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Dermoscopy: not just for dermatologists

Xinyuan Wu', Michael A Marchetti' & Ashfag A Marghoob*'

Practice points

Dermoscopy use in the diagnosis of skin cancer
e By dermatologists:

- Dermoscopy use by trained dermatologists leads to improvements in diagnostic accuracy of melanoma and has
led to new diagnostic modalities such as sequential digital dermoscopic monitoring and teledermoscopy.

e By primary care providers:

- Dermoscopy use by primary care providers can increase the sensitivity for skin cancer detection while
simultaneously decreasing the number of unnecessary biopsies and specialty referrals.

e By other medical specialties:

- Dermoscopy can be of use to specialties such as gynecology, urology, ear nose and throat, plastic surgery,
ophthalmology, dentistry and podiatry, who often encounter patients with concerning skin lesions.

e By medical students:

- Training medical students in dermoscopy has shown to increase their awareness of skin cancer screening and
diagnostic accuracy of pigmented skin lesions.

e By patients and their families:

- Dermoscopy can assist patients and their families during skin self-examinations and mobile dermatoscopes allow
patients to capture and transmit images of concerning lesions to their physicians.

e By nonmedical professionals:

- Laypersons in the personal care service industry such as hair stylists, barbers, aestheticians and massage therapists
may benefit from dermoscopy training as they could help provide skin cancer screening to the general population.

Dermoscopy beyond skin cancer diagnosis

e Dermoscopy has the potential to help the diagnosis of other cutaneous diseases and to lead inspiring advancements
in translational research and medical technologies.

e Diagnosis of other cutaneous conditions:

- Dermoscopy use can aid in the diagnosis of inflammatory, infectious, autoimmune and connective tissue skin

disorders.
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Practice points (cont.)

Future perspective

skin lesions and rashes.

Dermoscopy beyond skin cancer diagnosis (cont.)
e Longitudinal monitoring of skin conditions and treatment response:

- Dermoscopy provides a noninvasive approach to follow various cutaneous diseases for progression, severity and
response, as well as adverse effects to treatment.

e Exvivo dermoscopy use in pathology:

- Exvivo dermoscopy has been shown to be helpful in guiding pathologists to identify the optimal area for
cutaneous tissue sectioning.

e Dermoscopy use in translational research:

- Mutational studies that characterized nevi and melanomas based on dermoscopic pattern have shed light on the
molecular underpinnings of nevi and melanomas.

e Dermoscopy use in medical technologies:

- Dermoscopy has facilitated the ongoing development and improvement of confocal laser microscopy, mobile
teledermoscopy and videodermoscopy.

e Similar to the impact of the otoscope, ophthalmoscope and stethoscope in improving the bedside diagnosis of ear,
eye and heart conditions, the dermatoscope will likely become a routinely used handheld tool for the examination of
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SUMMARY Use of dermoscopy has been proven to increase diagnostic accuracy for
melanoma. It is frequently used by dermatologists and other healthcare providers during
skin cancer screening and in the evaluation of concerning skin lesions. Studies have shown
that it is useful in the diagnosis of many nononcologic cutaneous diseases as well as in the
monitoring of disease progression and treatment response. Furthermore, dermoscopy has
the potential to aid in pathology specimen sectioning, translational research and medical
technology development. Its broad applications and ease of use will make it an increasingly
influential tool in healthcare. In this article, we review the established uses of dermoscopy by
different healthcare providers and its potential future applications.

