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Abstract: Cutaneous melanoma is a public health issue and the head and neck region is of 
particular interest, despite accounting for only 9.0% of the total body surface, it harbours 
20% of melanoma cases. Data from the literature show that scalp melanomas (SM) carry 
high mortality rates, with a 10-year survival rate of 60% which lead them to be named as the 
“invisible killer”. Moreover, SMs are more common in the elderly than in young population, 
and they occur six times more frequently in men than in women. This is probably related to 
the higher incidence of androgenetic alopecia and a higher cumulative and intermittent 
ultraviolet damage on the scalp. Histologically, SM is a heterogenous group, including 
lentiginous melanoma (LM), desmoplastic melanoma, superficial spreading and nodular 
melanoma. Thin melanomas tend to display an atypical network or pseudo-network and 
regression in dermoscopy. Blue-white veil, irregular pigmented blotches and an unspecific 
pattern are most commonly detected in thick lesions. On reflectance confocal microscopy 
(RCM), the most frequent pattern is irregular meshwork, but also ringed and disarranged 
pattern have been described. Differential diagnosis includes benign solar lentigo, actinic 
keratoses, lichen planus like keratosis, melanocytic nevi and blue nevi. All suspicious lesions 
should be biopsied; therefore, an excisional biopsy with 2 mm margins is usually the best 
option. The management of SM is the same as for melanoma on other body sites. However, 
sentinel node biopsy tends to be more challenging, as well as achieving adequate excision 
margins of the primary tumor. In this review, we summarize clinical, pathologic, dermo-
scopic and RCM features of SM, and focus on its epidemiology, risk factors and best 
management options. 
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Introduction
Cutaneous melanoma is a public health issue, particularly in fair-skinned popula-
tions. It is a complex neoplasm thought to arise from multiple genetic and environ-
mental factors.1 The head and neck region is of particular interest, despite 
accounting for only 9.0% of the total body surface, it harbours 20% of melanoma 
cases.2 Melanomas of the head/neck occur mostly in elderly patients, and the 
current increase in life expectancy of the population should resolve in a higher 
incidence of this subtype of melanoma.3

Scalp melanoma (SM) represents 35% of cases of head and neck melanomas 
and is accountable for 5% of all melanomas.4 Data from the literature show that 
SMs carry the highest mortality rates, with a 10-year survival rate of 60% which 
lead them to be named as the “invisible killer”. Additionally, SM is characterized 
by a risk of death nearly 2 times higher than the ones located on the extremities.5 Correspondence: Giuseppe Argenziano  
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Ozao-Choy et al6 proved that scalp location is an indepen-
dent risk factor for worse overall survival and specific 
melanomas survival. Staging of scalp melanoma is per-
formed according to TNM staging system.7 The poor 
clinical outcome associated with SM has been attributed 
to several factors including delayed diagnosis due to poor 
visibility of the area (hair coverage); a higher proportion 
of melanomas with rapid vertical growth, such as nodular 
and desmoplastic melanomas; a more aggressive nature 
related to anatomical features such as abundant lymphatic 
and blood drainage and finally the difficulty of obtaining 
adequate surgical margins.8 This knowledge indicates that 
there is a need to improve the early detection of melanoma 
on this specific location.

The aim of this review is to summarize the clinical, 
dermoscopic and confocal microscopy features that allow 
an early diagnosis of scalp melanoma and to analyse the 
most appropriate management for this peculiar location.

Epidemiology and Risk Factors
Several population studies have shown that the head and 
neck melanoma are more frequent in the elderly than in 
young population. Mean age of patients with SM is 65 
years, nearly 10 years older than patients with melanomas 
located on the trunk or limbs (65 years vs 55 years).9 In 
addition, the mean age of patients who have melanoma 
placed on the other areas of the head and neck is slightly 
lower than patients with SM. Differences in terms of 
incidence between sexes have been described; indeed, 
SM occurs six times more frequently in men than in 
women.10 This is probably related to the higher incidence 
of androgenetic alopecia and a higher cumulative and 
intermittent ultraviolet damage on the scalp. Signs of 
chronic sun damage and history of previous skin cancer 
are frequently found in patients developing SM.11 Benati 
et al12 recently found that melanomas on bald scalp were 
thicker than melanomas on hairy scalp in a sample of 33 
cases. In this study, scalp was subdivided into three 
groups: hairy scalp, scalp with thinning hair and hairless 
(bald) scalp. Patients with melanoma on hairy scalp were 
younger, and there was a higher percentage of women than 
the group with thinning hair or bald scalp. Furthermore, 
hair covering reduces exposure to UV by up to 81% and 
provide protective effect against chronic sun damage,13 

