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Background: Dermoscopy is undoubtedly a useful tool to improve diagnostic accuracy and minimize the
number of unnecessary biopsies. However, much of the literature on dermoscopy focuses on findings in
lighter-skin phototypes, leaving potential gaps of knowledge regarding its use in skin of color (SoC). As
the clinical applications of dermoscopy continue to increase, understanding dermoscopic patterns in
SoC is imperative.
Objective: This review discusses the literature on dermoscopic findings of neoplasms in SoC, highlighting
unique and characteristic dermoscopic features.
Methods: A literature review was performed using the PubMed database. Case reports, case series, case-
control studies, and systematic reviews were included.
Results: A total of 8326 studies were identified based on the selected search terms, and 41 were included
in this review based on relevance.
Conclusion: There are specific dermoscopic characteristics in SoC for benign nevi, acral lentiginous mel-
anoma, ethnic melanonychia, and dermatofibroma; however, there is a lack of published data about
specific features of cutaneous melanoma, subungual melanoma, pigmented basal cell carcinoma, and pig-
mented squamous cell carcinoma in SoC. Because pigmented basal cell carcinoma, pigmented squamous
cell carcinoma, ethnic melanonychia, and acral lentiginous melanoma are diagnosed at later stages in this
population, it is important to understand their dermoscopic features. Further descriptive studies are
needed to better characterize unique dermoscopic features in neoplasms in SoC.
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Introduction

Dermoscopy is a noninvasive tool that can help identify cuta-
neous malignancies, increase diagnostic accuracy, and minimize
the number of unnecessary biopsies. Although the dermoscopic
features of melanocytic and keratinocytic malignancies, as well
as inflammatory conditions, are relatively well described, much
of this literature is based on findings in skin phototypes I through
III. Dermatology in skin of color (SoC) is a growing area of interest
among clinicians and researchers. Neoplasms in SoC populations
often present with features less commonly seen in white popula-
tions (Agbai et al., 2014), which may lead to delays in diagnosis.
Photographs of benign pigmented lesions in SoC are also limited
and likely underutsed in training and in the development of algo-
rithms for artificial intelligence (Adamson and Smith, 2018).

This review summarizes the existing literature on dermoscopic
patterns and findings in neoplasms in SoC. Specifically, this article
details pigmented basal cell carcinoma (pBCC), pigmented Bowen’s
disease (pBD), squamous cell carcinoma in situ (SCCis), squamous
cell carcinoma (SCC) nevi, melanoma, acral lentiginous melanoma
(ALM), longitudinal melanonychia, subungual melanoma, and
dermatofibromas.
Methods

A literature review was performed using the PubMed database
and included a search for articles in the English language from
inception to July 2019. Search terms included ‘‘dermoscopy,” ‘‘der-
matoscopy,” ‘‘ethnic skin,” and ‘‘skin of color”. These terms were
then searched in association with the terms ‘‘pigmented basal cell
carcinoma,” ‘‘pigmented Bowen’s disease,” ‘‘squamous cell carci-
noma in situ,” ‘‘squamous cell carcinoma,” ‘‘nevi,” ‘‘melanoma,”
‘‘acral lentiginous melanoma,” ‘‘longitudinal melanonychia,” ‘‘sub-
ungual melanoma,” and ‘‘dematofibroma”.

All 8326 resulting studies were initially assessed for relevance
based on title and/or abstract. The vast majority of studies were
found to be repeats. Forty-one articles with a fitting title and/or
abstract pertaining to dermoscopic findings were reviewed fully
Pigmented basal cell carcinoma in a Cuban patient: scattered blue-gray dots,
as spoke-wheel and maple-leaf areas.
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for relevance. Articles cited in the references of these articles were
additionally reviewed for relevance. Studies that reported subjects
with skin phototypes IV through VI or explicitly mentioned SoC
(n = 19) were reviewed, and the findings are described in this
review. Twenty-one studies with subjects with skin phototypes I
through III or an unclear delineation of phototypes were also
included for reference. Dermoscopic photographs were taken with
either a Dermlite DL200 dermatoscope, Dermlite DL3 dermato-
scope, DermLite photo connector, or a Canon point-and-shoot
camera.
Results