Dermoscopy is a noninvasive skin imaging
technique that aids in the diagnosis of skin
lesions. The dermatoscope is a handheld device
that permits the visualization of subsurface
colors, structures and patterns in skin lesions
not visible to the naked eye. Dermoscopy works
principally through modifying the cutaneous
air-tissue optical interface and providing mag-
nification (typically 10x). Two forms of der-
moscopy can be used: nonpolarized and polar-
ized dermoscopy. Nonpolarized dermoscopy
requires use of a contact glass plate and liquid
interface that leads to a significant reduction
in surface reflected light. In contrast, polar-
ized dermoscopy can be performed without
skin contact and uses a detector that preferen-
tially accepts light remitted from deeper skin
layers, eliminating the visualization of surface
reflected light [1].
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Dermoscopy helps link the underlying micro-
scopic histopathology to macroscopic clinical
dermatology [2] and has been shown to improve
diagnostic accuracy for primary cutaneous mela-
noma with appropriate training [3-8]. In addi-
tion to its ability to enhance visualization of
pigmented structures, dermoscopy is also useful
in identifying subtle structures such as hemor-
rhagic areas and vascular structures [2,9], there-
fore expanding its scope of application to evalu-
ation of nonpigmented skin disorders including
inflammatory diseases, infections/infestations
and amelanotic neoplasms [10]. Furthermore,
dermoscopy holds great potential in clinical
and translational research [s5]. Because of its
multifunctionality and ease of use, dermoscopy
is becoming increasingly popular among health-
care providers and researchers. Although arti-
cles have been published on the application of
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dermoscopy in specific fields, a current overview
summarizing its use across medical disciplines is
lacking. In this article, we review the established
uses of dermoscopy by different healthcare pro-
viders and its potential future applications for
professionals and nonprofessionals alike.

Dermoscopy use in the diagnosis of skin
cancer

Dermoscopy is most frequently used for the
diagnosis of skin cancer. The incidence of
both melanoma and nonmelanoma skin cancer
(NMSC) has been steadily rising worldwide over
the past few decades [11]. Detection at early stages
is essential for efficacy of treatment and disease
outcome. For both dermatologists and nonder-
matologists, accurate diagnosis of skin cancers
is crucial. Specific dermoscopic morphologic cri-
teria have been defined for many types of skin
cancers [2,12,13]. Table 1 lists the most common
skin cancers and their associated dermoscopic
features.

¢ By dermatologists
While skin cancers are diagnosed by numerous
healthcare providers from various disciplines,
dermatologists were the first to adopt the rou-
tine use of dermoscopy in the evaluation of
cutaneous malignancies. Systematic reviews have
found that use of dermoscopy by trained der-
matologists leads to significant improvements in
diagnostic accuracy for primary cutaneous mela-
noma [6-8]. For instance, in a meta-analysis of 14
paired studies comparing melanoma diagnostic
accuracy with and without dermoscopy, Kittler
et al. found an increase 0of 49% (p = 0.001) when
dermoscopy was used, primarily attributed to
increase in sensitivity (7]. The improvement in
clinical diagnostic accuracy also translates into
a lower benign to malignant biopsy ratio for
pigmented lesions, preventing many unneces-
sary biopsies and reducing costs [1516]. In a
randomized controlled trial of 913 consecu-
tive subjects for pigmented lesion evaluation in
a pigmented lesion clinic, Carli ez al. observed
a reduction in biopsy rate from 15.6 to 9.0%
(p = 0.13) when clinicians used dermoscopy [15].
In addition to melanoma, dermoscopy use in the
diagnosis of NMSC has also shown promising
results of high sensitivity and specificity [17].
Dermoscopy has also led to new approaches
to skin cancer diagnosis. For instance, it has
made possible sequential digital dermoscopic
monitoring of clinically equivocal melanocytic
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lesions. Sequential monitoring allows for images
captured at different time points to be compared
side by side to detect subtle changes that are not
clinically apparent. Since most nevi in adults are
in senescence, they will not change significantly
over time. In contrast, melanomas can reveal
changes detectable via dermoscopy within weeks
to a few months. Nonetheless, some nevi that
have not entered senescence are dynamic and
undergo changes, limiting the specificity of this
diagnostic modality [18]. While certain changes,
such as symmetric enlargement and global pig-
ment alterations, are frequently observed in
common nevi, other changes have been spe-
cifically associated with melanoma, including
focal enlargement and appearance of melanoma-
associated dermoscopic structures [18,19]. Use of
this technique prevents unnecessary biopsies of
biologically indolent/nonchanging lesions and
concurrently allows identification of clinically
subtle melanomas lacking the ABCD features
(1920]. The sequential monitoring approach is
particularly beneficial for patients with elevated
total body nevus counts or dysplastic nevi, who
are often subjected to numerous unnecessary
biopsies of clinically atypical but histologically
benign nevi.

