative diagnoses (7), 
although the number of claims has declined significantly 
in recent years (8). The greatest issue is that differential 
diagnosis between a benign lesion and melanoma is 
difficult to ascertain: the chance of a small black mole, 
among numerous similar moles on the back of a patient 
being melanoma is very low (approximately 1 in 2 mil
lion (9)) and most often melanoma and benign naevi look 
too similar to be distinguished, even by an expert eye. 
One way to differentiate these 2 lesions with certainty 
is pathological analysis of a biopsy specimen; however, 
this is not feasible in individuals with multiple naevi, 
where every excisional biopsy leaves undesirable scars 
and because there is a high prevalence of benign moles. 
It is therefore important to recognize the early stages of 
melanoma and to develop tools for diagnosis to avoid 
unnecessary excision of moles that have a strong chance 
of being benign. In patients with a personal or familial 
history of melanoma or those with numerous naevi who 
are at high risk of developing melanoma, followup of 
patients is a key strategy for early diagnosis and further 
improving survival. We describe here how the use of 
dermoscopy and digital followup are leading to earlier 
detection of melanoma and a reduction in the number of 
excisions, even for lesions with atypical pigmentation 
patterns and in highrisk populations. 

DERMOSCOPY: A NEW NON-INVASIVE TOOL 
TO IMPROVE THE DIAGNOSIS OF MELANOMA

Dermoscopy is a noninvasive diagnostic method based 
on microscopy of the skin surface that allows better 
visualization of the internal structures of lesions, un
derneath the stratum corneum. Two systems have been 
developed: immersion dermoscopy using fluid (such as 
mineral oil) to improve contact between the lens and the 
skin and decrease light reflection by the stratum corneum, 
and polarized light dermoscopy using a filter to block 
reflected light. Dual-mode dermoscopy incorporates both 
systems and can be used in various mode combinations 
(immersion dermoscopy ± polarized light and polarized 
light dermoscopy ± immersion), to allow either optimal 
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visualization of superficial structures closer to the skin 
surface with the immersion dermoscopy mode, or exa
mination of deeper skin components by switching to the 
polarized light mode. 

The main principles of dermoscopy are based on 
colour and structure (10, 11). Colour is used to evaluate 
the depth of pigmentation in the dermis, ranging from 
dark (black) when the pigmentation is in the corneum 
layer to lighter (blue) when the pigment is deeper in 
the dermis (Fig. 1A). The pigmented structures viewed 
by dermoscopy reflect the anatomy of the lesion, e.g. 

reticulation reflects the shape of the dermal–epidermal 
junction, dark spots correspond to pigment in the stratum 
corneum (Fig. 1B), globules correspond to pigment at the 
dermalepidermal junction or inside the dermis in nested 
naevi (Fig. 1C). However, extensive training is required, 
as dermoscopic features vary greatly between lesions 
from different sites, with certain localizations (e.g. face, 
palms and soles, nails, mucous membranes, scar tissue) 
giving rise to unique pigmentation patterns. Experts 
in dermoscopy usually use a heuristic approach, but a 
more analytical method is required during dermoscopy 

training and in difficult cases. The analytical 
approach uses positive and negative criteria, 
key features, pitfalls and algorithms to aid 
the diagnosis. The Asymmetry, Border, Co
lor and Differential Structures (ABCD) rule 
devised by Stolz et al. in 1994 (12) allows 
semiquantitative analytical interpretation of 
dermoscopic images. Using this system each 
criterion is accorded a score that is then used 
to calculate the Total Dermal Score (TDS). 
Lesions with a TDS > 5.45 are considered 
to be highly suggestive of melanoma. This 
scoring system is useful as a dermo scopy 
training tool and in difficult-to-diagnose 
cases. However, the ABCD rule cannot be 
applied to the analysis of lesions with aty
pical pigmentation patterns or those arising 
in certain locations. Studies of large series 
of patients have allowed lesionspecific 
dermoscopic criteria to be defined for the 
detection and differential diagnosis of some 
of these lesions, such as facial lentigo ma
ligna melanoma (13, 14), pigmented and 
nonpigmented acral lentiginous melanoma 
(ALM) occurring on palmoplantar skin 
and in the nail apparatus (15, 16), and even 
amelanotic and hypomelanotic melanoma 
(17) (Table I). 

