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Abstract 
Amelanotic malignant melanoma (non-pigmented melanoma) is a 
subtype of skin melanoma with little or no pigment on visual 

examination and is one of the most difficult-to-diagnose clinical conditions. 
It can mimic benign and malignant variants of both melanocytic and non-
melanocytic lesions. Amelanotic melanoma (AM) accounts for 1.8-8.1% of all 
melanomas. The exact incidence is difficult to calculate since the term 
pigmented melanoma is often used to clinically describe any melanoma that 
is only partially devoid of pigment. True non-pigmented melanoma is rare, 
i.e. it does not produce any discernible eumelanin (so-called pure AM), there 
are also melanomas producing low levels of eumelanin (i.e. hypomelanous 
melanomas). Such melanomas may seem pigmented. From a clinical point of 
view, the diagnosis of non-pigmented melanoma is a difficult task for the 
reason that the clinical and diagnostic signs that are usually associated with 
melanomas (asymmetry, uneven borders and variegation of color) are rarely 
present in AM. Thus, in about 50% of cases, the differential diagnosis varies 
from inflammatory to benign neoplastic formations, which leads to late 
diagnosis. 
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1 Introduction 
Only 0.4–27.5% of all melanoma cases are classified as amelatonic melanoma. It is reported 

that the frequency of true pigmented melanoma from the total number of melanomas is less than 

2% [1]. Non-pigmented melanoma (Amelanotic melanoma) is difficult to diagnose and contributes 

to increased mortality from melanoma, since AM is usually diagnosed at later stages, with a lower 

overall survival rate than pigmented melanomas (PM) [1-3]. Despite epidemiological studies 

conducted over the past few decades that have identified some common risk factors for the 

development of melanoma, specific risk factors of AM have not been sufficiently studied [4,5]. Non-

pigmented melanomas are more often detected in women, which are characterized by: thicker 

contours, lack of coexisting nevus, nodularity, as well as with a large number of mitoses and heavy 

adjacent solar elastoses.  It was also found that non-pigmented melanomas are associated with the 

absence of nevi on the back, which are reported by patients themselves, and a skin type more 

sensitive to the sun than in patients with pigmented melanomas [6]. In patients with non-

pigmented melanoma, the disease is diagnosed at an older age than in patients with pigmented 

melanoma (average age 59 years versus 51 years (P < 0.001)) [7]. Amelanotic malignant melanoma, 

as a rule, occurs on the skin exposed to sunlight, especially in elderly people with photodamage, 

and can manifest as erythematous, sometimes scaly, spots or plaques with uneven edges, imitating 

benign inflammatory plaques, superficial basal cell carcinoma (BCR), actinic keratosis, Paget's 

disease or Bowen.[8] It can also manifest as translucent papules, thereby resembling basal cell 

carcinoma, or it may clinically resemble keratoacanthoma or carcinoma from Merkel cells.[9] 

Alternatively, it may manifest as an exophytic node, often eroded, mimicking pyogenic granuloma 

or hemangioma, or as a skin plaque/node known as desmoplastic malignant melanoma.[10] 

Amelanotic melanoma is usually diagnosed in patients older than 50 years – older than in patients 

with PM [11]. However, about 70% of melanomas in children are amelanotic [12]. The association of 

non-pigmented melanoma with gender is contradictory: various studies show that AM is more 

common in men [13,14], women [15], or lacks of gender [16]. The presumed predisposition of 

women may be due to the fact that women are more likely than men to report suspicious skin 

diseases, while the possible predominance of men may be associated with more frequent outdoor 

exposure. Amelatic melanoma is predominantly found in white patients and more often in persons 

with type I skin and red hair or with oculocutaneous albinism [17]. A population study also showed 

that freckles, the absence of nevi on the back, a phenotype sensitive to sunlight, and a previous 

history of AM increase the risk of developing non-pigmented melanoma [17]. It is important to 

understand that any of the four subtypes of melanoma (superficially spreading, nodular, 

acrolentyginous and malignant lentigo) can occur as an amelanotic variant [18]. 

