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Abstract

This review presents the main challenges encountered when diagnosing unusual variants of malignant melanoma with the 

aim of raising awareness to allow application of the most appropriate treatment strategies. Although these melanomas are 

often rare, their misdiagnosis potentially jeopardizes patients’ health and survival, and has medicolegal implications. The 

clinical and histologic presentations of melanoma vary greatly, and assessment of uncommon melanomas can be difficult for 

practitioners because of their scarcity and resemblance to other dermatologic entities. The most problematic melanoma types 

are desmoplastic melanoma, polypoid melanoma, primary dermal melanoma, verrucous malignant melanoma, pigmented 

epithelioid melanocytoma, mucosal melanoma, follicular melanoma and melanoma with non-melanocytic differentiation. The 

two most difficult-to-diagnose subtypes of melanoma are the nevoid and the amelanotic melanomas. Some specific attributes 

of these variants can be more easily recognized with digital dermatoscopy, facilitating early detection and possibly avoiding 

invasive procedures. Key cases with the most notable clinical, dermatoscopic, and histopathologic features are presented, 

highlighting the practical issues of making an accurate diagnosis and choosing the best therapy.

Key points 

Rare variants of malignant melanomas, usually with a 

poor prognosis, are often misdiagnosed or diagnosed late 

and are thereby potentially life threatening

Description of the morphologic and dermatoscopic fea-

tures of these unusual variants of malignant melanoma 

will help practitioners to better identify them and adapt 

their management

1 Introduction

Malignant melanoma (MM) is one of the most challenging 

cancers to diagnose because it requires high levels of exper-

tise from the dermatologist to detect the lesions at an early 

stage and from the histopathologist to interpret the complex 

architecture of the skin biopsies [1]. Moreover, MMs exhibit 

various clinicopathologic and cytologic manifestations. Rec-

ognition of some MM variants with unusual presentations is 

even more difficult because of their scarcity.

Although uncommon MM variants generally account for 

less than 2% of all melanomas [2–6], their prognosis is often 

poor, and their misdiagnosis may lead to potentially harmful 

handling errors associated with medical malpractice claims 

[7–9]. Early diagnosis of MMs is thus of vital importance for 

appropriate management and a successful outcome.

In many instances, dermatoscopy may help to determine 

the malignant potential of the lesion and to discriminate 

between the clinicopathologic variants of MM [10]. This 

article provides an overview of the clinical, dermatoscopic, 

and histologic characteristics of the MM subtypes with the 

highest risk of diagnostic failure, with the aim of helping 

practitioners to improve the differential diagnosis of these 

rare MMs and reduce the risk of harmful consequences on 

patient survival.
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2  Desmoplastic Melanoma

Desmoplastic melanoma (DM) accounts for less than 4% 

of all MMs [11]. It is twice more common in men and 

occurs mostly in individuals ≥ 60 years of age. [12] It is 

mainly found in sun-exposed areas of the skin, especially 

the head and neck (51%, [12, 13]). It can arise de novo or 

together with other MM types, such as lentigo maligna 

melanoma (LMM) or other in-situ melanomas. Two his-

tologic subtypes of DM have been defined, depending on 

the degree of cellularity and/or desmoplasia: pure DM 

and mixed DM. The clinical presentation of DM is often 

non-specific with lesions showing local growth, a pal-

pable nodule or plaque, and an absence of pigmentation 

in about 60% of cases [14], especially in the pure type 

(with prominent fibrosis). These lesions can therefore be 

mistaken clinically for a scar, a fibroma, basal cell and 

squamous cell carcinomas, or fibromatosis, delaying their 

correct diagnosis and treatment. As a result of their asso-

ciation with DM, Chen et al. recommend palpation of all 

LMM to confirm the absence of a nodular lesion, which 

may be a DM component [13]. Mixed DM, with features 

of desmoplastic and non-desmoplastic melanoma, may be 

easier to identify as clinical pigmentation is more frequent 

in this subtype and it is more often associated with LMM 

or superficial spreading melanoma than pure DM [13].

