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Abstract: In recent years, dermatoscopy has emerged as a valuable adjunctive tool for the diagnosis of various cutaneous disorders. 
Initially developed for the evaluation of melanocytic lesions, this non-invasive technique has since demonstrated significant utility in 
the assessment of non-melanocytic hyperpigmented dermatoses. This review provides an up-to-date and practical overview of the 
dermatoscopic manifestations of common non-melanocytic hyperpigmented conditions, including melasma, nevus of Ota, freckles, 
lentigines, solar lentigines, seborrheic keratosis, porokeratosis, acquired dermal macular hyperpigmentation, lichen planus-like 
keratosis, pigmented actinic keratosis, pigmented Bowen’s disease, basal cell carcinoma, and acanthosis nigricans. Many of these 
hyperpigmented disorders exhibit distinct and characteristic dermatoscopic features. Given the clinical diagnostic challenges posed by 
these conditions and their significant psychological impact on patients, dermatoscopy offers a complementary approach to enhance the 
accuracy of evaluation and differential diagnosis. 
Keywords: dermatoscopy, hyperpigmented dermatoses, melasma

Dermatoscopy is an established non-invasive diagnostic technique that was first introduced for the assessment of 
melanocytic neoplasms. Accumulating evidence from recent studies has validated its role in the differential diagnosis 
of hyperpigmented dermatoses.1 This review synthesizes the current knowledge on the dermatoscopic features of major 
non-melanocytic hyperpigmented dermatoses, aiming to provide clinicians with a practical reference to optimize the 
application of dermatoscopy in the clinical evaluation of such conditions.

Melasma
Melasma is a prevalent acquired hyperpigmented dermatosis, characterized by symmetric macules and patches pre
dominantly distributed on the facial convexities, most commonly the malar eminences. It has a striking predilection for 
women, with a lower incidence in men. The classic dermatoscopic features of melasma include a pigmented pseudor
eticular pattern, scattered brown or grey punctate pigmentation, and telangiectasia. Melasma is histopathologically 
classified into epidermal and dermal subtypes based on the predominant layer of melanin deposition. Epidermal melasma 
typically displays a well-defined light-to-dark brown pseudoreticular pigment network on dermatoscopy (Figure 1a).2,3 In 
contrast, dermal melasma is characterized by an irregular pigmented network, accompanied by amorphous pigmentation 
and perifollicular pigment aggregation in most cases (Figure 1b).4,5 However, in clinical practice, determining the depth 
of melanin deposition in melasma solely by dermatoscopy remains a considerable challenge. Telangiectasia is a common 
finding in telangiectatic melasma, and its presence is independent of the depth of melanin deposition in the epidermis or 
dermis.6

Nevus of Ota
Nevus of Ota is a rare congenital dermal melanocytosis, characterized by clonal proliferation of dermal melanocytes in 
the distribution area of the trigeminal nerve on the face.7 Dermatoscopically, nevus of Ota presents with a heterogeneous 
mixture of yellowish-brown, blue-grey, and taupe pigmentation, with a pathognomonic blue-grey perifollicular halo 
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(Figure 2). Several studies have identified grey amorphous pigmented areas and scattered brown-grey punctate lesions as 
the specific dermatoscopic pattern of nevus of Ota,8 which corresponds histopathologically to the deposition of dendritic 
melanocytes and melanophages within the collagen bundles of the reticular dermis.

Freckles, Lentigines and Solar Lentigines
Freckles and solar lentigines are common benign macular hyperpigmentations, predominantly affecting Caucasians and 
Asians, while lentigines represent a distinct entity with no direct association with sun exposure. Freckles are small, 
1–2 mm light brown macules that first appear in early childhood (2–3 years of age), increase in number during puberty, 
and may partially fade with advancing age, with a strong correlation to cumulative sun exposure.9 In contrast, lentigines 
are larger lesions (ranging from millimeters to centimeters in diameter) with dark brown pigmentation and no association 
with ultraviolet exposure. Solar lentigines occur exclusively on sun-exposed sites and present as asymptomatic, flat, 
light-to-dark brown macules with well-demarcated borders on clinical examination.1

Dermatoscopically, freckles are characterized by light brown clumped pigmentation, a faint pseudoreticular pattern, 
and scattered brown punctate foci (Figure 3a). Lentigines typically display a uniform brown pseudoreticular network 
(Figure 3b). Solar lentigines feature an irregular but distinct “serpiginous” or “eroded” border, with a prominent 
pigmented grid and a characteristic “fingerprint” pattern being the hallmark dermatoscopic findings (Figure 3c).10

Figure 1 (a) Melasma (polarized ×30) (b) Melasma (polarized ×30).

