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Abstract
The malignant cell in melanoma is the melanocyte. Because melanocytes are
located in the basal layer of the epidermis, melanoma is most commonly seen on
the skin. However, melanoma can also arise on mucosal surfaces such as the oral
cavity, the upper gastrointestinal mucosa, the genital mucosa, as well as the
uveal tract of the eye and leptomeninges. Melanomas tend to be pigmented but
can also present as pink or red lesions. They can mimic benign or other
malignant skin lesions. This chapter presents the spectrum of typical and less
typical presentations of melanoma, as well as patterns of spread. It is divided into
(1) cutaneous lesions; (2) patterns of regional spread, (3) non-cutaneous lesions;
and (4) distant metastases.
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1 Cutaneous Tumors

Cutaneous melanomas are classified on the growth pattern into superficial
spreading, nodular, lentigo maligna, and acral. Growth is typically described in two
planes: Radial (horizontal) growth refers to melanocytic proliferation limited to the
epidermis or focally as single cells or small nests within the papillary dermis,
whereas vertical growth describes deeper invasion of nests or nodules of atypical
melanocytes that are often larger than their counterparts in the superficial skin [1].
In certain instances, it is useful to think of these as “phases” of growth, such that the
radial growth phase (RGP) may sometimes precede a vertical growth phase (VGP).
The typical lesion of cutaneous melanoma is an asymmetric macule or nodule with
irregular borders, frequently with variations in color within the lesion. On histology,
it reveals nests of melanocytes within the epidermis that varies in size, shape,
spacing, and display pagetoid spread, or a pattern of focal confluence [2]. Archi-
tectural patterns and cytomorphological features have been studied and are
reviewed extensively by [3].

Alternative ways of classification have been proposed based on rate of growth
[4]. In this schema based on trends in melanoma epidemiology, there are three
subtypes of lesions: (1) slow-growing, located on intermittently sun-exposed areas
with a sharply rising incidence; (2) very slow-growing on sun-exposed skin with
moderate increase in incidence; and (3) fast-growing, arising in any body part with
stable incidence and high mortality. Any scheme can be adopted so long as it is
helpful in stratifying risk, rationalizing therapy, and predicting prognosis.

1.1 Superficial Spreading Melanoma

Superficial spreading melanoma (SSM) is the most common subtype of cutaneous
melanoma, particularly in individuals with Skin Phototypes I and II, accounting for
60–70 % of all melanomas. It is typically diagnosed between the ages of 40 and 60
(see Table 1). The association between the number of nevi and SSM has been
established [5, 6]. This subtype typically arises on the trunk in men and on the
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lower extremities in women. Depending on the location, the differential diagnosis
might include atypical nevus, common benign nevus, seborrheic keratosis, or basal
cell carcinoma. Classically, SSM begins as an asymmetric, irregularly scalloped
macule or papule, usually <5 mm with mottled variegated color, and a central
elevation with some surface distortion [2]. Over time, the lesion can grow to be
significantly larger (Fig. 1a, b). Initially, the lesion behaves indolently, proliferating
within the epidermis or superficial papillary dermis. However, for unknown

Fig. 1 a A superficial
spreading melanoma
presenting as a 1.9 × 1.7 cm
pink/brown/black patch with a
7-mm red papule at the
5 o’clock location of the
lesion. Histology revealed a
1.0 mm Breslow depth.
b Dermoscopy showed
prominent variegation in color
and central haziness with
pink, purplish, and gray
discoloration
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reasons, the malignant melanocytes invade the dermis and a more rapid VGP
ensues, leading to a papule or nodule.

Although SSM is often associated with transformed nevi because of the associ-
ation with nevi counts, it is estimated that approximately half of these lesions arise
de novo. In fact, the likelihood that an individual nevus will progress to malignancy is
low [14]: The risk of malignant transformation for common melanocytic nevi is one
in thousands, while the risk for atypical melanocytic nevi is in the order of one in
hundreds [15, 16].Whereas the risk of SSM arising from common nevi increases with
nevi counts [5, 6], for atypical nevi, the risk beyond five nevi does not accrue [17].