Under dermatoscopy, the only diagnostic clues for hypo-

pigmented or amelanotic lesions are the shiny white scar-like 

structureless areas and atypical vascular patterns, such as dot-

ted or linear-irregular vessels (also known as serpentine ves-

sels) and milky-red areas (Fig. 1, panels a-1 to b-4) [13, 15]. 

In two studies analyzing DM cases, all lesions had at least 

one melanoma-specific structure and regression structures vis-

ible as peppering [13]. Sometimes, DMs have little gray dots, 

atypical vessels, atypical globules, or a negative pigmented 

network. Dermatoscopy is particularly useful on pigmented 

lesions owing to the presence of an atypical network, a pseu-

donetwork, or rhomboidal structures [16].

At diagnosis, which is often late, most DMs are thick with a 

mean Breslow depth of between 2.0 and 6.5 mm, significantly 

greater than that found with non-DMs [13].

Nevertheless, at similar depths of invasion, DMs are associ-

ated with a lower risk of metastases than other melanomas. In 

addition, pure-type DMs have a less aggressive clinical course 

than mixed DMs, with a 5-year melanoma-specific mortality 

rate of 11 vs. 31% (p < 0.01 [17]). Therefore, a distinction 

between these subtypes of DM is important for therapeutic 

decision making. The transcription factor SOX10 expressed in 

more than 95% of cases can also be used as a sensitive marker 

for DM diagnosis [18, 19].

a-1

a-2

b-1

b-2

b-3

b-4

Fig. 1  Images of desmoplastic melanomas (a-1 to b-2 from Chen 

et al. [13] and b-3 to b-4 from Debarbieux et al. [15]). a Pure type: 

a-1 close-up photograph of a firm cystic to scar-like nodule and a-2 

dermatoscopy showing atypical dotted vessels (arrow). b Mixed type: 

b-1, b-3 close-up photograph, and b-2, b-4 dermatoscopy shows 

regression structures (box in b-2), dotted and arborizing vessels 

(arrows in b-2), a regression pattern ‘peppering’ (big arrow in b-4), 

linear irregular vessels (small arrows in b-4), and a white scar-like 

structureless area (asterisk in b-4)
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3  Polypoid Melanoma

Although a polypoid configuration may sometimes be encoun-

tered in other melanoma types [20], polypoid melanoma is 

commonly considered as a clinical variant of the nodular form 

of melanoma in which the volume of the tumor is located 

above the skin surface (in at least 50% of cases). This type of 

MM may be sessile or attached to the skin with a peduncle. It 

is characterized by exophytic growth and frequent ulceration. 

It is not necessarily pigmented, which may cause it to be mis-

taken for benign lesions such as pyogenic granuloma, heman-

gioma, intradermal nevus, polypoid Spitz nevus, or fibroepi-

thelial polyp [21]. It is not only found on the skin but also 

in mucosae, including the esophagus, upper respiratory tract, 

rectum, vagina, and biliary tract [6]. Cutaneous polypoid mela-

noma shows rapid growth with active vascularization, which 

explains its aggressiveness and the appearance of metastases 

within a few weeks (Fig. 2, panel a) [22]. No genetic data are 

currently available for this type of melanoma.

Polypoid melanoma mainly affects young people (20–39 

years of age, [22]) and has a poor prognosis owing to a high 

incidence of ulceration and deep penetration reflected by a 

high Breslow index. As a result, the 5-year survival rate for 

this type of melanoma is low, ranging from 32 to 42%, as 

compared with 57% for the nodular melanoma subtype and 

77% for the superficial melanoma subtype [22].