Figure 2 Nevus of Ota (polarized ×20).

Figure 3 (a) Freckles (polarized ×30) (b) Lentigines (polarized ×30) (c) Solar Lentigines (polarized ×20).
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Seborrheic Keratosis
Seborrheic keratosis is one of the most common benign epithelial neoplasms, with a high prevalence in the elderly 
population.10 While most typical lesions can be diagnosed on clinical grounds alone, atypical variants often mimic 
melanocytic tumors, making dermatoscopy a valuable adjunctive tool for clinical evaluation. The classic dermatoscopic 
features of seborrheic keratosis include a “gyriform” or “cerebriform” surface pattern, comedo-like openings, and milia- 
like cysts (Figure 4a)—among which milia-like cysts are more readily identified under non-polarized light dermatoscopy 
(Figure 4b).11 Regularly distributed hairpin-shaped blood vessels may also be observed in some lesions. 
Histopathologically, the gyriform surface pattern corresponds to epidermal papillomatous hyperplasia; comedo-like 
openings represent pseudohorn cysts communicating with the lesion surface; milia-like cysts are intraepidermal horn 
cysts; and hairpin vessels reflect dilated capillaries within the dermal papillae.12 Notably, hairpin-shaped blood vessels 
are not a specific dermatoscopic feature of seborrheic keratosis and may be seen in other cutaneous lesions.

Porokeratosis
Porokeratosis is a group of rare, genetically heterogeneous keratinization disorders of unknown etiology, characterized by 
diverse clinical manifestations and a pathognomonic histopathological finding of a cornoid lamella. It is broadly 
classified into focal and generalized variants based on the extent of cutaneous involvement. Common focal variants 
include classic Mibelli’s porokeratosis, linear porokeratosis, punctate porokeratosis, facial porokeratosis, and genital 
porokeratosis. Generalized variants comprise disseminated superficial porokeratosis, disseminated superficial actinic 
porokeratosis, and disseminated palmoplantar porokeratosis. Less common variants include hyperkeratotic porokeratosis, 
eruptive pruritic papular porokeratosis, verrucous porokeratosis (limited to the buttocks), and reticulated porokeratosis.13 

Although not all variants present with hyperpigmentation, the dermatoscopic features are relatively consistent across 
different subtypes of porokeratosis. A well-defined keratinous border is the most specific dermatoscopic feature, present 
in the majority of lesions. Additional supportive dermatoscopic findings include pigmentation or erosion along the 
keratinous border, vascular structures, as well as scaling, punctate pigmentation, or shiny white structures within the 
border.14 Hyperpigmented porokeratosis typically exhibits a keratinous border with associated intra-border brown 
punctate pigmentation and confluent pigmentation (Figure 5a), while non-hyperpigmented variants are more likely to 
show erosion along the keratinous border and prominent vascular structures within and along the border (Figure 5b).

Figure 4 (a) Seborrheic Keratosis (polarized ×30) Black arrow: Comedone-like opening. (b) Seborrheic Keratosis (non-polarized ×30) Black arrow: Comedone-like 
openings. Red arrow: Milia-like cysts.

Figure 5 (a) Porokeratosis (polarized ×20) Black arrow: Keratin rim. Red arrow: Reticular pigmentation. (b) Porokeratosis (polarized ×20) Black arrow: Keratin rim. Yellow 
arrow: Vascular structure.
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Lichen Planus-Like Keratosis
Lichen planus-like keratosis (LPLK) is a benign inflammatory cutaneous lesion, clinically presenting as a solitary pink, 
erythematous, or grey macule, plaque, or papule, most commonly located on the face, upper extremities, or upper chest, 
with lesion diameters ranging from 5 to 20 mm. Most LPLK lesions coexist with other benign sun-induced skin changes, 
such as seborrheic keratosis or solar lentigines. The pathogenesis of LPLK remains elusive, with several hypotheses 
proposing that it represents an intermediate inflammatory stage in the spontaneous regression of seborrheic keratosis or 
solar lentigines.15