and median Breslow thickness was 0.5 mm. Conversely, 
patients with melanoma on thinning hair or hairless (bald) 
scalp had thicker lesions, with the median Breslow thick-
ness being 1.1 mm for scalp with thinning hair and 3.4 mm 

for hairless scalp and there were prominent signs of sun- 
damage. Therefore, according to Benati et al,12 melanoma 
tends to occur in younger patients on hairy scalp compared 
to melanoma located on bald scalp that appears to be 
dependent on UV-damage rather than genetics. In addition, 
melanomas arising on bald scalp are thicker than those 
found on hairy scalp as they arise in older patients who are 
less prone to require a medical consultation, and this could 
cause a diagnostic delay.

In contrast to the study of Benati et al, Pereira et al14 

identified 113 melanomas of the scalp and they found that 
melanomas of hairy scalp were more frequently invasive 
(81%) and had higher median Breslow thickness (0.8– 
1.3 mm) than those arising on bald scalps. However, 
they added, when considering only the invasive cases, 
Breslow thickness was not different among different cate-
gories of hair coverage. Considering these results, Pereira 
et al14 concluded that there are two different scenarios: 
Lentigo Maligna (LM) and non-LM subtype of SM. 
Elderly patients with androgenic alopecia and photodam-
age tend to develop LM type of melanoma, the melanomas 
are detected before becoming invasive because they 
appear on visible areas and are of a slow growing subtype. 
The second scenario includes other subtypes of melano-
mas that arise on the hairy scalp of younger individuals. 
These hair-covered melanomas, despite being rare, are 
usually invasive because due to the location they are 
diagnosed late.

Therefore, routine examination of the scalp is recom-
mended at least in high-risk population (bald elderly men) 
to ensure early detection of melanoma and non-melanoma 
skin cancers. In this regard, the role of hairdressers has 
been recently investigated, highlighting their usefulness 
for the detection of SM via population-based screening 
and dermatologic referral.15 Reasonably hairdressers, 
have a chance of detecting any evolving scalp lesion at 
an early stage, also in younger patients with hair covering. 
At the same time, a valid alternative could be to involve 
the partners for a scalp evaluation, in order to highlight the 
presence of any suspected lesions.16

Pathogenesis
Several genetic mutations are known to influence and 
contribute to the development of melanoma. Studies 
demonstrated that SM is more likely to harbour mutations 
of CCND1 and CDK4 oncogenes. On the other hand, 
melanomas of non-chronically exposed skin are expected 
to manifest mutations of BRAF, NRAS and loss of 
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chromosome 10.17,18 N-ras oncogene is a common genetic 
mutation occurring in 18% of cutaneous melanomas. This 
mutation is frequent in nodular melanoma arising in areas 
of chronic sun-damage. Owing to its location, scalp is 
particularly susceptible to chronic sun damage and the 
associated mutations.19 Jiveskog et al20 compared the inci-
dence of N-ras mutations between sun-exposed areas such 
as scalp, head and neck, to sun-protected areas of the body 
and discovered N-ras to be mutated in 32% of head and 
neck melanoma specimens, but only 7% of melanomas 
harbouring this mutation in photo-protected areas. N-ras 
mutation is associated with thicker lesions and higher rates 
of mitotic activity, which is also present in melanomas 
with more aggressive behaviour such as SM.