Teledermoscopy introduced the possibility
of skin cancer diagnosis conducted remotely.
Teledermatology is gaining popularity because
it saves time and increases access to specialty
care. While limitations exist in teledermatol-
ogy, especially in diagnosing ambiguous skin
lesions, teledermoscopy renders more detailed
information about skin lesions, which in turn
translates into improved diagnostic accuracy
and confidence in the teleconsultation [13].
Studies of teledermoscopy have reported high
diagnostic concordance between teleconsulta-
tions and in-office visits [21]. Piccolo et al. com-
pared the diagnoses rendered on 66 pigmented
lesions by in-office visits to teledermoscopy
consults and found the diagnostic concordance
to be 91% [22]. All lesions were subsequently
excised and evaluated on histopathology. The
investigators found no statistically significant
difference between the numbers of correct
diagnoses made via teledermoscopy versus
standard office visits [22]. Teledermoscopy can
also improve efficiency by facilitating the tri-
age of obviously benign or malignant lesions,
leading to faster, more convenient and more
cost-effective physician services. A prospective
study in New Zealand that compared triage of
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Table 1. Commo i associated dermoscopic structures.

Skin cancer type
Basal cell carcinoma

Squamous cell carcinoma

Melanoma

Associated dermoscopic structures

This basal cell carcinoma reveals multiple
erosions, leaf-like areas, concentric structures and
shiny white structures

This squamous cell carcinoma reveals glomerular
vessels and keratin pearls

This melanoma reveals blue-white veil,
off-centered blotch and peripheral tan
structureless area

Data taken from [12,14].

pigmented lesions by a virtual teledermoscopy
clinic and a standard dermatology clinic found
a two thirds reduction in wait time for initial
appointment and cost savings of 14% when
using the virtual teledermoscopy clinic arm [23].

The prevalence of dermoscopy use among
dermatologists is rising globally. Surveys in dif-
ferent countries show that in western Europe
and Australia, dermoscopy is used by over 90%
of dermarologists [24,25]. In the US, dermoscopy
use is more limited at an estimated rate of 48%
among dermatologists, but has been steadily

increasing and is used by over 90% of derma-
tology chief residents [26,27]. With its numerous
advantages, dermoscopy is anticipated to become
an essential bedside tool for all dermatologists.

¢ By primary care providers

Primary care providers (PCPs) such as family
doctors, pediatricians, nurse practitioners and
physician’s assistants may also benefit from der-
moscopy use in skin cancer diagnosis and screen-
ing because they are often the first healthcare pro-
vider to encounter patients with skin cancers. Use
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of dermoscopy in the primary care setting has
been found to reduce the number of unnecessary
biopsies and specialty consult referrals [3). In a
study by Argenziano ezal., 73 PCPs in Spain and
Italy were given a 1-day training course in skin
cancer detection with dermoscopic evaluation
and were then randomly assigned to skin cancer
screening groups with or without dermoscopy.
After evaluation of 2522 lesions over a 16-month
period, the referral sensitivity and negative pre-
dictive values of the dermoscopy group were sig-
nificantly higher at 79.2 and 98.1%, respectively,
versus 54.1 and 95.8% in the nondermoscopy
group [28]. On histopathologic examination of
equivocal lesions, PCPs without dermoscopy
missed 23 malignant skin tumors compared
with six missed by the dermoscopy group [23].
In another study, Grimaldi ¢t a/. found a 76.5%
reduction in the number of unnecessary surgi-
cal procedures performed by PCPs trained in
the use of dermoscopy during the assessment of
235 lesions in 197 consecutive patients screened
over a 5-month period [3]. A systematic review of
studies on the effect of dermoscopy use by family
physicians showed that dermoscopy significantly
increased the sensitivity and positive predictive
value without compromising specificity in the
diagnosis of melanoma [29]. Similarly, nurse
practitioners trained to use dermoscopy in skin
cancer screening were able to more accurately tri-
age suspicious lesions and make fewer unneces-
sary specialty referrals [30]. The average wait time
for a new dermatology appointment in the US
is estimated to exceed 30 days; improved skin
cancer screening and assessment of skin lesions
in the primary care setting can free up valuable
appointments and conserve healthcare resources
(31]. In addition, the incorporation of dermoscopy
in the primary care setting can boost the confi-
dence of PCPs and increase their likelihood of
performing skin cancer screening during routine
physical examinations [28.29].