Characteristic dermatoscopic features of LPLK include a light brown pseudoreticular pattern, ill-defined pink 
erythematous areas, a grey pseudoreticular pattern, annular granular structures, and fine scattered blue-grey dots 
(Figure 6). The initial dermatoscopic findings of LPLK are thought to consist of a residual light brown pseudoreticular 
pattern from underlying solar lentigines, overlaid with pink erythematous areas secondary to lichenoid inflammatory 
infiltrate.16 Annular granular structures and a grey pseudoreticular pattern are considered hallmark features of the 
regressive stage, which further evolve into fine blue-grey dots in the late regressive phase.16 There is a strong correlation 
between the clinical, histopathological, and dermatoscopic features of LPLK, which is now recognized as a spectrum of 
sun-induced cutaneous lesions undergoing inflammatory regression, with distinct dermatoscopic patterns corresponding 
to different stages of resolution.17

Acquired Dermal Macular Hyperpigmentation
Acquired dermal macular hyperpigmentation is a newly unified diagnostic term in the field of hyperpigmented 
dermatoses, encompassing a group of previously distinct entities including Riehl’s melanosis, pigmented contact 
dermatitis, pigmented lichen planus, and ashy dermatosis—with Riehl’s melanosis now recognized as a subtype of 
pigmented contact dermatitis. These disorders are characterized by progressive dermal hyperpigmentation, predominantly 
affecting the face, neck, and trunk, and often cause significant cosmetic disfigurement and psychological distress in 
patients.1

Riehl’s melanosis, pigmented lichen planus, and ashy dermatosis exhibit overlapping dermatoscopic features, with the 
consistent findings including a pseudoreticular pigment pattern, scattered blue or grey punctate pigmentation, and 
telangiectasia across all three conditions (Figure 7a–c).1 The severity of the disease is correlated with the density of 
blue/grey punctate pigmentation and the degree of irregularity of the pseudoreticular pattern.18 In addition, prominent or 
faint Wickham’s striae may be observed in cases of pigmented lichen planus (Figure 7b), serving as a key dermatoscopic 
clue for differential diagnosis.

Pigmented Actinic Keratosis
Actinic keratosis (AK) is the most common precancerous cutaneous lesion, predominantly affecting elderly and fair- 
skinned individuals, with lesions strictly limited to chronic sun-exposed areas. Dermatoscopy has become an irreplace
able tool in the diagnosis and evaluation of AK, with high sensitivity and specificity for distinguishing AK from other 

Figure 6 Lichen planus-like keratosis (polarized ×20) Black arrow: Blue-gray dots.
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benign and malignant cutaneous lesions.19 Clinically, AK is divided into pigmented and non-pigmented subtypes, each 
with distinct dermatoscopic features. Non-pigmented AK is characterized by the pathognomonic “strawberry sign”—a 
red pseudoreticular pattern formed by background erythema and targetoid follicular orifices on dermatoscopy.20 In 
contrast, pigmented AK displays a pigmented pseudoreticular pattern composed of targetoid follicular orifices surrounded 
by confluent brown pigmentation (Figure 8), which may be associated with a superimposed red pseudoreticular pattern in 
some cases.21,22

Another characteristic dermatoscopic feature of AK is the “rose sign”, a four-leaf clover-like structure formed by four 
clustered white punctate foci corresponding to follicular infundibula. Histopathologically, the rose sign is attributed to 
alternating hyperkeratosis and parakeratosis in the follicular infundibulum, accompanied by perifollicular fibrosis and 
inflammatory infiltrate.21,23

Pigmented Bowen’s Disease
Bowen’s disease, or squamous cell carcinoma in situ, is a malignant cutaneous neoplasm involving the full thickness of 
the epidermis without dermal invasion. The non-pigmented subtype is the most common form, predominantly occurring 
on sun-exposed sites including the head, neck, and extremities, and presenting as a solitary, well-demarcated erythema
tous scaly plaque on clinical examination.24 The pigmented subtype is rare, accounting for only 1.7% of all Bowen’s 
disease cases,25 and typically affects non-sun-exposed areas in patients with darker skin types, clinically manifesting as 
a hyperpigmented scaly plaque with ill-defined borders.