Several metaanalyses have shown con
clusively that dermoscopy improves the 
accuracy of diagnosis of pigmented lesions 
when performed by experienced examiners 
(18–20). Dermoscopy also reduces the num
ber of unnecessary excisions, with a recent 
study showing that the number of excisions 
of naevi has decreased in specialized centres 
over the 10year period from 1998 to 2007, 
whilst the number of melanomas excised at 
these centres has increased (LT: unpublished 
observation, (21)). Use of dermoscopy is 
therefore essential in all difficult to diagnose 
lesions, which may include cases of sebor
rhoeic keratosis, dermatofibroma, basal cell 
carcinoma, angioma, naevi, melanoma and 
unpigmented lesions. 

Fig. 1. Colours and structures viewed by dermoscopy. (A) Colour scale of dermoscopy 
images depending on the depth of pigment in the dermis. (B) Dark dots viewed by 
dermoscopy corresponding to pigment in the stratum corneum (arrow). (C) Globules 
(arrows) viewed by dermoscopy corresponding to pigment at the dermal-epidermal 
junction or in the dermis in nested naevi.
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USE OF DERMOSCOPY IN DAILY PRACTICE

A study in France has shown that dermoscopy is now 
used by nearly 95% of private practice dermatologists na
tionwide, with the majority of these physicians receiving 
training for more than 5 years (60%), through meetings 
and books (89% and 76%, respectively) (22). Globally, 
the dermatologists participating in this study were in 
agreement that dermoscopy increases early detection of 
melanoma, reduces the number of unnecessary excisions 
and reduces patient anxiety, but approximately 30% did 
not find that dermoscopy reduces anxiety among physici
ans (22). This finding may reflect a lack of confidence 
among dermatologists in their ability to achieve a correct 
diagnosis using this technique. Several factors influence 
the level of use of dermoscopy among physicians: sex 
(female dermatologists are more likely to use dermo
scopy than males (96% vs. 92%, p = 0.002) and age (der
matologists below the age of 45 years are more likely to 
use dermoscopy than physicians > 63 years of age (97% 
vs. 89%, p = 0.013) (22). A similar study conducted in 
French hospitals also revealed that physicians working in 
hospital dermatology units recognize the advantages of 
dermoscopy in the diagnosis of melanoma, and although 
dermoscopy was widely used, training was viewed as too 
time-consuming (23). This hospital study also identified 
a similar trend in increased use of dermoscopy among 
younger physicians, as well as those in lower hierarchical 
positions (23). These trends in dermoscopy use were 
also observed in several US studies (24–26). A recent 
panEuropean survey of registered dermatologists found 
that, although dermoscopy use across Europe was high 
(89% of participants), improved access to facilities in 
public healthcare settings and increased training during 
hospital residency would lead to further improvements 
in use for a range of skin diseases (27). Despite the wi
despread use of dermoscopy and availability of online 
training tools (http://www.dermoscopy-ids.org/index.
php/education/podcasts) and training courses in France 
and elsewhere in Europe, these studies highlight the fact 
that interpretation of dermoscopy findings is complex 

and training methods and terminology may need to be 
updated to improve confidence among dermatologists. 
Although training is time-consuming and often difficult 
(23), improving expertise is essential, as dermoscopy has 
been shown to improve the accuracy of clinical diagnosis 
of melanoma, but only when conducted by experienced 
examiners (18–20, 28). For a trained dermatologist, a 
complete skin examination with dermoscopy increases 
the time spent on one patient by only 4 min (29). When 
the benefits of dermoscopy over naked-eye examinations 
are considered, this extra time appears worthwhile (29). 