Basal cell carcinoma

Although only 6% of all basal cell carcinoma (BCC) cases are pig-
mented, pigmented BCCs (pBCC) account for at least half of all BCCs
in Asians, Blacks, and Hispanics (Bigler et al., 1996; Bradford,
2009). pBCCs are most commonly seen anatomically on sun-
exposed areas, including the head and neck in SoC populations,
similar to lighter-skin phototypes (Bradford, 2009). BCCs have
characteristic dermoscopic features, such as arborizing telangiec-
tasias, ulceration, gray-blue globules, maple leaf-like areas, and
spoke-wheel areas (Altamura et al., 2010; Demirtas�oglu et al.,
2006; Takahashi et al., 2016), but these latter features are seen
more commonly in pBCC (Altamura et al., 2010). Maple leaf-like
and spoke-wheel areas, gray-blue globules, in-focus dots, and con-
centric structures are features from melanin (Fig. 1; Wozniak-Rito
et al., 2018). For patients with darker skin, clinicians should be
aware that darker pigment is commonly a feature of BCC and can
clinically resemble a seborrheic keratosis or melanoma (Abudu
and Cohen, 2019; White et al., 2003), warranting evaluation with
dermoscopy. The tool also aids in identifying visually undetectable
pigment within a BCC by up to 30% (Fabiano et al., 2016), which
would be particularly useful in pBCC seen more commonly in
SoC. To our knowledge, no unique dermoscopic features have been
identified specifically in SoC.
Fig. 2. Dermatofibroma in a patient with Fitzpatrick skin type VI: reticular pattern
peripherally with shiny white center.



Fig. 3. Common acral nevus, demonstrating parallel furrow pattern, as well as
subtle area of lattice pattern.
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Squamous cell carcinoma/Bowen’s disease

SCC/SCCis is the most common skin cancer in black and Indian
patients and the second most common in Chinese and Japanese
patients (Gloster and Neal, 2006). pBD is a clinically pigmented
form of SCCis and occurs in 1.7% of all SCCis. However, frequency
is increased in black men, particularly on the lower extremities
and notably in intertriginous areas (Cavalleiro de Macedo Mota
et al., 2014). Clinically, pBD is a well-demarcated brown plaque
with overlying scale crust (Cameron et al., 2010). In contrast, SCCis
in fairer skin phototypes is typically erythematous with scale crust
and most commonly located on the extremities (Reizner et al.,
1994). Evidence for specific dermoscopic features of pBD has been
limited in several studies because are widely variable in appear-
ance (Cameron et al., 2010).

The largest study to date reviewed 52 pBD cases and described
common dermoscopic features (Cameron et al., 2010). Commonly
noted features include structureless asymmetric brown areas,
combination of structureless patterns and dots, linear arrangement
of blue/gray dots, and coiled vessels (Cameron et al., 2010; Yang
et al., 2017). The brown areas typically lie on the periphery of
the lesion and appear larger than the pBCC’s characteristic
maple-leaf areas (Yang et al., 2017). Similarly, nonspecific dermo-
scopic findings suggesting both melanocytic (e.g., pigment net-
work, streaks, variegated colors, amorphous patterns) and
nonmelanocytic (e.g., defined borders, comedo-like openings) neo-
plasms have been reported in the literature in pBD in SoC
(Gutierrez-Mendoza et al., 2010; Cavalleiro de Macedo Mota,
2014; Vivan et al., 2017). The anatomic distribution in SoC and
likely decreased index of suspicion have the potential to delay
diagnosis; therefore, dermoscopic clues should be utilized for addi-
tional information.
Dermatofibroma