¢ By other medical specialties

Skin cancer diagnosis is not only relevant to
dermatologists and PCPs. Other specialties
such as Gynecology, Urology, Ear Nose and
Throat (ENT), Plastic surgery, Ophthalmology,
Dentistry and Podiatry often encounter patients
who present for skin lesions. Pigmented lesions on
the genitalia can be evaluated with dermoscopy
during a pelvic or urological exam [32]. A study
by Mannone et al. used dermoscopy in evaluating
mucosal pigmentation in 170 consecutive patients
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seen in a vulva clinic in Italy over a period of
2 months. They found vulvar pigmented lesions
to be present in 19% of the patients and that der-
moscopy was helpful in differentiating benign
melanosis from malignancy [32]. In addition,
melanocytic lesions are often located in the pubic
region. Melanocytic nevi located in the genitalia
are referred to as ‘nevi of special sites’ and they can
be difficult to distinguish from melanoma both
clinically and histopathologically 33]. In evalu-
ating melanocytic lesions in the pubic region,
dermoscopy can be useful in differentiating nevi
from melanoma. Some studies have reported
dermoscopic criteria that can assist in charac-
terization of these ‘special site’ nevi 32,34]. Use of
dermoscopy by physicians that routinely examine
the genital area can facilitate the eatly detection
of skin cancer while at the same time reduce the
number of benign nevus biopsies. Similarly, EN'T,
Ophthalmology, Dentistry and Podiatry focus on
areas of the body where skin cancers frequently
arise. Periocular and periorbital skin malignancies
are often clinically subtle in early stages; visu-
alization with dermoscopy increases diagnostic
sensitivity and allows for prompt oculoplastic
management [35]. A prospective study by Tosi
et al. evaluated conjunctival pigmented lesions
in 49 consecutive patients with dermoscopy and
found that conjunctival melanoma showed signif-
icant dermoscopic differences in geometry, color,
color distribution and texture compared with
benign lesions [36]. Dermoscopy use simplified
the evaluation process and allowed for sequential
follow-up using reproducible high-quality digital
images (36].

Another specialty in which dermoscopy is
gaining popularity is plastic surgery, which man-
ages a substantial proportion of cutaneous lesion
excisions, particularly on cosmetically sensitive
anatomic sites. In a study by Townley et al., 30
plastic surgeons who attended a 1-day training
course in dermoscopy demonstrated improved
ability to differentiate malignant from benign
skin tumors, with a diagnostic accuracy increase
of 44 to 56% (p < 0.05) when comparing their
pre- and post-course tests consisting of 30 skin
lesions [37]. This observed benefit has led to the
incorporation of dermoscopy courses offered
during plastic surgery and ENT facial plastics

national conferences.
¢ By medical students

Dermoscopy use in the detection of skin can-
cer can be incorporated into medical school
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education, improving the confidence and diag-
nostic accuracy of skin cancer diagnosis among
medical students. A survey study showed that
when medical school students received a single
15-minute dermoscopy training session in their
preclinical years, they paid more attention to
skin inspection during physical examinations
in subsequent clerkships and had significantly
improved diagnostic accuracy of malignant skin
lesions compared with students who did not
receive dermoscopy training [38]. This improved
diagnostic accuracy was retained 1 year later
when the students were asked to distinguish
malignant from benign lesions. A majority of
medical students in the US report having insuf-
ficient dermatologic education while in school
and as a result, low confidence during skin lesion
assessments [38]. Approximately 80% of students
exposed to dermoscopy training have reported
positive attitudes toward learning dermoscopy
(38]. More widespread dermoscopy training dur-
ing medical school might enhance the ability and
confidence of physicians to perform skin can-
cer screenings. This in turn may have a positive
impact on future skin cancer related morbidity
and mortality.