1.1.1 Melanoma In Situ
Melanoma in situ (MIS) is thought to precede more invasive melanoma. MIS refers
to solitary melanocytes or nests of melanocytes found above the dermal–epidermal
junction (DEJ) and extending into the uppermost layers of the epidermis. Mela-
nocytes can involve the adnexal epithelium of pilosebaceous units and other
structures. These nests do not mature as they cross into the dermis, but instead,
retain the same size as their epidermal counterparts [2].

1.1.2 Host Immune Response in Melanoma
More so than any other malignant neoplasm, melanoma antigens are highly
immunogenic [18]. To demonstrate the role of the immune system in melanoma, it
was shown that melanoma incidence was higher in immunosuppressed individuals
[19]. It is no surprise, therefore, that many melanomas display immune escape
mechanisms: For instance, they may selectively lose or mutate known immuno-
genic antigens, down-regulate MHC class I molecules on antigen presenting cells,
and change the cytokine milieu toward a tolerizing environment [20].

Up to two-thirds of patients show signs of partial regression, a phenomenon
which may represent an immune response. Macroscopically, this is seen by focal
areas in the lesion of gray, hypo-, or depigmented structures, which can be mistaken
for vitiligo or halo nevi, while histopathological examinations reveal accumulated
melanin-laden macrophages and infiltrating lymphocytes, often arranged in a
bandlike pattern in the dermis [21, 22]. Spontaneous regression inversely correlates
with tumor thickness; as such, up to two-thirds of the thinnest melanomas (0.75 mm
or less in thickness) show partial regression [23, 24]. The mechanism of regression
is unclear, though assumed to be immune-mediated, given the infiltrate of lym-
phocytes and plasma cells [25, 26]. Some have even proposed a contact sensitizer to
be the cause for recruiting the adaptive immune system to the tumor environment
[27].

The prognostic significance of regression is not well understood: A recent study
demonstrated increased risk of metastases in 43 cases of melanoma with extensive
but partial regression compared with matched controls [28]. To explain this, it is
thought that regression signifies the presence of deeper invasion that may have
already led “the horse out of the barn,” so to speak. Although some investigations
have confirmed that partial regression is an adverse prognostic factor [29, 30],
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others have failed to demonstrate this [31, 32]. To complicate matters further,
melanoma of unknown primary (MUP), in which the primary lesion is assumed to
be regressed, appears to have survival advantage as compared to patients with
positive nodes and a known primary tumor [33, 34]. This would suggest that lymph
node infiltration triggers the immune response against melanoma. The conflicting
data may indicate the instances of success and failure of the immune system at
attacking the tumor.

Besides spontaneous partial regression, which is common, complete regression
is rare, and until 2005, only 38 cases were reported [35]. There is a marked
predilection in males, with a male to female ratio of approximately 2:1, and an
average age of onset of 48. Survival is variable, but poor, ranging from 6 weeks to
11 years. Among those that died of metastatic disease, the average survival was
13 months. Similar to partial regression, in complete regression, the patient often
describes a change in a preexisting nevus: enlargement, friability, hypopigmenta-
tion, hyperpigmentation, bleeding, and eventual regression. Histology of the
reviewed case reports by High et al. mostly showed epidermal attenuation,
decreased epidermal melanocytes, papillary dermal fibrosis, a chronic inflammatory
infiltrate, telangiectasia, and presence of dermal melanophages. The authors point
out that requiring melanophages in the diagnostic criteria may exclude amelanotic
melanoma lesions that have regressed, but without including this feature, the
positive predictive value of diagnosis is too low, given that the prevalence of
complete regression is low. One rare form of complete tumor regression is known
as tumoral melanosis (TM). TM presents as a 1–5 cm blue-black nodule, suspicious
for a primary invasive melanoma [22]. However, histology reveals dense dermal or
dermal and subcutaneous melanophage infiltrates.