IMPACT OF DERMOSCOPY ON PUBLIC HEALTH 

Epidemiological studies suggest that melanoma con
stitutes a family of tumours with different growth rates 
and propensities for metastasis (30, 31). Slowgrowing 
melanomas are welldocumented and require longterm 
followup for accurate diagnosis (30). However, rapidly 
evolving melanomas have also been reported (31). These 
lesions are generally large enough at diagnosis for me
tastasis to have already occurred, resulting in a poor 
prognosis. Studies aiming to correlate reflectance-mode 
confocal microscopy findings with histopathological 
and dermoscopy investigations of melanoma subtypes, 
together with new insights into melanoma development 
from stem cellderived cancer models, suggest that 
some forms of rapidly growing melanoma arise from 
the dermis (32, 33). The deep location of these lesions 
and their generally symmetrical nature could render 
dermoscopy ineffective for the early diagnosis of these 
forms of melanoma. However, so far, the only form of 
melanoma that has been shown conclusively to occur in 
the dermis is melanoma arising in large congenital naevi. 
Interestingly, epidemiological studies show that, whilst 
the incidence of melanoma is increasing (2), mortality 
rates are stable (30, 31). This lack of a decline in mortality 
has led to the suggestion that early detection programmes 
do not reduce melanoma mortality (34–36). Results of a 
French national health institute (Institut de veille sanitaire 

Table I. Key lesion-specific dermoscopy findings indicating the presence of melanoma 

Type of lesion (study ref) Study population, n Signature dermoscopic finding

Lentigo maligna melanoma (14) White-skinned population
125 (118 facial lesions, 7 non-facial lesions)

≥ 1 classical Stolz criteriaa

Increased vascular density
Red rhomboidal structures
Target-like pattern
Darkening at dermoscopic examination

Palmoplantar acral lentiginous melanoma (15) 66 Irregular diffuse pigmentation
Parallel-ridge pattern

Acral lentiginous melanoma of the nail apparatus
(15)
(16)

44
20

Brown background pigmentation
Irregular longitudinal brown to black lines

Amelanotic acral lentiginous melanoma (15) 37 (27 palmoplantar, 9 nail) Remnants of pigmentation
Polymorphic vascular pattern

Amelanotic and hypomelanotic melanoma (17) 222 Blue-white veil
Scar-like or irregularly shaped depigmentation
Multiple blue-grey dots
Irregular brown dots/globules
5 to 6 colours
Predominant central vessels

aHyperpigmented follicular opening, pigmented rhomboidal structures, annular-granular pattern, obliterated hair follicles (13).
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(37)) study of the incidence and mortality of cancer from 
1980 to 2012 suggest that this may be the case for male 
patients: out of all cancers studied, melanoma showed 
the second highest annual percentage increase in inci
dence in males over the time period studied and showed 
the ninth highest rate of mortality in 2012. It is now the 
leading cancer in terms of annual percentage increase in 
mortality in males in France. In contrast, this is not the 
case in females, indicating that women adhere better to 
the early detection programmes. Thus, the suggestion that 
early detection programmes do not reduce mortality is 
no longer true in most occidental countries, with success 
rates depending on numerous factors, including patient 
compliance. 

The majority of deaths from facial or acral melanomas 
occur in patients with a longterm history of horizontal 
growth phase melanoma with recent evolution, rather 
than from aggressive fastgrowing melanomas (LT; un
published observation). In these cases, early detection 
offers interesting perspectives for reducing mortality. 
Al though both under and overdiagnosis have been 
reported for many cancers (38, 39), making an early 
diagnosis is highly important for patients with skin can
cer. In addition, the benefits of dermoscopy outweigh 
the financial cost of performing the examination, with 
dermoscopy remaining a relatively lowcost method of 
cancer screening, with the cost in France estimated at 
45.18 Euros per examination per patient (LT; unpublished 
observation). 