Histopathology
SM includes different histological subtypes. Melanomas are 
classified according to the degree of cutaneous solar 
damage. SMs related to high cutaneous solar damage 
include lentiginous melanoma (lentigo maligna melanoma) 
and desmoplastic melanoma, whereas SMs related to low 
cutaneous solar damage include superficial spreading mela-
noma. Nodular melanoma is also relatively frequent in the 
scalp, regardless of the degree of cutaneous solar damage.21

In subjects with bald scalp or with thinning hair, the 
subtypes related to the high solar damage are the most 
common. Lentiginous melanoma is characterized by 
a continuous lentiginous pattern of growth, with the pre-
sence of few junctional nests.22 Desmoplastic melanoma 
mainly develops in the dermis and may simulate a scar 
tissue, being constituted by a poorly to moderately dense 
population of spindle cells separated by delicate collagen 
fibers.23 Overall, melanoma associated with high solar 
damage typically have a very high mutation burden, with 
predominant UV signature mutations, like NF1, BRAF 
(non-V600E mutations), NRAS, KIT, ERBB2, MAP2K1, 
MAP3K1, BRAF (non-canonical mutations), EGFR, 
PTPN11, MET, RAC1, SOS2, NRAS, and PIK3CA 
mutations.24–27

Dermoscopy of SM
In the past decades, dermoscopy was proved to improve 
the early detection of melanoma; in 2012 Stanganelli 
et al28 described the dermoscopic pattern of scalp naevi 
and melanoma. This group showed that their melanoma 
series displayed dermoscopic features typical of both 
lentigo maligna (LM) and superficial spreading type 
melanoma. Moreover, Zalaudek et al29 described that in 

contrast to the dermoscopic features seen in melanoma 
occurring on the face, the same morphologic type of 
network seen in melanoma of the trunk was observed 
in SM. In 2017, a recent study by the International 
Dermoscopy Society also came to the same conclusion 
that SM may present dermoscopic features of both facial 
and body melanoma. Roughly, thin melanomas tend to 
display an atypical network or pseudo-network and 
regression in dermoscopy, being dermoscopically similar 
to LM. Blue-white veil, irregular pigmented blotches and 
an unspecific pattern are most detected in thick lesions.30

This high dermoscopic variability is due to the possi-
bility to find on the scalp area a variety of melanoma 
subtypes: lentigo maligna (LM) and lentigo maligna mel-
anoma (LMM); superficial spreading melanoma de novo 
or nevus associated, and nodular melanoma. Moreover, 
a rare melanoma subtype, the desmoplastic melanoma is 
more often found on the head/neck area.

LM and LMM show an atypical pseudo network in 
dermoscopy with increasing hyperpigmentation and 
obscuration of follicular openings with increasing 
Breslow thickness.31 Differential diagnosis includes 
benign solar lentigo, actinic keratoses, lichen planus 
like keratosis. (Figure 1) Therefore, as for flat pigmented 
lesions of the face, also for scalp lesions it is possible to 
evaluate the presence of criteria for benignity in dermo-
scopy, such as scales, white follicles, erythema/reticular 
vessels, reticular and/or curved lines/fingerprints, sharp 
demarcation, and classic criteria of seborrheic keratosis. 
In the absence of benignity criteria surgical excision is 
warranted.32 Superficial spreading melanoma may dis-
play all the well-known dermoscopic melanoma features 
summarized in the 7-point check list, namely atypical 
network, blue-white veil, atypical vascular pattern, irre-
gular streaks, irregular pigmentation, irregular dots and 
globules, regression structures33 (Figures 2 and 3).

Nevus-associated melanoma (NAM) represents 30% of 
melanomas overall34. In dermoscopy NAMs tend to show 
atypical pigment network and regression structures more 
often, when compared to de novo melanomas (DNM). 
A previous study by Shitara et al35 observed that the 
presence of globules, streaks and negative pigment net-
work were significantly related to a NAM the latter being 
the most specific criterion, in contrast, the presence of 
blue-white veil was related to absence of associated nae-
vus in this study (Figures 4 and 5).

Differential diagnosis of SSM of the scalp includes 
scalp nevi. When discussing specifically lesions of the 
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head and neck, during childhood nevi tend to be flat and 
show benign features such as cobblestone pattern, homo-
geneous pattern and typical pigment network. Targetoid or 
“crown” appearance have also been described. Afterwards, 
with aging, these lesions are likely to become dermic and 
less pigmented.36 (Figures 6 and 7) Blue nevi show 
a preference for scalp location, in dermoscopy they are 
characterized by structureless blue pigmentation 
(Figure 8).