4  Primary Dermal Melanoma

Primary dermal melanoma (PDM) is a very rare subtype of 

melanoma (0.8% of all MMs [2, 23]), exclusively confined 

to the dermis. In a case series of 49 patients, the mean age 

was 51.2 years and the most common sites involved were 

the trunk, the head and neck, the extremities, and the acral 

areas [23]. Morphologically, PDM is almost indistinguish-

able from cutaneous metastatic melanoma (CMM), but it 

has a lower metastatic potential and a much better prognosis 

with a long-term survival rate of 80–100%, compared with 

24% for cutaneous metastatic melanoma stage IIIC, although 

deep penetration can occur (mean Breslow depth of 3.01 mm 

and Clark level ≥ III) [23]. The following classification of 

PDM according to four distinct morphologic patterns has 

been proposed: Spitzoid type, blue nevus-like, PDM with 

an associated intradermal nevus, and a “not otherwise speci-

fied” group. Moreover, association with a nevus component, 

lack of subcutaneous involvement, and a younger age at 

presentation were found to be hallmarks of PDM [23]. None 

of the lesions described have shown evidence of regression.

Digital dermatoscopy was used for the first time for PDM 

in a case report documenting a lesion with several papules 

with a pigmented “vascular-like” aspect (Fig. 2, panel b) 

[24]. Findings of “papillomatous projections” with blotchy 

light brown to pink and dark brown areas with the addition 

of a blue hue led to suspicion of a pigmented lesion that was 

later confirmed as an intradermal primary melanoma. Con-

versely, the main phenotypic features of MM with epider-

mal infiltration, such as an atypical pigmented network and 

irregular streaks, were not found. Hence, the dermoscopic 

profile of an equivocal lesion is useful to help guide further 

molecular testing when PDM is suspected.

Immunohistochemistry, fluorescence in-situ hybridiza-

tion, and gene expression profiling are other useful methods 

for further characterizing these tumors and distinguishing 

them from CMMs [23, 24]. Given that most conventional 

staging parameters used for prognosis in cutaneous mela-

noma have limited applicability in PDM, combining these 

complementary approaches allows better differentiation of 

PDMs from CMMs, and allows the proposal of adapted 

treatments.

5  Verrucous Malignant Melanoma

Verrucous MM accounts for around 3% of melanomas [25] 

and clinically resembles pigmented verrucous nevi or sebor-

rheic keratosis, a prevalent benign epidermal tumor affecting 

the sun-exposed areas of the skin. Therefore, misdiagno-

sis of verrucous MM is common, occurring in over 50% 

of cases, [25] with subsequent implications for therapeutic 

management and patient prognosis.

This variant can occur de novo or can develop with any 

of the following histopathologic types: superficial spreading 

melanoma, LMM, nodular melanoma, or acral lentiginous 

melanoma. These tumors are most often located on the head 

and the limbs. All subtypes affect women and men with an 

equal frequency and have a similar prognosis with cure rates 

of between 95 and 100% [25].

Dermatoscopic inspection of verrucous MM enables the 

detection of specific patterns suggestive of melanocytic 

lesions, such as dots, globules, streaks, and a bluish-white 

veil (Fig. 2, panel c). Peppering can also appear in some 

areas. Nevertheless, the presence of comedo-like openings 

and milia-like cysts might lead to confusion as they are also 

commonly found in seborrheic keratosis [26].

Lesions suspected of being malignant on dermatoscopy 

or those for which the nature cannot be clearly established, 

must be surgically excised with a narrow border [27]. Con-

firmation of the diagnosis with a complete histopathologic 

inspection is warranted to allow the appropriate final treat-

ment procedure to be applied according to conventional 

guidelines [28].
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6  Pigmented Epithelioid Melanocytoma

This type of melanoma was first described in horses, which 

led to the same entity in humans being referred to as “ani-

mal-type melanoma” [1]. The term pigmented epithelioid 

melanocytoma has now been adopted. Pigmented epithelioid 

melanocytoma is a dermal melanocytic proliferation with 

heavily pigmented epithelioid and spindled melanocytes. 

Although it is not well described, it seems to display clini-

cal, histologic, and prognostic characteristics that differ from 

other melanoma subtypes.