DIGITAL DERMOSCOPY: A VALUABLE TOOL 
FOR FOLLOW-UP OF HIGH-RISK PATIENTS

Followup of patients in melanoma is essential for se
veral reasons. Early diagnosis is the only way to reduce 
mortality from melanoma; however, accurate diagnosis 
can be problematic as early melanomas mimic naevi and 
systematic excision of all pigmented lesions is costly and 
inefficient. In addition, excision of all naevi is unfeasible 
in patients with numerous naevi, whilst these patients 
have a significantly higher risk of developing melanoma 
and require longterm surveillance. 

Although dermoscopy significantly increases diag
nostic accuracy among trained observers, the sensitivity 
of this method is not 100%. Like most cancers, melanoma 
changes over time. Addition of an E (for enlargement) 
criterion to the ABCD rule for dermoscopy has led to 
optimization of the sensitivity and specificity of der
moscopy diagnosis (40). Digital dermoscopy (DD) is 
particularly useful for the followup of lesions over 
time; comparisons of good quality images provide ad
ditional opportunities to make an accurate diagnosis 
of an initially featureless melanoma. The use of digital 
dermoscopy followup (DDFU) in daily practice has 
been shown to allow early detection of melanoma and to 
result in large reductions in the number of unnecessary 

excisions compared with use of dermoscopy alone (41). 
A comparison of melanomas diagnosed as part of a sur
veillance programme using DDFU and those diagnosed 
following referral to a melanoma unit revealed that the 
DDFU programme led to a large increase in the diagno
sis of in situ melanomas and lowgrade nonmetastatic 
invasive melanomas (Table II) (42). The advantages of 
DDFU have been confirmed by meta-analyses, showing 
that followup by DD leads to increased detection of thin 
and in situ melanomas (43). Despite these advantages, 
the use of DD remains low in some countries, with only 
8% of private practice dermatologists in France having 
access to a digital dermoscope (22).

INDICATIONS FOR FOLLOW-UP BY DIGITAL 
DERMOSCOPY

The main indications for DDFU are a large number of 
naevi, a personal or familial history of melanoma, a 
predisposition to melanoma (i.e. patients with xeroderma 
pigmentosum) (44) and patients with lesions where ex
cision would lead to disfiguring scars, (LT; unpublished 
observation). DDFU has been shown to be highly ef
ficient when used in a targeted population of high-risk 
patients with familial atypical mole and multiple mela
noma (FAMMM) syndrome, atypical mole syndrome 
(AMS) or a history of melanoma, but is not beneficial 
for patients with multiple naevi and no additional risk 
factors for melanoma (44). Only lesions showing signs of 
suspicion (slight asymmetry, thickening of the pigment 
network, signs of growth at the periphery, etc.) require 
monitoring for changes. Atypical Clark naevi require 
DDFU to assess for deviations from wellestablished 
dermoscopic patterns. If suspicious dermoscopic criteria 
are identified in one lesion, other lesions in the patient 
should be examined, as this will allow for a comparative 
approach to determining if these criteria are specific for 
melanoma in this individual case. DDFU is not indicated 
for lesions that are palpable, nodular or showing signs 
of regression. It is also not appropriate to initiate DDFU 
for lesions showing clear criteria of melanoma; in this 

Table II. Comparison of key characteristics of melanomas diagnosed 
with and without digital follow-up. From refs 41 and 42

Digital 
dermoscopy 
follow-up

No digital 
dermoscopy follow-
up

Melanoma stage at diagnosis (% patients) (42)
  0 (in situ) 70 27.9
  IA 30 37.6
  IB 0 12.7
  II 0 10.9
  III 0 8.5
  IV 0 2.4
Mean Breslow thickness (mm) (42) 0.55 1.72*
Melanoma/non-melanoma ratio (41) 1/2.43 1/10.74 (untrained 

users)**
1/8.14 (trained users)*

*p < 0.001, ** p = 0.101. Untrained users reported receiving < 10 h of dermoscopy 
training and trained users reported receiving > 10 h of dermoscopy training.
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case the lesions should be excised after the initial visit. 
Similarly, DDFU is not indicated for lesions showing 
clear characteristics of benign naevi (SP; unpublished 
observation). Successful followup requires compliance 
of the patients (45); if a patient does not adhere to the 
followup strategy the decision to not excise the lesion 
after the initial examination carries a greater risk of 
missing an early melanoma diagnosis. 