¢ By patients & their families

Patients have been found to detect the majority
of melanomas [39]. As melanomas detected by
patients are diagnosed at a more advanced stage
than physician-detected melanomas, patients
at high risk for skin cancer are recommended
to perform monthly skin self-examinations
(SSEs) [40-42]. As dermoscopy is simple, quick
and noninvasive, motivated patients could
potentially incorporate dermoscopy into their
SSEs to improve their evaluation and triage of
new or changing lesions. Dermoscopy use by
patients has not been widely explored, but case
reports and preliminary studies have illustrated
its potential use as an aid during SSEs. Goulart
et al. reported 2 cases where patients used derma-
toscopes to identify a melanoma and a dysplastic
nevus, respectively [39].

The introduction of mobile dermatoscopes,
assembled by adding a compact low-cost derma-
toscope attachment to a mobile device equipped
with a camera, has facilitated the possibility of
patient-initiated teledermoscopy. Patients have
the ability to save and transmit dermoscopic
images of concerning lesions to their physicians.
The advantages of patient-acquired teledermos-
copy include faster and potentially more efficient
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care, as well as patient convenience. Janda ez al.
examined the feasibility of using teledermoscopy
during SSEs in ten patients at high-risk for mela-
noma and reported that patients had little dif-
ficulty in the teledermoscopy consult process but
had relatively low specificity in selecting suspi-
cious lesions [43]. With more education or derma-
tologist guidance in selecting lesions for patients
to self-monitor, patient-driven teledermoscopy
may be practical and cost-efficient for patients
at high-risk for skin cancer [43]. More studies are
needed to explore the feasibility of this emerging
role of dermoscopy.

¢ By nonmedical professionals

Laypersons in the personal care service industry
whose professional duties often involve cutane-
ous sites, such as hair stylists, barbers, aestheti-
cians and massage therapists, may represent a
potential public health resource that could aid
in providing skin cancer screening to the gen-
eral population. There are multiple case reports
of these nonmedical professionals identifying
melanomas [44]. Hairdressers and barbers, for
example, could be educated on the use of der-
moscopy to identify skin cancers common to
the head and neck [45,46]. Studies are needed to
assess the feasibility of utilizing this group in
skin cancer screening,.

Dermoscopy use beyond skin cancer
diagnosis
¢ Diagnosis of other cutaneous conditions
In addition to skin malignancies, use of dermos-
copy has been studied in various inflammatory,
infectious, autoimmune and connective tissue
skin disorders [2]. For instance, dermoscopy can
be used to improve the visualization and identi-
fication of medically important infestations, such
as pediculosis, scabies, ticks, tungiasis and cutane-
ous larva migrans [10]. Dermoscopic patterns have
also been described for viral cutaneous infections,
including warts and molluscum contagiosum [10].
Delays in the diagnosis of these conditions can
lead to significant morbidity, disease spread and
epidemiological burden. A systematic review on
dermoscopy use in the diagnosis of skin infesta-
tions and infections has shown comparably high
diagnostic accuracy with ex vivo clinical diagnosis
via skin scrapings under light microscopy, which
can be significantly more time consuming and
unpleasant for patients [10].

Dermoscopy has also been used in the diag-
nosis of hair disorders, such as alopecia. Features
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such as hair diameter diversity and perihilar
signs are associated with androgenic alopecia
whereas yellow dots and dystrophic hair shaft
features indicate alopecia areata [47]. The diag-
nosis of inflammatory disorders such as psoriasis
and lichen planus can also benefit from incorpo-
ration of dermoscopy. Visualization of dilated,
elongated and convoluted capillaries showing a
typical ‘glomerular’ or ‘bushy’ quality can aid
the diagnosis of psoriasis. Similarly, visualiza-
tion of Wickham striae along with other deeper
vascular structures invisible to the naked eye can
facilitate the diagnosis of lichen planus [47].