Pigmented epithelioid melanocytoma appears to occur 

with equal frequency in men and women, most often in the 

extremities (38.3%), the head and neck (30.8%), and the 

trunk (30.8%) [29]. At diagnosis, the median Breslow depth 

of the lesions was 3.8 mm, and ulceration was reported in 

15.8% of cases. The presence of a lesion since birth or child-

hood (34.4% of cases) that expanded in later years has been 

reported as a distinct clinical feature of this melanoma [29].

These lesions can present as nodules or plaques and show 

all the dermoscopic features of MM with a blue-black or 

blue appearance, and a blue-white veil or irregular white 

areas (Fig. 2, panel d) [30]. As for other forms of MM, 

immunohistochemical analysis usually shows positivity 

of pigmented epithelioid melanocytoma for S-100 protein, 

vimentin, HMB-45, and Melan-A [29]. Further molecular 

characterization is necessary to differentiate this rare mela-

noma from malignant epithelioid blue nevus, deep penetrat-

ing nevus, and metastases of PDM.

7  Mucosal Melanoma

The mucosal melanoma is an extremely rare type of mela-

noma (around 1% of MMs, personal data, and [3]) that 

mainly occurs in the head and neck (25–50% of cases [31]). 

Primary tumor sites are most often located in the nasal 

cavity (49.1%), paranasal sinuses (23.1%), and oral cavity 

(18.8%). Lesions can occur more rarely in the nasopharynx 

(5.5%), the parotid gland (2.9%), and to a lesser extent, in 

the anorectal and vulvovaginal regions and the urinary tract 

[32].

The major pitfalls for the diagnosis of primary mucosal 

melanoma are its hidden location and the absence of early 

symptoms, often leading to a late diagnosis of already 

advanced tumors with a poor prognosis (average 5-year 

d-2

b-1 c-1

c-2

d-1

* 

a-1

d-2a-2 b-2

Fig. 2  Images of four unusual subtypes of malignant melanoma. a 

Polypoid melanoma (Cabrera R, personal images). a-1 Close-up pho-

tograph of a 3-cm diameter, pedunculated pigmented lesion on the 

posterior trunk, in which the upper part is attached to the brown-blue 

pigmented skin with a colorless peduncle of only 0.5 cm. a-2 Derma-

toscopy shows a blue-white veil in the exophytic lesion, and big blue-

gray nests and whitish areas in the peduncle’s base. b Primary dermal 

melanoma (from Cabrera et  al. [24]). b-1 Close-up photograph of a 

pigmented vascular lesion on the thorax. b-2 Dermatoscopy shows 

dark brown blotchy areas in some papillomatous projections (sin-

gle arrow), areas with a light brown-pink color (double arrow), and 

a ‘blue-hue’ color without a veil (asterisk). c Verrucous malignant 

melanoma (Cabrera R, personal images). c-1 Close-up photograph of 

a verrucous lesion on the face. c-2 Dermatoscopy shows bluish-white 

veils with dots and globules, and peppering in some areas. d Pig-

mented epithelioid melanocytoma (from Aviles-Izquierda et al. [30]). 

d-1 Close-up photograph of a pigmented nodule on the arm. d-2 Der-

matoscopy shows a homogeneous blue lesion with whitish structures, 

a blue-white veil, and polymorphic vessels
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overall survival rate < 30%) [33]. Previous pigmentation at 

the site of the lesion was reported in some patients, but usu-

ally these lesions were not initially considered as a malig-

nant condition. However, they can rapidly change and may 

have a very poor outcome with rapid invasion of lymph 

nodes (Fig. 3). Breslow depth alone seems to be useless 

in the staging of the majority of primary mucosal melano-

mas. Interestingly, overexpression of the c-KIT tyrosine 

kinase, a key regulator of melanocytes, has been described 

in a great number of mucosal melanoma cases (from 39 to 

88% depending on the study) and could be a marker or even 

a target for KIT inhibitors for the treatment of metastatic 

mucosal melanomas [3, 31].