1.2 Nodular Melanoma

Nodular melanoma (NM) is the second most common type in fair-skinned indi-
viduals, representing approximately 15–20 % of melanomas. It commonly presents
on the trunk, head, or neck, with a greater incidence in men (Fig. 2). This subtype is
thought to arise de novo over a period of weeks to months as a vertically infiltrating
tumor without much of a RGP. For this reason, they tend to be diagnosed at a
thicker, more advanced stage [8]. Early on, the lesion is classically an asymmetric
blue or black nodule with regular borders. Two to eight percent of such tumors,
however, can be pink or red in coloration and in those instances are termed
“amelanotic” [9]. Because they lack pigment and are often smaller in diameter,
70 % of the time, melanoma is not initially considered in the diagnosis [36].
Whether pink or pigmented, NM may ulcerate or bleed. Depending on the presence
or absence of pigmentation, the differential diagnosis includes the following: (1) for
pigmented lesions: blue nevi, pigmented basal cell carcinoma, common benign
nevus, and pigmented Spitz nevus; and (2) for amelanotic lesions: basal cell car-
cinoma, pyogenic granuloma, and atypical fibroxanthoma.
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1.2.1 Spitzoid Melanoma
Spitzoid melanoma can be mistaken early on for a Spitz nevus. On histology, both
reveal a dermal nodule with overall symmetry of epithelioid melanocytes that do
not mature with deeper extension. However, clues to the malignant nature of the
lesion include arrangement into sheets of atypical melanocytes in the dermis and
mitotic figures at the base of the lesion. Additional methods such as immunohis-
tochemistry (IHC), fluorescence in situ hybridization (FISH), and comparative
genomic hybridization (CGH) have had variable rates of success in distinguishing
melanoma from nevus [37]. For instance, melanomas, unlike benign nevi, show
gains or losses of particular segments or whole chromosomes, while approximately
20 % of benign Spitz nevi show increase in copy number of chromosome 11p, not
typically found in melanoma [38].

1.2.2 Atypical Fibroxanthoma-Like Melanoma
NM can also be mistaken for atypical fibroxanthoma (AFX), the former being a
diagnosis more dangerous to miss. Sangueza and Zelger report 4 cases of melanoma
in 3 patients whose diagnosis was mistaken initially due to the unusual clinical
presentation and pathological correlation, as well as negative melanin staining on
IHC [39]. However, others have reported that AFX can present as a pseudo-
pigmented lesion that can be mistaken for melanoma on clinical and pathological
evaluation [40]. To circumvent this, the authors recommend iron stains to diagnose
AFX, because degraded erythrocytes following ulceration and hemorrhage are
ingested and appear as accumulated hemosiderin in neoplastic cells.

Fig. 2 A nodular melanoma presenting as a 4 cm fungating mass with purulent drainage. This
nodule grew in size for over 2 years before the patient presented to the physician. Upon diagnosis,
he was found to have lymph node involvement and died within 1 year from distant metastatic
disease
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1.2.3 Collision (Contiguous) Tumors
The skin, more than any other organ, is exposed to extensive DNA damage. In the
right host, multiple contiguous tumors may arise. Clinical examination may reveal
an atypical lesion, which on histology shows multiple etiologies. One such report
involves 2 cases: one of a BCC, which ultimately revealed an underlying amela-
notic melanoma, and another of an amelanotic melanoma that concealed an AFX
[41]. Collision tumors can also arise in skin grafts [42]; however, the significance of
that observation has not been found.

1.3 Lentigo Maligna Melanoma

Lentigo maligna melanoma (LMM) is a less common subtype, comprising
approximately 9 % of all cutaneous melanomas. Typically, lesions occur in older,
chronically sun-damaged individuals, with a predilection for the nose and cheek in
women, and neck, scalp, and ears in men. Unlike other subtypes, it is thought that
LMM arises from cumulative sun exposure rather than intermittent sun damage.
Although LMM is associated with fair skin phototypes, unlike SSM, it is not
correlated with nevus counts [5, 6]. The precursor lesion in LMM is a form of
in situ melanoma, known as lentigo maligna (LM) (Fig. 3). There is a considerable
risk—estimated at 5 %—for progression of LM into LMM [10]. Because it
develops on a background of sun damage, the differential diagnosis for LMM
includes lesions of sun damage (solar lentigo, pigmented actinic keratosis) as well
as lentiginous nevus, macular seborrheic keratosis, and pigmented basal cell car-
cinoma. Of note, lentiginous junctional nevi are described in the elderly, especially
on a background of poikilodermic skin, but they are located—unlike LM and LMM
—on the trunk and limbs. Needless to say, they may transform into LM and small
cell melanomas [43].