Nodular melanoma (NM) can be pigmented or amela-
notic, thick invasive nodular melanomas of the scalp fre-
quently show an unspecific pattern (Figure 9). Recently, 
the blue-black rule37 was introduced to increase the diag-
nostic accuracy with dermoscopy, which can be particu-
larly useful to diagnose pigmented NM. In detail, the BB 
rule includes the analysis of a combination of blue and 
black pigmented areas involving at least 10% of the lesion 
surface as a feature when identifying NM. The combina-
tion of blue and black colour has its substrate in the 
presence of the pigment not only in the dermis (blue 
colour), as seen in blue naevi and haemangiomas, but 
also in atypical melanocytes within the epidermis (black 
colour). When evaluating the black component comedo- 

like openings (commonly seen in seborrhoeic keratoses) or 
lacunae (seen in haemangiomas) should be distinguished. 
The rule finds its utility mostly when dealing with thick 
lesions that prevalently make differential diagnosis of SM, 
such as basal cell carcinoma (BCC), squamous cell carci-
noma (SCC), angiomas, blue nevi and seborrheic kera-
toses. However, BCCs and SCCs tend to have additional 
dermoscopic characteristics that lead to the diagnosis, such 
as vascular pattern and absence of pigment network, 
streaks, regression structures, irregular brown globules, 
and brown structureless areas37 (Figure 10).

In non-pigmented NM, the evaluation of the vascular 
pattern is crucial, as a milky-red background and irregular 
vessels are the most common features associated with 
malignancy38 (Figure 11).

Desmoplastic melanoma is challenging, presenting der-
moscopically more often as a non-pigmented nodule or 
papule, with atypical vascular pattern, grey dots, and pep-
pering. When associated with LM, features of LM may 
coexist (atypical pseudonetwork, blue-grey areas and pep-
pering). This form of melanoma may be difficult to differ-
entiate from dermatofibroma, clinically and on 
dermoscopy39 (Figure 12).

Figure 1 Lentigo maligna melanoma on the scalp of a 78-year old man with androgenic alopecia (A–C) and solar lentigo on the scalp of a 81-year old man. (D–F) (A) 
Clinical appearance of the LMM. A large macule, variegated in color from light to dark brown to black with ill defined borders. In the background, signs of extensive sun- 
damage. (B) Dermoscopy showing a brown pseudo network with grayish circles around follicular openings and white streaks. (C) Dermoscopy of the hyper pigmented part, 
with obliteration of follicular openings, blue white veil and irregular dots. (D) Clinical appearance of a solar lentigo: a brown macule with a hyperkeratotic component. (E and 
F) Dermoscopy showing a light brown pseudo network with evident follicular openings and cerebriform pattern.
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Figure 2 In situ melanoma of the vertex in a 68 year-old woman. (A) The lesion was arising in hair bearing scalp, the patient was not aware of the macule which was noticed 
by the hair dresser. (B) Close up clinical image, a flat brown macule 1 cm in diameter. (C and D) In dermoscopy atypical network and regression are detected. No non- 
prevalent benign pattern.

Figure 3 Superficial spreading melanoma on the scalp of a 70 year old man. (A) The lesion is arising in an area of thinning hair due to androgenic alopecia. (B) In 
dermoscopy, atypical network, irregular globules and blue-white veil are visible.
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Reflectance Confocal Microscopy 
(RCM) Features of SM
RCM is a non-invasive diagnostic tool that images skin lesions 
at an almost histopathological level of magnification. Its utility 
in skin cancer is undeniable, due to the high reflective index of 

melanin and keratin, making the correlation between dermo-
scopy and cytological patterns usually possible. Even though 
RCM has proved to be very effective in the diagnosis of basal 
cell carcinomas and melanomas, only a few studies have 
focused on the features of scalp melanoma.30,40

Figure 4 Nevus associated melanoma arising on the scalp in a 60-year old man with androgenic alopecia. (A) Clinically, a asymmetrically pigmented macule is visible 
surrounding a skin colored papule. (B) In dermoscopy, two components are visible, one flat with atypical pseudo network and obliteration of hair follicles, grey circles, black 
and brown dots. The pinkish area represents remnants of a dermal nevus.