Dermatofibromas can be diagnosed clinically, featuring a
pathognomonic but nonspecific dimple sign (Ferrari et al., 2013).
The variability in clinical presentation can require differentiation
from other pigmented lesions, melanoma, nonmelanoma skin can-
cer, and neurofibromas. Peripheral pigmented networks and cen-
tral shiny white and/or vascular structures are common
dermoscopic features (Fig. 2; Ferrari et al., 2013; Zaballos et al.,
2008). Kelati et al. (2017) identified dermoscopic findings of der-
matofibromas in Moroccan patients with phototypes IV and V.
Patients most frequently presented with classic dermoscopic fea-
tures; however, variants such as pigmented networks with dark-
ened rings surrounding the opening of the follicle, star-shaped
white patches in the peripheral network, and annular white struc-
tures superimposed on diffuse pigmentation were also noted
(Kelati et al., 2017).
Fig. 4. Acral lentiginous melanoma in a patient with Fitzpatrick skin type VI:
variegated dark brown and black colors, irregular borders, central gray veil, and
predominant parallel ridge pattern.
Benign nevi

SoC patients have significantly fewer nevi than patients with
lighter skin (Lallas et al., 2014a; Tuma et al., 2015). The location
of nevi also differs, with acral nevi more frequently occurring in
darker skin but on the trunk in fair skin (Tuma et al.). In both fair
skin and SoC, uniform distribution of pigment is most commonly
seen in acquired nevi. However, multifocal areas of hyper- and/or
hypopigmentation in nevi are more commonly seen in fairer-
skinned patients, whereas a darker background with central hyper-
pigmentation is more common in SoC (Tuma et al., 2015). Studies
have also found an increased frequency of reticular pattern in nevi
of darker skin phototypes (Scope et al., 2008; Sosa-Seda et al.,
2014).
147
Variations of color and patterns can even differ between photo-
types V and VI. Those with phototype V typically have dark brown
nevi in a reticular pattern; in contrast, those with phototype VI
present more often with a structureless background and black,
blue, or gray nevi (Lallas et al., 2014a). Because of these variations,
clinicians should familiarize themselves with patients’ normal-
appearing nevi to understand each patient’s clinical and dermo-
scopic patterns and to assess for any lesions that deviate from this.
Melanoma

According to the Surveillance, Epidemiology, and End Result
database, the incidence of melanoma among white persons is
27.8 persons per 100,000, followed by American Indian/Alaska
Native at 5.6 per 100,000, Hispanic with 4.9 per 100,000, Asian/



Table 1
BRAAFF checklist.

Characteristic Point value

Irregular blotch +1
Parallel ridge pattern +3
Asymmetric structure +1
Asymmetric colors +1
Parallel furrow pattern –1
Fibrillar pattern –1
Total >1: diagnostic of acral lentiginous melanoma
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Pacific Islander with 1.4 per 100,000, and black populations at 1.0
per 100,000 (National Cancer Institute, 2019). Melanoma occurs
more commonly on acral sites in black patients (Chan et al.,
2016; Kim and Yun, 2016; Weber et al., 2018). In Hispanic patients,
melanoma is more likely to occur in sun-exposed areas, including
the trunk, arms, and legs (Agbai et al., 2014). In American Indian/
Alaska Native subjects, melanoma most frequently occurs on the
trunk (Kryatova and Okoye, 2016). Reports of nonacral melanoma
in SoC have described clinical and dermoscopic features similar
to those in fairer-skinned patients (Gurfinkel et al., 2013;
Pellizzari et al., 2013).

Although melanoma has a higher incidence in white popula-
tions, its morbidity and mortality is significantly higher in patients
with SoC and represents an important health disparity (Baldwin
et al., 2016; Ward-Peterson et al., 2016). The cause is likely multi-
factorial and may include differences in biologic behavior, as well
as limitations in access to dermatologic care. However, delays in
identification by the patient and/or physician may also contribute
to this health gap. De Giorgi et al. (2006) demonstrated that der-
moscopy improves differentiation of melanoma and benign nevi
in black patients. To our knowledge, no studies have elucidated
unique features of melanoma in SoC or described dermoscopic fea-
tures that are more commonly seen in SoC. This represents a signif-
icant gap in our knowledge.
Acral lentiginous melanoma