Dermatoscopically, pigmented Bowen’s disease is characterized by regularly arranged brown punctate pigmentation 
with patchy distribution and homogeneous brown to grey amorphous pigmentation (Figure 9).1 In contrast, non- 
pigmented Bowen’s disease features pathognomonic glomerular vessels, which are the key diagnostic clue.26 A recent 
dermatoscopic classification system for Bowen’s disease categorizes lesions into three subtypes: classic non-pigmented, 
partially pigmented, and fully pigmented. Partially pigmented Bowen’s disease is defined as lesions with less than 50% 
pigmented structures, and is the second most common subtype (accounting for 35% of cases) following the classic non- 
pigmented form. The most frequently detected dermatoscopic features in partially pigmented Bowen’s disease include 

Figure 7 Acquired Dermal Macular Hyperpigmentation. (a) Riehl’s melanosis (polarized ×30) Black arrow: Blue-gray dots. (b) lichen planus pigmentosus (polarized ×30) 
Black arrow: Blue-gray dots. Red arrow: wickham pattern. (c) Ashy dermatosis (polarized ×20) Black arrow: Blue-gray dots.

Figure 8 Pigmented actinic keratosis (polarized ×30) Black arrow: Pigmented pseudonetwork. Yellow arrow: Red pseudo-network.
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surface scaling, glomerular vessels, amorphous pigmentation, and grey dots or globules, with additional findings 
including pinkish-white amorphous areas and punctate vessels. The dermatoscopic pattern of partially pigmented 
Bowen’s disease represents a combination of the features seen in both non-pigmented and fully pigmented subtypes.27

Basal Cell Carcinoma
Dermatoscopy has been well validated to significantly improve the diagnostic accuracy of basal cell carcinoma (BCC),28 

with a pooled sensitivity and specificity exceeding 90% for distinguishing BCC from other cutaneous neoplasms. One of 
the most recent and clinically relevant applications of dermatoscopy in BCC is the prediction of histopathological 
subtypes, particularly for distinguishing superficial BCC from non-superficial (nodular, infiltrative) subtypes. 
Additionally, dermatoscopy can help identify aggressive BCC variants with a high risk of recurrence, facilitating early 
intervention and optimized treatment planning. Thorough dermatoscopic examination during follow-up of high-risk 
patients (eg, those with chronic actinic damage or a history of multiple BCCs) is crucial for detecting early and subtle 
lesions, which significantly impacts treatment outcomes and long-term prognosis.28

Pigmented BCC exhibits distinct dermatoscopic pigmented structures, with blue-grey ovoid nests being the largest 
and most characteristic (Figure 10a)—these are aggregated ovoid or elongated pigmented foci that histopathologically 
correspond to large tumor nests in the dermis.29 Blue-grey globules are smaller, scattered round or elliptical pigmented 
structures, representing small dermal tumor nests on histopathology.29,30 Blue-grey dots are well-circumscribed, sharply 
focused, randomly scattered punctate pigmentation, corresponding to small tumor aggregates at the dermoepidermal 
junction or in the superficial dermis, or less commonly, free melanin or melanophages at the dermoepidermal junction.30 

The maple leaf sign, spoke-wheel sign, and concentric sign are additional characteristic pigmented patterns of BCC 
(Figure 10b), all of which histopathologically correspond to tumor nests at the dermoepidermal junction and in the 
superficial dermis.30 Arborizing telangiectasia is the most prominent and common vascular structure in BCC (detected in 
94% of cases), which histopathologically reflects dilated neovascularization within the dermal tumor stroma.29,30

Figure 9 Pigmented Bowen’s disease (polarized ×20).

Figure 10 (a) Basal cell carcinoma (polarized ×30) Black arrow: Blue-gray oval nest. Yellow arrow: Blue-gray dots. Red arrow: Dendritic vessels. (b) Basal cell carcinoma 
(polarized ×20) White arrow: Spoke structures. Blue arrow: concentric structures.

https://doi.org/10.2147/CCID.S609514                                                                                                                                                                                                                                                                                                                                                                                                                     Clinical, Cosmetic and Investigational Dermatology 2026:19 6

Hua et al                                                                                                                                                                             

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Acanthosis Nigricans
Acanthosis nigricans is a chronic hyperpigmented and hyperkeratotic dermatosis, characterized by velvety thickening and 
darkening of the skin, predominantly affecting intertriginous areas including the neck, axillae, inguinal folds, popliteal 
fossae, cubital fossae, and other flexural sites.31 It is often associated with underlying systemic conditions, including 
insulin resistance, obesity, and malignant neoplasms, making its early recognition clinically important.