Fig. 3 Lentigo maligna
(melanoma in situ) on the
cheek of an elderly Caucasian
woman. Site of hemorrhagic
crust represents a recent
biopsy site confirming the
diagnosis. Full resection
revealed no invasive
component of melanoma
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The lesion usually begins as an indolent, asymmetric brown-to-black macule
with color variegation and an irregular indentation. On dermoscopy, these areas
appear as hyperpigmented follicular openings that are overgrown by irregular
pigmented dots arranged in an annular granular pattern [7, 11]. Stolz et al. estimated
that 87 % of LMM presents with those features on dermoscopy. Others have tried to
identify novel features, including increased density in the vascular network, and
presence of rhomboidal structures and targetlike patterns [44]. Additionally, LMM
may display subclinical levels of radial growth, resulting in incomplete excision,
and high rates of recurrence. Later on, lesions may develop a nodular portion.

Microscopically, LMM exhibits lentiginous spread, in which solitary tumor cells,
rather than tumor nests, extend into the epidermal and dermal layers [2]. Atypical
melanocytes can be found in the epithelium of adnexal structures, particularly along
the outer root sheath of hair follicles. An invasive component is often present and
composed of spindle cells. Moreover, epidermal atrophy, signs of solar elastosis, and
desmoplastic stromal change are not uncommon with LMM. Finally, work by King
et al. suggests that atypical lentiginous proliferations may look similar to benign
lentiginous junctional nevi in their retiform epidermal pattern; however, they also
present with confluent growth of atypical melanocytes flanking the site of biopsy,
which is more akin to atypical proliferative lesions (2005). Seeing as these lentigi-
nous proliferations progress if left untreated, the authors suggest that they might be
early LMM and therefore should be treated as such.

1.3.1 Desmoplastic Melanoma
LMM is associated with the highest rates of desmoplastic melanoma (DM). DM is a
histological diagnosis that comprises 4 % of cutaneous melanomas and is found
more commonly in older males and on sun-exposed skin [45, 46]. It can arise in
LMM, acral melanoma (AM, see Sect. 1.4), or in the RGP of mucosal lymphoma
[2]. The classic lesion is a skin-colored, red, or brown-black nodule or plaque in a
sun-exposed site. Histologically, malignant melanocytes take on a spindle shape,
separated by collagen fibers or fibrous stroma, which are present in foci or
throughout the tumor. Cytologically, melanocytes appear bland, with visible atypia
and stromal fibrosis [47]. The diagnosis requires deep tissue samples because
superficial findings are nonspecific for scar or spindle cell neoplasms. The source of
desmoplasia and increased collagen deposition is unknown. Some have postulated
that the malignant melanocytes induce host responses leading to fibroblast prolif-
eration and deposition of collagen [48, 49]. Others have argued that the melano-
cytes themselves undergo adaptive fibroplasia, allowing them to deposit collagen in
the deeper dermal layers [50, 51].

DM is rarely metastatic but often highly infiltrative and locally aggressive, and
approximately 30 % of cases display neurotropism. Of note, conventional staging
has been shown to overestimate the likelihood of metastasis of these tumors [52, 53].
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1.4 Acral Melanoma

AM is the least common subtype, comprising <5 % of cutaneous melanomas. It
presents with equal incidence in all skin types and as such is the most common
subtype in darker pigmented individuals. It constitutes 60–70 % of melanomas in
black-skinned individuals [54] and 50 % in Asians [55–57]. Typically, AM occurs
on the soles, but can also commonly occur on the palms and in or around the nail
apparatus [12]. AM is difficult to diagnose because, especially when it is amela-
notic, it can look like a benign lesion, such as a plantar wart or hematoma, or a
squamous cell carcinoma.