DIGITAL DERMOSCOPY: LONG- AND SHORT-
INTERVAL FOLLOW-UP STRATEGIES

Two strategies have been developed for DDFU. The first 
is the longinterval followup strategy, with followup 
examinations after 6–12 months (28, 45–48). Some of 
the changes viewed by dermoscopy at the followup 
examinations are significant and signal the presence of 
malignant melanoma, whilst others are non-significant 
(Table III). The second method is the shortinterval 
followup strategy, with examination at 2–3 months (49). 
Using this second method, all changes occurring during 
the short-interval follow-up are considered as signifi
cant indicators of the presence of melanoma, with the 
exception of suninduced colour changes and a change 
in the number of milialike cysts (49). The most effective 
followup strategy is to combine the 2 methods, with an 
initial followup examination after 2–3 months and a 
second examination after 6–12 months. A major issue for 
followup strategies is the question of when to release 
patients from surveillance programmes, particularly as 
the majority of patients are concerned about the risk of 
developing melanoma and are therefore keen to continue 
with followup. Metaanalysis of DDFU studies revealed 
that the likelihood of detecting melanoma during follow
up increased with the length of the surveillance period, 
with each additional month of followup leading to de
tection of one additional melanoma (43). Thus, current 
evidence suggests that followup needs to be maintained 
throughout life in highrisk patients. 

FOLLOW-UP WITH DIGITAL DERMOSCOPY 
AND TOTAL-BODY PHOTOGRAPHY: THE 
TWO-STEP METHOD OF DIGITAL FOLLOW-UP

The 2step followup programme combining surveillance 
by totalbody photography (TBP) and DD was establis

hed at the Early Diagnosis Unit of Cutaneous Melanoma, 
Hospital Clinic of Barcelona to monitor patients at high 
risk of developing malignant melanoma (50). In the early 
stages of the programme, a mean of 24 TBP images were 
required per patient, but improvements in camera resolu
tion now mean that mapping with TBP can be completed 
with only 12 images per patient (SP; unpublished obser
vation). Studies are ongoing to determine the optimal 
number of DD images required for patient followup; 
however, when this technique is used in combination 
with TBP the mean number of lesions monitored by DD 
is 18.44 per patient. The 2step examination generally 
requires approximately 20 min, but can be much longer 
in patients with some conditions; for example more than 
1 h in those with xeroderma pigmentosum. A combina
tion of the short and longinterval followup strategies is 
required for optimal surveillance, with examinations after 
approximately 3 months and then every 6–12 months. 

RESULTS OF 10-YEAR FOLLOW-UP OF A 
HIGH-RISK TARGET POPULATION WITH THE 
TWO-STEP METHOD 

When the 2step strategy was applied to the followup 
of a targeted highrisk population (i.e. patients with aty
pical mole syndrome, a personal or familial history of 
melanoma, or a genetic predisposition to melanoma) this 
method was shown to allow early detection of melanoma 
with a low rate of excisions (44, 51). During the 10year 
period since the start of the programme (1998–2008), 
patients were monitored for a mean of 96 months with 
a median of 10 visits per patient. Approximately 75% 
of included patients had between 50 and 200 naevi, and 
had familial or personal history of melanoma (29% and 
44%, respectively). Over the study period, more than 
11,000 lesions were monitored (18.44 lesions/patient) 
but only 1,152 lesions required excision (1.86 lesions/
patient). Of the excised lesions, 8.5% were melanoma 
(51). The majority of the excised lesions (70%) were 
selected because of changes visible by DD, whilst the 
remaining 30% were excised as a result of changes ob
served by TBP (51). 