As a rule, based on clinical and dermatoscopic data, amelatonic melanoma is divided into 

two subtypes: true AM and hypomelanous melanoma [19]. True non-pigmented melanomas (also 

called completely or completely pure amelatonic melanomas) do not have noticeable melanin 

formation and do not show pigmentation either during a visual examination or dermatoscopic 
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evaluation. Hypomelanotic melanoma or incomplete AM, with a low level of melanin formation, 

clinically does not show obvious pigmentation but show partial or weak pigmentation during 

dermatoscopic examination. In addition, since melanin is usually detected histopathologically in 

AM, some authors use a stricter criterion for determining true non-pigmented melanoma: 

completely amelanotic not only clinically, but also dermatoscopically, with melanin in less than 5% 

of tumor cells during histological examination [20,21]. 

The mechanism underlying amelanosis is still unclear. In previous studies of non-pigmented 

melanoma, it was considered as a dedifferentiated or low-differentiated melanoma [22]. However, 

like its pigmented analogues, amelatonic melanoma cells retain their melanocytic origin and 

melanin-forming ability due to the expression of tyrosinase and transcription factor associated 

with microphthalmos (MITF) [23]. Moreover, Cheung et al. (2012) found few low-grade tumor cells 

in samples of non-pigmented melanoma [15]. Thus, amelatonic melanoma is rather a subtype of 

melanoma that retains the ability to form melanin, rather than a dedifferentiated or low-grade 

melanoma. In samples of non-pigmented melanoma, a decrease in the expression of specific 

melanin formation enzymes (such as tyrosinase) was observed, which indicates that amelanosis or 

hypomelanosis may be a consequence of insufficient activity or amount of tyrosinase [24,25]. 

Pouryazdanparast et al. (2009) believe that the phenotype of amelatonic melanoma, 

especially with an increase in the number of copies in the 8q24 chromosome, may be caused by 

suppression of tyrosinase and other melanocyte-specific genes mediated by the absence of MITF 

expression [26]. In addition to an increase in the number of copies in 8q24, germline mutations in 

the MC1R, MITF and p14ARF genes can also lead to pigmentation-free melanoma. Support for the 

role of somatic gene mutations (e.g. BRAF and KIT) in the development of amelatic melanoma 

varied in different studies. Frequent frequency of BRAF and KIT mutations in amelatic melanoma 

(70.3 and 12.1% in whites and 6.1 and 12.1% in Asians, respectively) and a higher frequency of KIT 

aberrations in fully amelanotic acral melanoma than in pigmented acral melanoma (12.1 vs. 7.3% 

[20]). However, other studies have shown that hyperpigmentation of melanoma is closely related to 

KIT changes [27] and BRAF mutations [28]. 

2 Clinical Features 
Adler and White (1997) proposed three main clinical forms of non-pigmented melanoma: (a) 

erythematous spot with changes in the epidermis on the skin exposed to the sun, (b) flesh-colored 

dermal plaques without changes in the epidermis, and (c) papulonodular form [29]. The 

papulonodular form accounts for 58% of cases of amelanotic melanoma and can manifest itself as 

an ulcerated node or vascular lesion, as well as mimic pyogenic granuloma or hemangioma. Non-

papulonodular forms of non-pigmented melanoma may look like erythematous spots or spots, or as 

scaly eczema-like or cutaneous skin plaques [30]; they rarely show "ABCD" criteria (asymmetry, 

uneven borders, variegation of color, diameter > 6 mm), which usually contribute to the diagnosis 

and screening of melanomas [31]. A subtle blush or peripheral rim of pigment is often observed 

around amelanotic lesions, but not around true AM [32]. Despite the absence of melanin, 
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pigmented melanomas can be flesh-colored, red, pink, or erythematous, among which red 

pigmented melanomas account for almost 70% [33]. Amelatonic melanoma occurs in all parts of the 

body, with a higher incidence of lesions on the face and extremities than pigmented melanoma. 

[34].  

 
Figure 1: Stages of melanoma disease. (after [41]). 