SoC populations have increased numbers of acral nevi
(Madankumar et al., 2016; Tuma et al., 2015) and a disproportion-
ate incidence of ALM with increased morbidity and mortality
(Kryatova and Okoye, 2016; Tan and Stein, 2019; Weber et al.,
2018). There are three distinct patterns of acquired acral nevi that
signify benignity. The parallel furrow pattern has pigment in the
furrows (sulci) of the foot or hand (Fig. 3). The lattice pattern is a
variant of parallel furrow with perpendicular pigmented lines con-
necting pigment in the furrows. The fibrillar pattern shows pig-
Fig. 5. Three-step algorithm fo
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mentation tangentially crossing the skin markings. Less common
patterns, such as the homogenous pattern, have been identified.
The homogenous pattern, most commonly seen in SoC, is described
as a uniform brown hyperpigmented macule and can also be a fea-
ture of lentigo (Criscito and Stein, 2017). Congenital nevi may be
clinically larger, darker, and more atypical appearing. Their dermo-
scopic features include a crista-dotted pattern, described as a
pearl-necklace feature, with linear pigmented globules on the acral
ridges (Chuah et al., 2015). When combined with the parallel fur-
row pattern, it is described as a ‘‘peas in a pod” pattern (Chuah
et al., 2015; Criscito and Stein, 2017). These aforementioned pat-
terns suggest a benign acral nevus.

The most specific dermoscopic pattern for ALM is the parallel
ridge pattern, which features pigment in the ridges of glabrous skin
(Fig. 4; Saida et al., 2011; Weber et al., 2018); however, not all acral
melanomas show the parallel ridge pattern. Although the pattern
holds a specificity of 99% (Criscito and Stein, 2017), one study
found that only 38.2% of ALMs present with the parallel ridge pat-
tern (Lallas et al., 2015). Moreover, a predominant ridge pattern is
more frequently associated with the early stages of ALM; therefore,
recognition is especially important for early diagnosis. Variations
in pigmentation across the lesion, asymmetric structures, and
blue/gray veil are all suggestive of a malignant lesion (Lallas
et al., 2015, 2014b). If one is unable to identify whether the pig-
ment is on the ridge or the furrow, the ink furrow test can be used
r acral pigmented lesion.



Fig. 6. Ethnic melanonychia in a patient with Fitzpatrick skin type IV: two visible
light brown-gray bands with parallelism and even spacing and width.
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to highlight the furrows. The peripheral edges of the lesion are
marked with a green or blue whiteboard marker, and the excess
ink is wiped off with a dry towel. The ink marks adjacent furrows
and can help the observer identify whether the pigment is in the
furrows or ridges within the lesion (Saida et al., 2004; Braun
et al., 2008).

Algorithms have been developed for diagnosis of acral pig-
mented lesions. The two main algorithms include the three-step
algorithm and the BRAAFF (irregular blotching, parallel ridge pat-
tern, asymmetric structures, asymmetric colors, parallel furrow
pattern, and fibrillar pattern) checklist. Both algorithms highlight
the ridge pattern as a sign of malignancy. The three-step algorithm
determines a need for biopsy by lesion pattern and size (Fig. 5). If a
parallel ridge pattern is present, a biopsy is needed. If the lesion
demonstrates a typical benign pattern (i.e., fibrillar, lattice, or par-
allel furrow) throughout the entire lesion, no follow-up is needed.
If the lesion is not clearly malignant or benign, it is measured. A
lesion < 7 mm in diameter requires clinical and dermoscopic
follow-up, and those > 7 mm need a biopsy (Koga and Saida,
2011). The BRAAFF checklist is a scoring system to determine
whether a lesion needs a biopsy based on particular dermoscopic
features (irregular blotch: +1; parallel ridge pattern: +3; asymme-
try of structures: +1; asymmetry of colors: +1; parallel furrow pat-
tern: �1; fibrillar pattern: �1). A lesion with a score > 1 should be
biopsied (Table 1; Lallas et al., 2015). A significant proportion of
ALM research comes from predominantly Japanese patients, and
little has been published on ALM dermoscopy of other SoC popula-
tions (See Fig. 6).
Nail unit: melanonychia

Pigmented lesions in the nail unit can be difficult to diagnose
with the naked eye alone. Melanonychia (pigmentation of the nail)
is frequently benign and often does not require a biopsy. However,
the high morbidity and mortality associated with nail melanoma
highlights the need for recognition of clinical and dermoscopic fea-
tures that can clue clinicians in to the need for a nail unit biopsy.
Moreover, most patients do not recognize nail abnormalities asso-
ciated with a subungual melanoma (Halteh et al., 2017) and may
not present for changes regarding the nail unit. Features of pig-
mented nail lesions are best appreciated with contact dermoscopy,
under polarized light, with the use of gel immersion, such as ultra-
sound gel (Braun et al., 2007).