The classic dermatoscopic findings of acanthosis nigricans include prominent skin ridges and furrows, papillary 
projections, scattered pigmented dots, crypts, and mottled pigmentation (Figure 11);32 some studies have also described 
a characteristic “cerebral sulcus appearance” due to the deepened and irregular skin furrows.33 Skin ridges and furrows 
are universal findings in all acanthosis nigricans lesions, with the corresponding histopathological features of marked 
hyperkeratosis and papillomatous hyperplasia—these changes lead to the invagination of skin ridges and formation of 
crypts, which are the basis of the characteristic dermatoscopic pattern.32 Importantly, the clinical severity of acanthosis 
nigricans shows a direct correlation with the degree of prominence of skin ridges and furrows on dermatoscopy, as well 
as the severity of papillomatous hyperplasia and hyperkeratosis on histopathological examination.32

Discussion
Dermatoscopy, as a non-invasive diagnostic technique, has undergone remarkable development in the field of dermatol
ogy over the past few decades. Initially established as a gold-standard auxiliary tool for the diagnosis and differential 
diagnosis of melanocytic neoplasms, its application scope has been continuously expanded with in-depth research, and it 
now plays an increasingly important role in the evaluation of non-melanocytic hyperpigmented dermatoses. This review 
systematically summarizes the characteristic dermatoscopic manifestations of common non-melanocytic hyperpigmented 
dermatoses, and the core value of dermatoscopy in this field lies in its ability to identify subtle morphological features 
invisible to the naked eye, thereby bridging the gap between clinical macroscopic observation and histopathological 
microscopic findings.

The core findings of this review highlight that most non-melanocytic hyperpigmented dermatoses exhibit distinct and 
recognizable dermatoscopic features (Table 1), which can be used to facilitate differential diagnosis and disease 
evaluation. Specifically, melasma is characterized by a pigmented pseudoreticular pattern and telangiectasia, with 
epidermal and dermal subtypes showing subtle differences in pigment network regularity;3,5 nevus of Ota presents 
with heterogeneous yellowish-brown to blue-grey pigmentation and a pathognomonic blue-grey perifollicular halo;8 solar 
lentigines are distinguished by an “eroded” border and “fingerprint” pattern;10 seborrheic keratosis is marked by gyriform 
surface patterns, comedo-like openings, and milia-like cysts;11 porokeratosis is defined by a specific keratinous border;14 

lichen planus-like keratosis (LPLK) shows dynamic dermatoscopic changes corresponding to its inflammatory regression 
stages;17 acquired dermal macular hyperpigmentation is dominated by blue/grey punctate pigmentation and 
a pseudoreticular pattern;18 pigmented actinic keratosis features a pigmented pseudoreticulum and the characteristic 
“rose sign”;21,22 pigmented Bowen’s disease presents with regularly arranged brown punctate pigmentation and glomer
ular vessels;1 pigmented basal cell carcinoma (BCC) is identified by blue-grey ovoid nests, blue-grey globules, and 

Figure 11 Acanthosis nigricans (polarized ×20).
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Table 1 Non-Melanocytic Hyperpigmented Dermatoses and Their Dermatoscopic Features

Condition Key Dermatoscopic Features Diagnostic Clues Common 
Differential 
Diagnoses

Melasma Pigmented pseudoreticular pattern, scattered 

brown/grey punctate pigmentation, 
telangiectasia; epidermal subtype: well-defined 

light-to-dark brown pseudoreticular network; 

dermal subtype: irregular pigmented network 
and amorphous pigmentation

Symmetric facial distribution; predilection for 

women

Acquired dermal 

macular 
hyperpigmentation, 

solar lentigines

Nevus of Ota Heterogeneous mixture of yellowish-brown, 

blue-grey, and taupe pigmentation; 
pathognomonic blue-grey perifollicular halo; grey 

amorphous pigmented areas and scattered 

brown-grey punctate lesions

Congenital onset; distribution along 

trigeminal nerve; histopathological 
correlation with dermal melanocyte 

deposition

Acquired dermal 

macular 
hyperpigmentation, 

nevus of Ito, melasma

Freckles Light brown clumped pigmentation, faint 

pseudoreticular pattern, scattered brown 

punctate foci

Onset in early childhood; correlation with 

cumulative sun exposure; small size (1–2 mm)