In addition to infectious and inflammatory
disorders, dermoscopy can be helpful in the
evaluation of connective tissue diseases through
examination of cutaneous vascular patterns pre-
sent in skin lesions and nailfolds. Pilot studies
have documented high diagnostic accuracy when
dermoscopy was incorporated into the diagnosis
of conditions including Raynaud’s phenomenon
(48], dermatomyositis, scleroderma and systemic
lupus erythematosus [49.50]. Dermoscopy has
also been shown to be useful in differentiating
common urticaria and urticarial vasculitis based
on the presence of purpuric globules unique to
urticarial vasculitis [51]. These applications of
dermoscopy can assist dermatologists and rheu-
matologists in discriminating a spectrum of
clinically ambiguous connective tissue diseases.

¢ Longitudinal monitoring of skin
conditions & treatment response

Because of its noninvasive nature, dermoscopy
is well-suited for longitudinal monitoring of
chronic skin conditions, treatment response
and/or side effects [2]. Dermoscopy has been
used to monitor disease progression of condi-
tions such as leg ulcers, psoriasis, alopecia and
autoimmune disorders [52-54]. A prospective
study by Caramaschi et a/. evaluated the nail-
fold capillary pattern of 103 consecutive patients
with scleroderma and found that specific dermo-
scopic nailfold capillary patterns were associated
with different stages of disease severity, includ-
ing systemic organ involvement [ss]. Improved
assessment of disease severity can lead to more
precise disease staging and prognosis, as well as
appropriate treatment [s5]. For instance, certain
patients with connective tissue disorders and
conditions such as lymphedema and venous sta-
sis can benefit from physiotherapy when incor-
porated at the appropriate disease stage. The
use of dermoscopy can improve identification
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of subtle changes in disease staging. Le Forum
et al. have shown that dermoscopy was useful in
identifying changes in the nail unit in patients
with secondary lymphedema and timely decom-
pressive physiotherapy can prevent long term
changes in nail growth [s¢]. Other studies have
examined the use of dermoscopy in monitoring
adverse events of topical therapies. For example,
topical steroid overuse can result in clinically
unapparent but dermoscopically identifiable ‘red
lines’, indicating initial signs of skin atrophy [57].

e Exvivo dermoscopy use in pathology
Sectioning the diagnostically important area of
a cutaneous pathology specimen is crucial for
pathologists to make accurate diagnoses. Ex vivo
dermoscopy has proven to be helpful in guiding
pathologists to identify the optimal area of sec-
tioning [s8]. Scope et al. tested the feasibility of
this technique in six biopsied pigmented lesions.
A good correlation of ex vivo dermoscopy images
was found with those taken during 7 vivo diag-
nosis prior to biopsy, suggesting that dermoscopy
can be used to guide fixed tissue sectioning of
pigmented lesions [s8]. The findings from Scope
et al. were confirmed in a second study that retro-
spectively reviewed 517 skin biopsies and found
that when correlated with ex vivo dermoscopy,
more definitive histopathologic diagnoses could
be made for 18/25 (72%) previously ambigu-
ous lesions reviewed by histopathology alone
(59]. Ex vivo dermoscopy has also been success-
fully used to guide incisional tissue sampling
of 10 melanoma specimens for the purpose of
molecular studies, while preserving the histologic
integrity of the tumor in the gross specimens [60].
Although future studies are needed, dermoscopy
has shown promise in bridging pathologists and
dermatologists by delivering more accurate and
effective histopathologic diagnoses.

¢ Dermoscopy use in translational research

Dermoscopy may be able to assist in trans-
lational research. Cytogenetic studies that
explore nevogenesis and the underlying genetics
related to increased melanoma risk have asso-
ciated specific dermoscopic structures in nevi
with certain genotypes. Pujana ¢t al. found a
t(9;12)(p21;q13) balanced translocation to be
correlated with a phenotype of >150 dysplas-
tic nevi in two generations within a family.
Members carrying this genetic translocation
had nevi that shared a similar atypical reticu-
lar dermoscopic pattern, which was not present
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in family members without the mutation [61].
Other investigators have used dermoscopy to
improve the molecular characterization of mel-
anocytic neoplasms. For example, two studies
found a higher frequency of oncogenic BRAF
mutations in globular nevi than in reticular nevi
(62,63]. Melanomas with a dark homogeneous
streak dermoscopic pattern were found to be
associated with a specific and unique K77 muta-
tion [64]. These studies suggest that stratifying
melanocytic neoplasms by dermoscopic pattern
may illuminate molecular characterization of
nevi and melanomas, thereby facilitating trans-
lational researchers in studies of nevogenesis
and melanomagenesis.