The main causes of melanonychia include melanocytic activa-
tion (benign increased pigment production of melanocytes of the
nail unit) and melanocytic hyperplasia, which can be either benign
as in a nail unit nevus or malignant as in melanoma.
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Melanocytic activation of the nail matrix produces a longitudi-
nal pigmented band of the nail (Carreno et al., 2013). Endogenous
and/or exogenous factors may cause melanocytic activation,
including ethnic melanonychia, onychomychosis, nail lentigines,
and medications (Braun et al., 2007; Koga et al., 2011; Thomas
and Dalle, 2007). Ethnic melanonychia (Fig. 5) is common in SoC,
occurring in almost 100% of black patients by the age of 50 years
and with an overall high prevalence in phototypes IV, V, and VI
(Andre and Lateur, 2006; de Magalhães Mariano Astur et al.,
2016). Multidigit involvement is common, which is a sign of benig-
nity (Jiyad and Akhras, 2019; Ruben, 2010). Affected sites are most
often in grasping fingers (first to third digits) and sites of trauma
(first toe; Andre and Lateur, 2006). Ethnic melanonychia typically
presents with a gray longitudinal band and may appear on a gray
background (Thomas and Dalle, 2007; Koga et al., 2011; Braun
et al., 2007) Fig. 6. However, a recent study advocated for reconsid-
eration of this characteristic, with reports of ethnic melanonychia
(biopsy-proven melanocytic activation in SoC) presenting with
brown or black background pigmentation as opposed to gray (de
Magalhães Mariano Astur et al., 2016). Although ethnic melanony-
chia is a benign condition, any band that looks markedly different
from the others should be evaluated (Ishihara et al., 2006).

Nail unit nevi (proliferation of matrix melanocytes) may be con-
genital or acquired and present with a linear configuration, typi-
cally brown or black in color. They occur more frequently during
childhood (Andre and Lateur, 2006). They are often smaller in size
(less than one-third of the nail width) than melanoma, although
this may not be the case in early nail unit melanoma. Melanocytic
nevi may also present with a pseudo-Hutchinson sign, caused by
nail matrix pigmentation observed through a translucent nail fold.
This can be difficult to differentiate from the Hutchinson sign;
however, the pseudo-Hutchinson sign on dermoscopy will show
a linear brushy pattern on the hyponychium, with furrow pigmen-
tation similar to plantar nevi (Kawabata et al., 2001).

Melanocytic hyperplasia: Nail melanoma

Nail matrix melanoma is a rare malignancy, but it has a higher
relative incidence and mortality in SoC (Andre and Lateur, 2006;
Lee et al., 2018). One study demonstrated that African-American
patients have a 3.5 times higher mortality rate than Caucasian
patients (O’Leary et al., 2000). Clinically, nail melanomas occur
more frequently on the first fingernail and first toenail (Lee et al.,
2018). Both nail melanoma and benign nevi typically present with
a brown to black color, and dermoscopy can be used to aide in dis-
tinguishing the two. According to the International Dermoscopy
Society, nail melanomas have six key differentiating features
(Benati et al., 2017). Nail melanoma is more likely to cover more
than two-third of the nail. An irregular linear pattern, including
variable spacing, width, and nonparallelism, is also a feature of
melanoma. Gray or black pigment on a brown background should
raise suspicion. Pigmented granules and a positive Hutchinson sign
(pigmentation of the periungual skin and nail fold[s]) or a micro-
Hutchinson sign (pigmentation only seen through dermoscopy)
are also concerning.