No differences in melanoma subtype or Breslow thick
ness were found between melanomas identified by DD 
and those identified by TBP (52), confirming that TBP 
can be used as an alternative tool to detect in situ and thin 
melanomas. Focal changes in pigmentation and structure 
were the most commonly detected dermoscopic changes 
occurring in malignant melanomas, whilst no significant 
differences in asymmetrical enlargement, regression and 
changes in pigmentation were found between lesions that 
were confirmed as melanoma and those that were naevi 
(52). In this study 53 lesions were excised that showed 
symmetrical enlargement. Although symmetrical growth 
would be considered as non-significant in long-interval 
DDFU, histological analysis revealed that one of these 

Table III. Significant and non-significant changes in lesions under 
surveillance with digital dermoscopy (DD) using the long-term 
follow-up strategy. From Kittler et al. 2000 (47)

Non-significant changes Significant changes

Darker or clearer overall pigmentation Enlargement
Change in the number of brown 

globules
Change in shape (asymmetric 

enlargement)
Change in number of black dots Regression
Replacement of network by diffuse 

light-brown pigmentation
Appearance of a new colour
Appearance of dermoscopic features 

of melanoma
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lesions was melanoma with a Breslow thickness of 0.5 
mm in an elderly patient. This finding highlights the need 
for excision to be considered for all atypical lesions with 
substantial changes in highrisk patients and that the age 
of the patient also needs to be taken into consideration 
(52). 

Many slowgrowing melanomas were detected by the 
2step surveillance programme, 50% of the melanomas 
excised required more than 2 years of followup to iden
tify the changes, and 75% of these melanomas were still 
in the in situ phase when removed (52). Further analysis 
of this melanoma subgroup has revealed characteristics 
such as a reticular pattern, asymmetry and some focal 
hyperpigmentation (30). Thus, longterm followup is 
essential to rule out melanoma, particularly as in some 
cases these slowgrowing lesions have been found to 
transform over time into fastgrowing, lifethreatening 
thick melanomas (SP; unpublished observation). Al
though compliance with the 2step followup system is 
good, with 84.1% of patients continuing surveillance 
after 10 years, a mortality rate of 2.2% was observed 
during the study period, mainly (85% of cases) as a result 
of a previous melanoma developed before inclusion in 
the programme (51). This observation again highlights 
the fact that patients with multiple melanomas are still 
at risk of dying from a previous malignant melanoma 
despite regular followup. 

Over the 10year period, new melanomas were diag
nosed in 12.6% of patients studied, with the likelihood 
of developing a new melanoma during followup increa
sing significantly for patients with a personal history of 
melanoma (Fig. 2) (51). Thus, patients with multiple 
primary melanomas need specific follow-up because they 
have a high probability of developing new melanomas 
during the surveillance period. Age is often considered 
an important factor in the likelihood of developing me
lanoma. As expected, the efficiency of the 2-step method 
was highest in elderly patients. The number of lesions 
showing changes is typically much lower in patients over 
60 years of age than in younger patients, where many 

lesions show changes requiring excision. As a result, the 
ratio of benign to malignant melanoma in patients > 60 
years was 1:7.2, whereas it was 1:18.5 in patients < 20 
years (SP; unpublished observation). However, these 
results show that the 2-step method is beneficial in the 
followup of young highrisk patients and can be used to 
detect melanoma in patients where many lesions undergo 
changes (51). 

The 2step followup method has also been used 
for surveillance of highrisk patients in Australia (53). 
Monitoring of patients with TBP and DD over a 5year 
period in this Australian population was also found to 
lead to earlier detection of melanomas, with 38% being 
detected by TBP and 39% by DD. The risk of developing 
a new melanoma during the surveillance period appeared 
to be high in this population, with 12.7% of patients 
developing a new melanoma during the first 2 years of 
followup compared with approximately 12.6% over 10 
years in the Spanish highrisk population (51, 53). The 
benefits of TBP as an additional detection method were 
highlighted in the Australian study by the identifica
tion of thick melanomas, 5 of which were desmoplastic 
melanomas. Although dermoscopic characteristics have 
been defined for desmoplastic melanomas (54), these 
types of melanoma require a clinical examination and 
cannot be diagnosed by dermoscopy alone. However, 
the appearance over time of these lesions on the TBP 
map of high-risk patients was a sufficient indicator for 
further investigation of the lesion and diagnosis of thick 
melanoma using the 2step method (53). 