Figure 5 Nevus associated melanoma on the scalp of a 45-year old man. (A) An asymmetric lesion with brown and blue component. (B) In dermoscopy, on one side the 
congenital nevus with globular pattern is seen, on the other side the melanoma component with blue-white veil, shiny-white streaks.
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Benati et al30 found the most frequent pattern to be 
irregular meshwork, while other features observed were 
ringed and non-specific patterns. However, the majority of 
lesions showed a pagetoid spread, with both round and/or 
dendritic cells, which is a well-known melanoma feature. 
Large part of the melanomas had a lentigo-like appear-
ance, the authors also reported bright plump cells that 
histologically correspond to melanophages, in more than 
two-thirds of the lesions. In this study, the authors were 
able to correlate the meshwork and ringed pattern to super-
ficial spreading or in situ melanomas, while the ones that 
had unspecific patterns on RCM were proven to have 
extensive regression on histology.

Management
All suspicious lesions should be subjected to an initial 
biopsy with a method that provides a definitive diagnosis 
and the evaluation of the depth of invasion. Therefore, an 
excisional biopsy with 2 mm margins is usually the best 

option. However, when lesions are extensive or excisional 
biopsy is not possible, incisional or punch biopsies or 
shave biopsies are reasonable alternative for establishing 
the diagnosis.41 The diagnosis of scalp melanoma is 
usually possible on clinical and dermoscopy examination; 
however, a definitive diagnosis is confirmed on histopatho-
logical examination only. Dermoscopy and RCM can be 
very useful tools in making a clinically accurate diagnosis 
and eventually guide the selection of the best area to 
biopsy in case of large and extensive lesions.42,43 The 
histology should provide evidence of migration of atypical 
melanocytes into dermis, Breslow thickness of the tumour, 
presence of any ulceration, mitotic rate/mm,2 status of the 
peripheral margins and the deep surface of the lesion. It is 
critical, thus, to have in hand the analysis of Breslow 
thickness and ulceration to guide management 
decisions.44,45

Management follows the same principles as for non- 
head and neck melanoma.46 Breslow thickness of the SM 

Figure 6 Scalp nevi in children. (A and B) brown pigmented macule on hair bearing scalp. (C) Regular globular pattern. (D) Targetoid pattern in a compound nevus.
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gives instructions for the excision margins. Surgery should 
be performed with resection margins, as for other cuta-
neous melanomas.47 The in situ lesions are excised with 
a safety margin of 5-mm of surrounding normal skin. Thin 
(< 1mm) melanomas need excision with 1-cm margins. 
For intermediate thickness (1–4 mm) melanomas, the 
safety margins of excision are 2-cm. For melanomas 
>4 mm of Breslow thickness excision margins of 3 cm 
are suggested48 Most excisional defects of the scalp mel-
anomas are reconstructed with split thickness skin grafts. 

Rarely flap coverage is required, especially in defects 
where the bony skull has also been removed49 (many 
studies compared narrow (1 or 2 cm) to wide (3–5 cm)) 
margins, and none of these identified a difference in local 
recurrence or overall survival between the narrow or wide 
margin groups.43–46 One study, however, found 
a significant increase in regional recurrence for narrow 
margins for patients with melanoma thicker than 2 mm, 
while for thin melanoma, excision margins of less than 
1 cm increased the risk of local recurrence.50

Figure 7 Scalp nevi in adults. (A–C) Clinical appearance of partially pigmented (A) and amelanotic (B and C) dome shaped papules. (D) In Dermoscopy, globular pattern in 
a compound nevus. (E and F) Dermoscopy of amelanotic lesions: blurred vascular pattern in two dermal nevi.

Figure 8 Blue nevus. (A) A blue papule on the frontal area of a 50-year old woman. (B) In dermoscopy structureless blue pigmentation is detected.
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On the matter of sentinel lymph node biopsy (SLNB) 
of SM, obstacles might be encountered, as in this region 
the lymphatic drainage system is complex, and therefore 
more unpredictable head and neck lymphatic system 

consist in more of 300 lymph nodes packed with a usual 
discordance between clinical lymphatic drainage path-
ways and those identified by lymphoscintigraphy.51 

Moreover, the possibility of localization of the sentinel 

Figure 9 Invasive melanoma on the parietal region in a 75-year-old man with androgenic alopecia, superficial spreading melanoma 3.3 mm Breslow thickness (A) The lesion 
appears partially nodular with not-defined borders. (B, C) In dermoscopy a unspecific pattern is detected with brownish pigmentation, white lines and milky red areas.