Finally, nail disfigurement is a clinical clue. Size and color were
shown to be the most important clinical factors reported (Benati
et al., 2017). Triangular pigmentation (when pigmentation at the
proximal nail plate is wider than at the distal nail plate) is also a
sign of early melanoma. The irregularity and obscurity of the pig-
mented bands can alert a clinician to the diagnosis of melanoma
(Di Chiacchio et al., 2013). However, it is important to note that
regular brown lines may be present in patients with early ungual
melanoma. Because of the similarities between melanocytic nevi
and early stage melanoma, regular monitoring with dermoscopy
for additional features is useful (Koga et al., 2011). Dermoscopy



Table 2
Common dermoscopic features in neoplasms with increased relative incidence in skin of color.

Lesion type Common characteristics

Pigmented basal cell carcinoma Maple leaf-like and spoke-wheel areas; concentric structures, blue-gray globules, in-focus dots, ulceration, arborizing
vessels

Pigmented squamous cell carcinoma/
Bowen’s disease

Linear arrangement of brown dots, glomerular/coiled vessels, structureless asymmetric brown areas

Nail melanoma Gray/black pigment on brown background, pigmented granules, positive Hutchinson sign (pigmentation of periungual skin
and nail fold[s]), micro-Hutchinson sign (pigmentation only seen through dermoscopy), triangular longitudinal
melanonychia

Table 3
Identifiable variant characteristics seen in neoplasms in skin of color.

Lesion Variant characteristics

Dermatofibroma Central scar-like white area with delicate peripheral network-like structures, ring-like globules, central shiny white lines (crystalline
structures)

Acquired nevi Commonly dark brown to black. Blue is sometimes present. In compound nevi, common to see central hyperpigmentation pattern with a
peripheral reticular pattern
� Phototype V typically have dark brown nevi in a reticular pattern
� Phototype VI present more often with structureless background and black, blue, or gray nevi

Acral lentiginous
melanoma

Parallel ridge pattern and any nontypical patterns (Fig. 5). Look for non–site-specific melanoma features as well, including blue-white veil.
Diameter > 7 mm for lesions with nontypical pattern is concerning.

Ethnic melanonychia Most frequently described as gray longitudinal band and may appear on a gray background; however, has been noted to present with brown
or black background pigmentation in patients with Fitzpatrick skin types IV through VI
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can also be used to guide biopsy site selection. Visualization of pig-
ment at the superior portion of the nail plate suggests proximal
matrix involvement whereas pigment on the inferior portion of
the nail plate suggests a distal matrix involvement. Importantly,
misdiagnosis of melanoma of the nail occurs in 52% of cases; there-
fore, utilization of all clinical and dermoscopic clues is prudent
(Andre and Lateur, 2006).

Call to action

The dearth of SoC populations featured in clinical and research
studies (Higgins et al., 2018; Mahendraraj et al., 2017; Mulcahy
et al., 2017) limits our knowledge of dermoscopic features in
SoC. This gap is particularly worrisome now that machine learning
algorithms are being developed for melanoma detection using
training sets of images predominantly composed of lesions from
fair skin. This lack of SoC images may lead to limitations in the
algorithms’ utility in SoC patients (Adamson and Smith, 2018;
Hogarty et al., 2020). This disparity highlights a two-part need:
an increased image reservoir of pigmented lesions in SoC and an
increased application of dermoscopy in pigmented lesions for this
same population to better characterize unique and prevalent fea-
tures. At the time of print, the International Dermoscopy Society
is conducting studies to ameliorate this image gap and potentially
better characterize dermoscopic features in SoC.

Limitations

This study has some limitations. With the vast number of pub-
lications in our literature review being repeats, we were unable to
determine the true percentage of dermoscopy literature focusing
on SoC. However, we believe that our search highlights the abso-
lute number of papers discussing neoplasms in SoC (n = 19).
Conclusion

There is limited literature on and findings about dermoscopic
features of neoplasms in SoC (Tables 2 and 3). In this review, we
150
have highlighted unique and more frequently encountered fea-
tures that have been reported, with dermoscopic photographs for
reference. Salient dermoscopic features include maple-leaf and
spoke-wheel areas in pBCC, parallel ridge pattern in ALM, and
Hutchinson sign and triangular longitudinal melanonychia sugges-
tive of nail matrix melanoma. Common nevi are more likely to
have reticular or homogenous patterns in SoC. Much information
about dermoscopic features in SoC comes from Asia, but there
are relatively fewer studies in other SoC populations.
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