8  Nevoid Melanoma

Nevoid melanoma (NeM) is deemed to be one of the most 

difficult melanomas to diagnose as it mimics a benign nevus 

but behaves like an invasive melanoma, with local recur-

rences and metastases [1]. Typically, it presents as a black 

or brown nodule (59% of cases), which can be dome shaped 

or verrucous, arising on the trunk or limbs of adult patients 

[34]. Lesions can also have a plaque-type topology (30%) or 

be papule-like (11%). The histopathology of this tumor often 

lacks the conventional attributes of melanoma, i.e., asymme-

try, poor circumscription, or pagetoid growth of melanocytes 

[6], and is not typified by ulceration [5]. It is worth noting 

that no in-situ NeM exists. Although NeM accounts for less 

than 1% of all melanomas, it is associated with a high rate 

of mortality (15–37.5%) [5].

Nevoid melanoma can be classified into three main 

groups according to the most frequently associated derma-

toscopic features [34]: nevus-like NeM (48%), amelanotic 

NeM (30%), and tumors with a multi-component pattern 

(15%), while a few tumors with a mixed pattern (7%) remain 

unclassified. Nevus-like NeM display a papillomatous archi-

tecture with atypical vessels, irregular dots/globules, and/

or multiple milia-like cysts [34]. They can either present an 

irregular pigmentation or have a homogenous color pattern 

from bluish to reddish brown. Amelanotic NeMs are charac-

terized by an atypical vascular pattern with linear irregular 

vessels or serpentine, dotted and/or glomerular vessels [34]. 

They can sometimes manifest multiple milia-like cysts that 

are often associated with benign lesions. The third type of 

NeM shows the key criteria of superficial spreading mela-

noma, including irregular pigmentation and shape, and a 

blue-white veil, which allows prompt diagnosis ([34] and 

Fig. 4, Cabrera R, personal images). In all NeM types, sus-

picion of a melanoma is therefore supported by the presence 

of an atypical vessel pattern and irregular dots/globules, and 

by a lack of comma vessels, which are commonly seen in 

intradermal nevi. Moreover, in a sample of 27 lesions, the 

mean Breslow thickness was 3.2 mm [34].

9  Amelanotic Melanoma

Alongside NeM, the most problematic melanoma tumors to 

identify are hypomelanotic/amelanotic melanomas. Clini-

cians do not suspect melanoma in the first instance when 

lesions are poorly or not pigmented and devoid of spe-

cific traits of melanoma. They can be mistaken for benign 

1998

2000

2002

Fig. 3  Case report of a mucosal melanoma (Cabrera R, personal 

images). Progression over 4 years of a mucosal melanoma in the oral 

cavity of a 70-year-old woman. Pigmentation was present initially and 

the lesion changed rapidly. The patient initially refused the biopsy 

(1998) but 2 years later an examination confirmed it was a melanoma 

(2000). However, the patient decided not to be treated. In 2002, sur-

gery was finally performed, and the sentinel lymph nodes appeared to 

be totally pigmented (not shown)
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melanocytic or non-melanocytic neoplasms, or for dermati-

tis, often leading to a late diagnosis and delayed treatment. 

The prognosis for patients with amelanotic metastases is 

worse than that for patients with pigmented metastases [35]. 

Thus, misdiagnosis of amelanotic melanoma remains a sig-

nificant cause of diagnostic error. As a result, this lesion has 

been called “the great masquerader” [36, 37].