Figure 10 Pigmented basal cell carcinoma on the vertex in a 72-year old woman. (A) Clinically a heavily pigmented lesion with ill defined borders and superficial crusts. (B) 
Dermoscopy, highlighting the presence of black pigmentation and grey blue ovoid nests. (C) RCM. Confocal mosaic (2x1mm) at the level of the dermal epidermal junction 
showing multiple basaloid islands, visible as basaloid nests with palisading and clefting and the surrounding vascular structures.
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lymph node in the parotid gland, with the risk of damage 
of the facial nerve, makes SNLB for scalp melanoma 
a debated choice. As SM are known to be biologically 
more aggressive and are often thicker at the presentation, 
SLNB is strongly advocated even in thinner lesions by 
many authors.52,53 Carmichael et al54 reported that the 
scalp sentinel lymph nodes in posterior auricular or occi-
pital region were frequent drainage sites for SM and when 
detected by SLNB, had a 30% rate of having a metastatic 
disease.

A study by Cappello et al55 evaluated 405 patients with 
head and neck melanoma and compared clinicopathologic 
and prognostic factors associated with SM and non-scalp 
melanomas of the head and neck. In that study, SLN status 
was the strongest predictor of overall survival in patients 
with melanoma of the scalp while tumour thickness and 
ulceration correlated with overall survival in patients with 
non-scalp melanomas of the head and neck. There is 
a clear consensus on performing SNLB for cutaneous 
melanoma having a Breslow thickness of 1–4 mm; how-
ever, the reasoning of SNLB in thin melanomas is debated.

Patients should be staged according to the American 
Joint Committee on Cancer (AJCC) guidelines and be 

treated accordingly. In advanced stages, patients may 
undergo immunotherapy or targeted therapy, depending 
on the presence or absence of BRAF mutation and on 
associated co-morbidities.56

The most frequent agents for immunotherapy are Anti- 
PD1 and anti-cytotoxic T-lymphocyte antigen (CTLA)-4 
monoclonal antibody combinations, such as nivolumab 
and ipilimumab, that have been used in the last few 
years. More recently, pembrolizumab has been shown to 
achieve high response rates and therefore has also become 
an option for advanced diseases. For the melanomas that 
have BRAF mutations identified, targeted treatment for the 
RAS-RAF-ERK and P13K pathways are more effective, 
and usually BRAF/MEK inhibitor therapy, such as vemur-
afenib, cobimetinib and dabrafenib are employed.

Unfortunately, scalp melanomas commonly have pre-
dominant CCND1 and CDK4 oncogenes and therefore are 
less likely to respond to target therapy.57

The application of topical imiquimod has been described 
for the treatment of cutaneous metastases and lentigo 
maligna but mostly in reports, small case series or retro-
spective case series. As well known, imiquimod is 
a nucleoside analogue of the imidazoquinoline family and 

Figure 11 (A) Amelanotic nodular melanoma on the scalp of a 75-year old man, 4.5 mm Breslow thickness. (B) Close up of the non pigmented nodule. (C) In dermoscopy 
atypical vascular pattern is detected.
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it was originally designed as an antiviral agent. As it exerts 
its main role as an agonist activity of Toll-like receptors, it 
may also have a role as adjuvant therapy after regular surgi-
cal treatment, as it enhances the functional maturation of 
Langerhans cells promoting their migration to lymph nodes 
and the beginning of a cell-T specific immune response.58,59 

The behavior of SM is different from melanomas arising at 
other body sites and the overall survival compared with other 
head and neck melanomas is lower60 Taking into account 
local recurrence SM have higher recurrence rates compared 
to other sites of the head and neck. Recurrence rate for scalp 
melanoma is 13% compared to 5% for melanoma of the face 
neck and ear according to Shaw et al.61 Therefore, it is 
important to make a diagnosis as early as possible.

Conclusions
SM tends to behave more aggressively, have higher rates 
of recurrence and higher mortality as compared to mela-
noma on other body sites. Increasing awareness on this 
“invisible killer” is crucial. Their aggressive course 
request for more careful surveillance as a component of 
general skin screening for melanoma. It is advisable for 
doctors and patients to include scalp examination in their 

routine skin check. Dermoscopy and RCM can be helpful 
in identifying early lesions, making a correct diagnosis, 
and lead to improved patents’ management.
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