Classically, AM begins as an asymmetric brown-to-black macule with varie-
gated color and irregular borders. When involving the nail bed, it can present with
longitudinal melanonychia extending onto the hyponychium or beyond the lateral
or proximal nail fold, the latter referred to as Hutchinson’s sign. Histologically,
lesions begin as atypical single melanocytes or nests of melanocytes, sometimes
displaying dendrites, and are present within all layers of a hyperplastic epidermis, in
what is known as pagetoid scatter [13]. In the stratum corneum, numerous mela-
nocytes and melanin granules are diffusely scattered.

The genetic markers of AM are different from the other subtypes of melanoma.
Activating KIT mutations in exons 11, 13, and 17 is common, making the tumor
susceptible to KIT inhibitors, such as imatinib [58, 59].

1.4.1 Subungual Melanoma
AM of the matrix is known as subungual melanoma (SUM) and represents 1–3 %
of all cutaneous melanomas. Unlike any other melanoma type, SUM is not related
to sun exposure. Because the nail plate is so dense, it is estimated that less than 2 %
of UVA, and no UVB, is transmitted to the matrix [60].

SUM presents commonly with melanonychia striata, which are widening dark or
irregularly pigmented longitudinal nail streaks with possible nail dystrophy and
onycholysis [2]. Hyperpigmentation of the nail bed or matrix is concerning when it
extends to the cuticle or hyponychium, and when the pigment is dark, irregular, or
the width of the area involved is >3 mm. Nail pathologies to consider in that case
are as follows: benign longitudinal melanonychia, subungual hematoma, pyogenic
granuloma, onychomycosis with pigmentation, or hemorrhage.

SUM is misdiagnosed 85 % of the time, with the mean diagnostic delay being
30 months [61]. This is perhaps the case because approximately 23–44 % of
patients with SUM reported local trauma to the nail [62]. It is unclear whether
trauma draws attention to the area or whether post-traumatic inflammation induces
carcinogenesis [63]. In favor of the latter, an analogous relationship exists between
chronic skin wounds and the emergence of aggressive ulcerating forms of squa-
mous cell carcinoma.
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2 Regional Metastases

Regional metastases refer to the proximal spread of a melanoma within the skin and
lymphatic vessels of the regional lymphatic system, including the regional lymph
node. It is estimated that two-thirds of patients with clinical metastases following
treatment of primary melanoma present initially with loco-regional metastases [64].
Regional metastases are classified into satellite, in-transit, and nodal based on the
level of involvement within the lymphatic chain. As such, it relies on the premise
that melanoma cells travel proximally in the lymphatic system. However, it is also
known that melanoma can spread hematogenously and iatrogenically [65]. True
hematogenous spread is confirmed by the development of metastases at the donor
site of split thickness grafts and has been reported [66, 67]. That melanoma cells
can spread in the blood vessels is no surprise, as tumor cells can express levels of
tissue factor 1000-fold higher than normal tissue [68, 69]. The natural history of
melanoma and patterns of spread can help guide treatment and set survival
expectations.

2.1 Satellite and In-Transit Metastasis

Satellite metastases (SM) are metastatic nodules that appear within 2 cm of the
primary tumor. In-transit metastasis (ITM) represent intralymphatic tumor invasion
in the regional skin or subcutaneous tissue between the primary tumor site and the
draining lymph node basin. Clinically, SM and ITM appear as cutaneous or sub-
cutaneous tumors or, when present in the upper dermis, may present as
dome-shaped papules or nodules, which may be brown, skin-colored, or pink
(Fig. 4a, b). The reported 5-year survival rates of ITM are approximately 69 %
without lymph node involvement and drop to 46 % with regional node involvement
[70–72]. SM and ITM have been associated with thicker primary tumors, ulcera-
tion, primary lesions on the lower extremities, and regional lymph node metastasis
[73–76]. In fact, second only to lymph node status, Weide et al. identified tumor
thickness, not ulceration, as the greatest independent prognostic factor for mela-
noma patients with SM and ITM [71]. It is unclear whether the interval between
primary diagnoses and emergence of regional disease is a prognostic factor, as
studies report variable results [77–79].