This type of lesion is most often located on the trunk, the 

head and neck, and in the lower part of the limbs [4, 35]. The 

three morphologies found in a series of 75 cases were epi-

thelioid (72%), spindled (18.7%), and desmoplastic (5.3%) 

[4]. Dermatoscopy combined with immunohistochemical 

staining can assist clinicians in the diagnosis of such skin 

lesions. Several dermatoscopic features appear to be asso-

ciated with amelanotic melanomas, in particular, vascular 

structures [35, 38]: polymorphic arrangement of vessels, 

a blue-white veil, multiple blue-gray dots, milky red-pink 

areas, an asymmetric shape, multiple colors, ulceration, and 

a scar-like depigmentation, but more specific morphology is 

the association of dotted vessels with other types of vessels 

(linear irregular, looped, or serpentine vessels). Conversely, 

some dermatoscopic patterns argue against amelanotic 

melanoma: a symmetric pigmentation pattern, irregular and 

multiple blue-gray globules, multiple milia-like cysts, and 

predominantly comma vessels [38].

Hypomelanotic melanoma is also often difficult to diag-

nose, as exemplified in a patient with an extensive chronic 

foot ulcer, in whom attentive dermatoscopic observation 

revealed that the only atypical pigmented area was at the 

periphery (Fig. 5). The excised lesion was found to be a 

focally pigmented subcutaneous lesion in the deep dermis 

and hypodermis, confirming the diagnosis of a hypopig-

mented melanoma.

Specific antibodies may aid in detecting malignant cells 

on the biopsy, such as immunostaining of MITF (micro-

phthalmia-associated transcription factor) [4]. Little is 

known about the genetic and molecular characteristics of 

this peculiar type of MM. Classically, BRAF mutations 

have been associated with highly pigmented MMs. How-

ever, Massi et al. demonstrated a high BRAF mutation rate 

in amelanotic melanoma, suggesting that this characteris-

tic could be used as a valuable diagnostic tool [39].

10  Follicular Malignant Melanoma

Follicular MM (FMM) is a rare variant of MM that origi-

nates in most cases on the photodamaged skin of elderly 

patients. The follicular origin of the neoplastic cells is still 

a matter of debate. It remains to be determined whether 

FMM is a primary MM of the melanocytes in the hair 

follicle or whether it represents follicular colonization of 

intraepidermal neoplastic melanocytes [40]. Tjarks et al. 

recently defined a primary FMM as a melanoma that origi-

nates in the hair follicle with a minimum epidermal compo-

nent (with a lateral epidermal tissue invasion less than the 

a-1 a-2

a-3

b-1 b-2

b-3 b-4

*

c-1 c-2

a-4

Fig. 4  Dermoscopic images of the three main groups of nevoid mela-

noma (a-1 to b-4 from Longo et al. [34]). a Nevus-like nevoid mela-

nomas. All lesions show a nevus-like appearance with colors varying 

from skin-colored (a-1) to light brown (a-2), bluish (a-3) and reddish 

brown (a-4). Irregular pigmentation (a-1, a-3) and irregularly distrib-

uted globules (a-2, a-4) are observed. b Amelanotic nevoid melano-

mas. All tumors have an atypical vascular pattern, with either linear–

irregular vessels or serpentine (b-1), dotted (b-2, b-3) or glomerular 

vessels (b-4). Multiple milia-like cysts can be seen (b-3). c Nevoid 

melanoma with a multicomponent pattern (Raúl Cabrera personal 

images). A delimited plaque of 1.2 × 1.5 cm shows a brown, black, 

slightly raised periphery and whitish center (c-1). Dermatoscop (c-2) 

shows linear projections at the periphery (black arrows) with brown 

dots and globules (*), chrysalis in the center (blue arrows) and arbo-

rizing vessels (thick blue arrow)
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depth of invasion around the hair follicle [41]). Follicular 

MM should be distinguished from folliculotropic primary 

MM and LMM with secondary follicular invasion (where 

the lateral epidermal compromise is more extensive than 

the depth). Another differential diagnosis is folliculotropic 

metastasis (secondary compromise of the hair follicle from 

another distant primary MM) [41]. Folliculotropic metasta-

sis of cutaneous melanoma is rare, with only five published 

case reports [42], but a history of previous melanoma and 

the presence of multiple lesions favor its diagnosis [43, 

44]. To our knowledge, only nine cases of FMM have been 

published to date, mainly in adults, but one case has been 

reported in a young patient with an absence of actinic elas-

tosis [44].