Another subgroup of patients at high risk of developing 
advanced melanoma, despite participating in DDFU pro
grammes, are patients carrying mutations in the MITF 
gene. These patients often have over 200 naevi and are 
susceptible to developing fastgrowing nodular mela
nomas, which can grow to a thickness of 1 mm within 
2 months (55). Early diagnosis of melanomas in these 
patients relies on patient education, with patients perfor
ming regular examinations of the skin and reporting any 
new lesions persisting for more than 2 weeks for further 
investigation. 

PERSPECTIVES IN MELANOMA DIAGNOSIS

The most important perspective in the use of dermoscopy 
for the diagnosis of skin cancer is telemedicine. This re
latively new approach to skin cancer diagnosis is discus
sed in further detail by MorenoRamírez & Argenziano 
(56). Telemedicine helps to diagnose difficult cases by 
providing remote access to expert dermatologists and 
avoids the unnecessary time and costs associated with 
patients travelling long distances to attend specialized 
clinics. More advanced imaging techniques, such as re
flectance confocal microscopy (57), are also now being 
applied to the diagnosis of skin cancer. Use of reflectance 
confocal microscopy has already been shown to improve 

Fig. 2. Diagnosis of a new melanoma during follow-up. NPM: new 
primary melanoma, PM: primary melanoma. From Salerni et al., 2012 (51).



A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a
L. Thomas and S. Puig20

www.medicaljournals.se/acta

the accuracy of melanoma diagnosis in equivocal lesions 
detected through DDFU programmes and to reduce the 
number of unnecessary excisions (58–60). Alternative 
methods, such as the use of sniffer dogs in melanoma 
clinics, have also been described (61, 62). 

Transfer of expertise to general practitioners (GPs) is 
another important perspective in the field of melanoma 
diagnosis, particularly as the number of practicing 
dermatologists continues to fall in many countries. 
Although use of dermoscopy with a simplified 3-point 
checklist has been validated as a tool for melanoma 
diagnosis by nonexperts (63), few countries in Europe 
currently provide training on the basic principles of der
moscopy to GPs. In contrast, in Australia, the majority 
of research in the field of dermoscopy is conducted by 
GPs rather than dermatologists, for example the work 
of Dr A. Cameron (School of Medicine, University 
of Queensland, Brisbane, Australia) and S. Menzies 
(Sydney Melanoma Diagnostic Centre, The University 
of Sydney, Australia). 

CONCLUSION

Dermoscopy has proven its efficiency in the differential 
diagnosis of pigmented tumours of the skin. However, 
the many exceptions in the dermoscopic analysis of 
skin lesions are a source of complexity and may reduce 
compliance among trainees, leading to the suggestion 
that teaching methods need to be reevaluated. When 
performed by trained users on compliant patients, DDFU 
further increases the diagnostic accuracy of dermoscopy. 
Training is therefore of tremendous importance, both for 
dermatologists and GPs. In targeted populations with a 
high risk of developing melanoma, the combined use 
of TBP and DD (2step method of digital followup) 
allows the detection of melanomas at early stages and 
significantly reduces the number of excisions. Long-term 
followup is required in these highrisk populations to 
allow the detection of slowgrowing melanomas. Teleme
dicine already is, and will be, an important link between 
clinicians and experts. Finally, although the benefits of 
dermoscopy in the early diagnosis of melanoma have 
been confirmed in many studies, the public health impact 
of dermoscopy requires further study. 
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