¢ Dermoscopy use in medical technologies

Dermoscopy can facilitate the development
and incorporation of other emergent technol-
ogies in the diagnosis of cutaneous diseases.
Reflectance confocal microscopy (RCM) is
used to noninvasively visualize microscopic
structures and cellular detail in the epidermis
and superficial dermis. Its application in skin
tumor diagnosis is currently being explored
but has shown great promise [65]. Dermoscopy
can facilitate the understanding of RCM via
direct correlation of dermoscopic features to
RCM findings. This is possible because both
RCM and dermoscopy image the cutaneous
surface in a horizontal plane, unlike the ver-
tical sectioning used in histopathology [s6].
This correlation is synergistic in that it vali-
dates features observed via RCM, which in
turn allows for the study of tissue correlated to
dermoscopic structures and the iz vivo moni-
toring of cellular changes over time. Recent
advancements in RCM show promising results
in its ability to assist melanoma and NMSC
diagnosis in clinically ambiguous cases and
to provide better margin definition to reduce
re-excision rates [67-69]. For melanocytic neo-
plasms, RCM is currently most frequently used
as a second-level diagnostic test in combina-
tion with dermoscopy and has been shown to
improve diagnostic accuracy for melanoma and
to reduce unnecessary biopsies of ultimately
benign melanocytic neoplasms [70.71). Besides
RCM, dermoscopy has also promoted the
advancement of telemedicine technology use
in cutaneous disease diagnosis and monitor-
ing, as previously mentioned. The introduction
of teledermoscopy and mobile teledermoscopy
has the potential to improve collaboration
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and communication between patients and
healthcare providers [72].

Furthermore, dermoscopy has been adapted
to obtain images at much higher magnification
(10-1000x) with real-time recordings in vide-
odermoscopy, which combines a video camera
equipped with optic fibers and lenses to transmit
recorded video for projection and storage in a
computer. The evolution of videodermoscopy
has allowed for more detailed visualization of
skin structures and has shown great promise in
the diagnosis of a wide spectrum of cutaneous
disorders [s3]. The incorporation of these tech-
nologies is not only valuable for clinicians, but
also opens up new opportunities for profession-
als across industries, spanning from biomedical
and electronic engineers to software and mobile
application developers.

Conclusion

Dermoscopy is a useful tool across many areas
of dermatologic clinical practice. Its effectiveness
in skin cancer diagnosis is well-documented but
further studies are needed to investigate other
emerging applications. In order to fully exploit
the potential of dermoscopy, all healthcare pro-
viders, including medical students, should obtain
a basic level of dermoscopy education. Alcthough
the accuracy and effectiveness of dermoscopy
is dependent on the expertise of the user, stud-
ies have shown that even short educational
courses can help nonexperts to more accurately
and appropriately triage skin lesions [38,73.74].
We believe that dermoscopy will become more
influential in the future as healthcare providers
across more disciplines learn its applications and
benefits.

Future perspective

We speculate that over the next 5-10 years,
automated or semiautomated clinical decision
support tools will be successfully developed to
aid dermoscopy users in their assessment of skin
lesions. These tools would greatly improve the
ability of nonexperts to triage or diagnose skin
lesions concerning for skin cancer. We also
anticipate standardization, simplification and
unification regarding dermoscopy nomencla-
ture and diagnostic algorithms. Ultimately,
given its efficacy, noninvasive nature and ease
of use, dermoscopy will be recognized world-
wide as a standard of care in the evaluation and
diagnosis of melanoma and possibly other skin
cancers.
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