Solar lentigines, 

lentigines, flat 

melanocytic nevi
Lentigines Uniform brown pseudoreticular network Larger size (mm to cm); no association with 

ultraviolet exposure

Solar lentigines, 

freckles, pigmented 
actinic keratosis

Solar Lentigines Irregular “serpiginous” or “eroded” border; 

prominent pigmented grid; characteristic 
“fingerprint” pattern

Exclusive distribution on sun-exposed sites; 

asymptomatic flat macules with well- 
demarcated borders

Pigmented actinic 

keratosis, lentigines, 
melasma

Seborrheic 

Keratosis

“Gyriform” or “cerebriform” surface pattern; 

comedo-like openings; milia-like cysts; 
occasionally regularly distributed hairpin-shaped 

blood vessels

High prevalence in elderly; typical lesions 

diagnosable clinically

Melanocytic nevi, 

pigmented BCC, 
pigmented actinic 

keratosis

Porokeratosis Well-defined keratinous border (most specific); 
pigmentation/erosion along border; vascular 

structures; scaling/punctate pigmentation within 

border

Diverse clinical variants; histopathological 
cornoid lamella; hyperpigmented variants 

have intra-border brown pigmentation

Seborrheic keratosis, 
verruca vulgaris, 

pigmented actinic 

keratosis
Lichen Planus-like 

Keratosis (LPLK)

Light brown pseudoreticular pattern, ill-defined 

pink erythematous areas, grey pseudoreticular 

pattern, annular granular structures, fine 
scattered blue-grey dots (dynamic with 

regression stages)

Solitary lesion; coexistence with sun-induced 

skin changes;

Pigmented actinic 

keratosis, pigmented 

Bowen’s disease, 
pigmented BCC

Acquired Dermal 
Macular 

Hyperpigmentation

Pseudoreticular pigment pattern; scattered blue/ 
grey punctate pigmentation; telangiectasia; 

occasional Wickham’s striae (in pigmented lichen 

planus subtype)

Progressive dermal hyperpigmentation; 
involvement of face, neck, trunk; severity 

correlated with punctate pigment density

Melasma, nevus of Ota,

Pigmented Actinic 

Keratosis

Pigmented pseudoreticular pattern composed of 

targetoid follicular orifices with confluent brown 

pigmentation; “rose sign” (four-leaf clover-like 
white punctate foci); occasional superimposed 

red pseudoreticular pattern

Sun-exposed sites; elderly/fair-skinned 

individuals;

Solar lentigines, 

seborrheic keratosis, 

pigmented Bowen’s 
disease

Pigmented 
Bowen’s Disease

Regularly arranged brown punctate pigmentation 
(patchy distribution); homogeneous brown to 

grey amorphous pigmentation; glomerular 

vessels (more prominent in non-pigmented 
subtype)

Rare subtype (1.7% of Bowen’s disease); non- 
sun-exposed sites in darker skin types; ill- 

defined hyperpigmented scaly plaques

Pigmented BCC, 
pigmented actinic 

keratosis, seborrheic 

keratosis

(Continued)
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arborizing telangiectasia;28 and acanthosis nigricans is characterized by prominent skin ridges, furrows, and a “cerebral 
sulcus appearance”32 Additionally, a consistent histopathological correlation was observed for most dermatoscopic 
features, where each characteristic structure corresponds to specific pathological changes (eg, gyriform pattern of 
seborrheic keratosis corresponding to epidermal papillomatous hyperplasia, keratinous border of porokeratosis corre
sponding to cornoid lamella), providing a theoretical basis for the clinical application of dermatoscopy.