Clinically, FMM presents as pigmented macules that 

are characteristically smaller than 0.5 cm in diameter, 

pigmented cystic lesions, or pseudocomedones, mainly in 

photo-exposed areas [40]. Hantschke et al. studied five 

cases of FMM, three located on the nose, one on the cheek, 

and one on the posterior cervical region [40]. Only one 

case of metastatic folliculotropic MM has been described 

using dermatoscopy, with a dark grayish blue homogene-

ous area surrounding a thick central hair and a weak gray-

ish blue shadow in the upper part of the lesion, similar to 

the shadows observed in surrounding hairs [43].

Histopathology of FMM is characterized by compro-

mise of one or two adjacent hair follicles in which the 

atypical melanocytic cells extend through the follicular 

epithelium and the sebaceous gland. However, secondary 

invasion of the surrounding epidermis and dermis has 

been described. The criteria for defining the degree of 

follicular invasion to make the diagnosis are still under 

investigation [45]. Hantschke et al. [40] and Tjarks et al. 

[41] proposed that the distance of the epidermal involve-

ment on both sides of the hair follicle should not exceed 

the depth of the follicular structure, unlike for LMM in 

which the epidermal involvement is extensive. The atypi-

cal melanocytic cells can affect the hair follicle in its 

entirety or present a focal compromise [45], as in the 

lesion shown in Fig. 6.

a

b

Fig. 5  Hypomelanotic melanoma (Cabrera R, personal images). 

a Chronic foot ulcer with a hypopigmented lesion. In the inset, the 

arrow shows the exclusively peripheral localization of the atypical 

pigmented area on a chronic foot ulcer. Dermatoscopy of this area 

shows an atypical red pigmentation on the periphery (arrow on the 

main image). b Biopsy of the lesion. The deep part of the dermis pre-

sents pigmentation (arrow)

Fig. 6  Follicular melanoma (Cabrera R, personal images). Punch 

biopsy showing atypical melanocytes surrounding the hair shaft
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11  Melanoma with Nonmelanocytic 
Di�erentiation

Melanomas with non-melanocytic differentiation are even 

more unusual. Clinically, they are devoid of distinctive 

features, and their diagnosis is established only with the 

help of histopathology with specific tissue markers and 

classic MM immunochemistry. Some of these lesions have 

been described as non-specific macules (neural), reddish 

ulcerated nodules (smooth muscle tissue), or painful sub-

ungual nodules (cartilaginous tissue). Thus, histologically, 

MM very occasionally can present in non-melanocytic tis-

sue or in cellular components, which is known as divergent 

differentiation or metaplastic change. Different types have 

been reported according to their differentiation: fibroblas-

tic/myofibroblastic, neural, smooth muscle, ganglionic, 

rhabdomyoblastic, and neocartilage or chondroid differ-

entiation. The latter tends to locate on acral areas, particu-

larly the subungual region. Divergent differentiation is an 

exceptional phenomenon and diagnosis in these cases is 

particularly difficult [46–49].

12  Conclusion

The inability to recognize unusual MM variants is a real 

challenge for clinicians and pathologists and might have 

a critical impact on patients. Attentive examination and 

follow-up of patients, especially those at high risk, are 

required to improve early detection of rare MMs, ensuring 

that malignancies are not missed. Dermatoscopy can be used 

in the first instance to facilitate recognition of key features of 

some unusual MM subtypes. In addition, reflectance confo-

cal microscopy has emerged as a valuable diagnostic device 

in MM, guiding the clinician in the decision-making pro-

cess [50, 51]. Furthermore, the use of histopathology, with 

specific immunohistochemical markers, as well as specific 

genetic tests can help in establishing a solid diagnosis of an 

unusual type of melanoma. After the tumor has been well 

characterized, the most appropriate therapeutic management 

can be applied, favoring a better clinical outcome.
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