 
Table 1: Determination of the stage of skin melanoma by three criteria 

Stage Tumor thickness Metastases to regional lymph nodes Metastases to 
internal organs 

0 within the epidermis no no 

I A to the papillary layer of the dermis, the mesh (deep) 
does not affect, there are no ulcers 

no no 

I B 
penetrates into the deep layer of the dermis, possibly 
into the subcutaneous tissue (thickness — from 1 to 

2 mm), no ulcers 

no no 

II A the thickness of the tumor is from 1 to 2 mm, there 
is ulceration or thickness from 2 to 4 mm, no ulcers 

no no 

II B thickness from 2 to 4 mm, with ulceration or 
thickness above 4 mm, without ulcers 

no no 

II С thickness greater than 4 mm, with ulceration no no 

III A any thickness, ulcers not yet there are micrometastases in 1-3 regional 
lymph nodes 

no 

III B 

any thickness, without ulceration or macrometastases in 1-3 regional lymph 
nodes or metastases to the skin near the 

tumor, but without metastases in regional 
lymph nodes 

no 

any thickness, with the formation of ulcers or micrometastases in 1-3 regional lymph 
nodes or metastases to the skin near the 

tumor, but without metastases in regional 
lymph nodes 

no 

III С 

any thicany thickness, with ulceration or micro- or macrometastases in 2-3 
regional lymph nodes 

no 

any thickness more than 3 regional lymph nodes are 
affected by metastases, or there are several 
affected lymph nodes soldered together, or 

there are metastases in the skin near the 
tumor, despite the fact that they also exist 

in regional lymph nodes 

no 

IV any size any quantity yes 
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In its development, non-pigmented melanoma can go through 4 stages (Figure 1). Each of 

them, except for the fourth, is divided into several sub-stages. 

The stages are determined according to three criteria: 

1. the thickness of the tumor (the depth of its germination into the skin); 

2. metastases to regional lymph nodes; 

3. metastases to internal organs. 

The distribution of non-pigmented melanoma varies among different races. Among Asian 

patients in whom the most frequent subtype of melanoma is acral melanoma, amelatonic 

melanoma often occurs in acral areas with the highest frequency of 20-28% [35]. On the contrary, 

non-pigmented melanoma in white patients is more common in areas damaged by the sun due to 

the predominance of non-oral melanoma [36]. It is reported that the location of AM also varies 

depending on gender, with the trunk prevailing in men and the limbs in women [37]. 

3 Forecast 
Patients with non-pigmented melanoma, as a rule, have an unfavorable prognosis. Although 

some studies have not found a significant difference in survival between patients with amelatic 

melanoma and pigmented melanoma, other studies with larger case series show that patients with 

AM often have a significantly higher risk of death and relapse, as well as lower melanoma-specific 

survival [38]. 

In addition, in a large 2012 study of patients with primary melanoma of the skin, it was also 

reported that melanosis does not have a prognostic effect after taking into account risk factors, 

including tumor stage, Breslow thickness, invasion rate, mitosis rate and ulceration [39]. A 

population-based GEM study showed that amelanosis does not have a prognostic effect on survival 

if the tumor stage is taken into account, according to the American Joint Committee on Cancer, 

which indicates that the worse prognosis for non-pigmented melanoma compared to pigmented 

melanoma was completely caused by a later stage of the tumor when diagnosed [40]. Thus, the 

unfavorable prognosis of AM may be mainly due to the late stage of the tumor, negative prognostic 

factors (such as deep tumor thickness and high mitosis rate) or potentially greater aggressiveness. 

4 Conclusion 
Amelanotic melanoma is a special form of melanoma that differs from pigmented melanoma 

in many ways. Non-pigmented melanomas can mimic many benign or malignant conditions in the 

absence of pigmentation, and due to possible erroneous or delayed diagnosis and possible 

aggressiveness of amelatonic melanomas. They are often diagnosed at late stages with a poor 

prognosis. Clinicians should be aware of every potential manifestation of non-pigmented 

melanoma and take melanoma into account in the differential diagnosis of suspicious lesions. The 

use of advanced techniques (such as dermatoscopy) can also help in the earlier diagnosis of AM. 

Further research is needed to uncover the underlying mechanism of melanosis in these tumors, and 

to describe their characteristic biological behavior. 
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5 Availability of Data and Material 
Data can be made available by contacting the corresponding authors. 
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