Dermatoscopy has revolutionized the clinical management of hyperpigmented dermatoses by addressing key chal
lenges in diagnosis, treatment selection, efficacy monitoring, and prognosis assessment, thereby optimizing patient 
outcomes. In terms of diagnosis, dermatoscopy reduces the rate of misdiagnosis and missed diagnosis by distinguishing 
between clinically overlapping conditions. For example, solar lentigines (benign) can be reliably differentiated from 
pigmented actinic keratosis (precancerous) using dermatoscopic features (fingerprint pattern vs targetoid follicular 
orifices and rose sign), preventing unnecessary invasive biopsies for benign lesions and avoiding delayed treatment for 
precancerous ones.10,21 Dermatoscopy guides treatment selection by providing insights into disease pathophysiology— 
for instance, the distinction between epidermal and dermal melasma (though limited) helps clinicians choose appropriate 
depigmentation therapies (eg, topical agents targeting epidermal melanin vs more invasive approaches for dermal 
melanin).3,5 It serves as an objective tool for monitoring treatment response: for melasma and acquired dermal macular 
hyperpigmentation, reductions in the density of blue/grey punctate pigmentation and the irregularity of the pseudoreti
cular pattern indicate therapeutic efficacy, allowing for timely adjustment of treatment regimens. In the follow-up of 
precancerous and malignant hyperpigmented lesions (eg, pigmented actinic keratosis, pigmented Bowen’s disease, BCC), 
dermatoscopy detects subtle changes (eg, new vascular structures, increased pigmentation) at an early stage, enabling 
prompt intervention and reducing recurrence rates. Dermatoscopy enhances patient counseling by providing visual 
evidence of lesion nature, reducing anxiety associated with uncertain diagnoses and improving treatment adherence.

Despite its significant clinical value, the application of dermatoscopy in hyperpigmented dermatoses is associated 
with several limitations that must be acknowledged. There is a notable overlap of dermatoscopic features among certain 
hyperpigmented disorders, which can complicate differential diagnosis. For example, both melasma and acquired dermal 
macular hyperpigmentation exhibit a pseudoreticular pattern and telangiectasia, making it difficult to distinguish them 
solely by dermatoscopy without combining clinical information (eg, disease onset, distribution, and associated symp
toms). Distinguishing between epidermal and dermal melanin deposition remains a major challenge, even with dermato
scopy. While epidermal melasma typically shows a more defined pigmented pseudoreticular network and dermal 
melasma shows more amorphous pigmentation, these differences are not always definitive, leading to uncertainty in 
treatment selection. Histopathological confirmation is still necessary in ambiguous cases, particularly for lesions with 
atypical dermatoscopic features or those suspected of being malignant. Dermatoscopy is an auxiliary tool, not a substitute 
for histopathology—the gold standard for diagnosing cutaneous lesions— and overreliance on dermatoscopy alone may 
lead to misdiagnosis of malignant lesions such as pigmented BCC or Bowen’s disease. Additionally, the interpretation of 
dermatoscopic features is highly dependent on the clinician’s experience and skill level, leading to interobserver 

Table 1 (Continued). 

Condition Key Dermatoscopic Features Diagnostic Clues Common 
Differential 
Diagnoses

Pigmented Basal 

Cell Carcinoma 

(BCC)

Blue-grey ovoid nests (most characteristic), blue- 

grey globules, blue-grey dots; maple leaf/spoke- 

wheel/concentric signs; arborizing telangiectasia 
(94% of cases)

Skin-colored to pigmented papule/plaque; Seborrheic keratosis, 

pigmented Bowen’s 

disease, melanocytic 
nevi

Acanthosis 

Nigricans

Prominent skin ridges and furrows; papillary 

projections; scattered pigmented dots; crypts; 
“cerebral sulcus appearance”; correlation with 

clinical severity

Intertriginous distribution; association with 

insulin resistance/obesity/malignancy; 
histopathological hyperkeratosis and 

papillomatous hyperplasia

Seborrheic keratosis, 

confluent and 
reticulated 

papillomatosis,
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variability, especially for subtle or atypical structures. Most current research on dermatoscopic features is based on small 
sample sizes and retrospective studies, lacking large-scale, multicenter prospective data to validate the sensitivity and 
specificity of these features, particularly for rare hyperpigmented dermatoses.

Dermatoscopy is not the only non-invasive tool used in the evaluation of hyperpigmented dermatoses, and its 
advantages and limitations can be better understood by comparing it with other commonly used techniques, such as 
Wood’s lamp and reflectance confocal microscopy (RCM). Wood’s lamp, a UV light-based tool, is simple, low-cost, and 
widely available, and it is primarily used to distinguish between epidermal and dermal melanin (epidermal melanin 
fluoresces bright brown, while dermal melanin does not fluoresce).34,35 However, Wood’s lamp has limited resolution and 
cannot identify subtle structural features (eg, vascular patterns, pigment distribution), making it less useful for differential 
diagnosis of overlapping conditions. In contrast, dermatoscopy provides higher magnification and better visualization of 
surface and subsurface structures (eg, pigment networks, vessels, cysts), making it superior for distinguishing between 
benign and malignant lesions and for detailed disease evaluation. Reflectance confocal microscopy (RCM) is a more 
advanced non-invasive technique that provides real-time, high-resolution images of the epidermis and superficial dermis, 
allowing for visualization of individual cells (eg, melanocytes, keratinocytes) and subcellular structures.36 RCM is 
particularly useful for evaluating the depth of melanin deposition and distinguishing between benign and malignant 
lesions with high accuracy, but it is more expensive, time-consuming, and requires specialized training, limiting its 
availability in primary care settings. In summary, Wood’s lamp is suitable for initial screening and basic differentiation of 
melanin depth, dermatoscopy is ideal for routine differential diagnosis and disease monitoring due to its balance of 
accessibility and diagnostic value, and RCM is reserved for complex or ambiguous cases where higher resolution is 
needed.

The future of dermatoscopy in the evaluation of hyperpigmented dermatoses lies in the integration of advanced 
technologies to overcome current limitations and enhance its diagnostic and prognostic value. Two key directions are 
particularly promising: AI-assisted diagnosis and integration with total body photography. AI-assisted dermatoscopic 
diagnosis systems, trained on large-scale datasets of dermatoscopic images, have the potential to automatically identify 
and analyze characteristic features of hyperpigmented dermatoses, reducing interobserver variability and improving 
diagnostic efficiency. These systems can assist clinicians—especially those in primary care or areas with limited 
dermatological resources—in making accurate initial diagnoses, particularly for subtle or atypical lesions. Future 
research should focus on expanding training datasets to include diverse skin types and rare hyperpigmented dermatoses, 
improving the accuracy of AI algorithms for complex cases. Additionally, the integration of dermatoscopy with total 
body photography (TBP) is expected to enhance long-term monitoring and early detection of hyperpigmented lesions, 
particularly in high-risk populations (eg, individuals with chronic actinic damage, a history of skin cancer). TBP allows 
for systematic documentation of the entire skin surface, and when combined with dermatoscopy, it enables precise 
tracking of lesion changes (eg, size, pigmentation, vascular patterns) over time, facilitating early detection of malignant 
transformation or recurrence. Other future directions include the development of portable, handheld dermatoscopic 
devices for point-of-care diagnosis, the integration of dermatoscopy with other imaging modalities (eg, RCM, optical 
coherence tomography), and the establishment of standardized diagnostic criteria and training programs to reduce 
interobserver variability. Collectively, these advancements will further expand the role of dermatoscopy in the manage
ment of hyperpigmented dermatoses, moving toward more personalized, accurate, and accessible care.

In clinical practice, the application of dermatoscopy in hyperpigmented dermatoses should adhere to the principle of 
combining clinical features and dermatoscopic findings. Dermatoscopy is an auxiliary diagnostic tool rather than 
a substitute for clinical judgment. For hyperpigmented lesions with typical clinical and dermatoscopic features, 
a definite diagnosis can be made through non-invasive examination; for lesions with atypical manifestations or over
lapping dermatoscopic features, histopathological examination is still the gold standard for diagnosis to avoid misdiag
nosis of malignant lesions such as pigmented BCC and Bowen’s disease. In addition, clinicians should master the 
histopathological correlations of dermatoscopic features and combine the patient’s clinical information (eg, age, gender, 
lesion location, medical history) to make a comprehensive diagnosis, which is the key to improving the clinical 
application value of dermatoscopy.
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In conclusion, dermatoscopy has become an indispensable auxiliary tool in the diagnosis and management of non- 
melanocytic hyperpigmented dermatoses, with unique advantages in differential diagnosis, disease severity evaluation 
and treatment follow-up. Its characteristic findings provide a visual and non-invasive approach for clinicians to under
stand the nature and progression of hyperpigmented lesions. Although there are still limitations such as the lack of 
standardized diagnostic criteria, overlapping features, and the influence of operator experience, the continuous improve
ment of research methods and the development of digital, AI, and imaging technologies will effectively solve these 
problems and further expand the application scope of dermatoscopy in this field. For clinical practice, standardized 
training of dermatoscopic diagnosis, the establishment of multicenter research databases and the rational combination of 
clinical and dermatoscopic findings are the key to maximizing the diagnostic value of dermatoscopy, which will help 
improve the diagnostic accuracy of hyperpigmented dermatoses, optimize treatment strategies and ultimately improve the 
clinical outcomes of patients.
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