The natural history and progression of melanoma to ITM is not understood. One
theory postulates that melanoma cells enter the superficial and deep lymphatic
vessels but, along the way, become lodged—as an embolus might—in the lym-
phatic channels, either due to obstructing nodal disease or due to impaired lym-
phatic drainage from the removal of lymph nodes [80]. This second explanation is
based on a study in which patients with ITM who had undergone wide local
excision (WLE) with elective lymph node dissection (ELND) were compared to
those that underwent WLE only (and lymph node dissection if lymph nodes became
clinically palpable) [75]. ITM incidence was 27 and 10 %, respectively, in those
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groups, suggesting that surgical manipulation of regional nodes increased the risk
of ITM. Other more recent studies have also suggested that ELND or SLND
increases the risk of ITM [81, 82]. That being said, Pawlik et al. [83] are critical of
these studies. They suggest that the comparison is unfair as most patients who
undergo SLND or ELND have unfavorable tumor characteristics. In fact, a recent
review of over 2000 patients with primary melanomas more accurately matched the
two groups for tumor characteristics. The results showed that the rate of ITM in

Fig. 4 a Numerous
melanoma satellite metastases
presenting as 0.3–1 cm
subcutaneous blue-black
nodules emanating from the
original melanoma surgical
site, in addition to a large
4-cm subcutaneous firm
erythematous nodule inferior
to the surgical site. b Satellite
melanoma metastases
presenting as streaklike
erythematous plaques and
nodules on the right neck and
shoulder
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patients treated with WLE alone was 4.9 % and not significant from those who
underwent WLE and SLND, which was 3.6 % [84]. Another German study com-
pared the 5-year overall ITM rate and showed no difference between the SLND and
delayed lymphadenectomy groups [85].

2.2 Nodal Metastases

Before sentinel lymph nodes were introduced as part of the staging evaluation of
solid tumors, the concept of “orderly progression of nodal metastases” was
attractive in melanoma, since cutaneous lymphatic flow was better defined than any
other solid organ. However, data suggest that 34–84 % of sentinel nodes are located
in unexpected (discordant) sites [86]. Lymph node mapping is important as the
presence of lymph node metastases, as well as the number of nodes involved,
remains the single most important prognostic factor for patients with stages I, II, or
III disease [71].

In a study of 466 patients with known primary cutaneous melanoma who
developed metastases, 50 % metastasized to the regional lymph node, 22 % to
loco-regional sites, and 28 % to distant sites [87]. The median latency period for
nodal metastases, similar to loco-regional spread, was found to be approximately a
year and a half.

MUP is a unique and not uncommon phenomenon, occurring in 10–20 % of
patients presenting with palpable regional disease [33]. The clinical presentation of
MUP with nodal metastases is characterized by palpable lymphadenopathy without
evidence of further metastatic disease and without apparent primary melanoma.
Prognostic significance is unclear compared with melanoma of known primary
(MKP), largely due to studies with small sample sizes and lack of control for
prognostic variables. In a large single institution study, Lee et al. found improved
overall survival after appropriate lymphadenectomy in patients with MUP as
compared to MKP [65], which suggests that, in the absence of distant metastases,
surgical excision of the positive nodes may have been curative for some MUP
patients.

Besides external factors, proposed causes of MUP include de novo transfor-
mation of ectopic nodal melanocytes or spontaneous regression of a primary lesion.
In support of the first hypothesis, benign nevus cells have been found in lymph
nodes [88, 89]. These melanocytes may originate from benign metastasis or dif-
ferentiated neural crest cells [90]. The problem with this hypothesis, as Lee et al.
point out, is that it does not explain the survival benefit in patients with MUP. The
second explanation suggests immune-mediated regression of the primary tumor.
Circulating factor has been found to be present in regressed melanomas and is
important in mediating cytotoxic responses [91], and anti-melanoma antibodies are
more prevalent in MUP than in MKP [92]. Moreover, the presence of tumor
infiltrating lymphocytes has been associated with regression patterns [93]. These
results suggest that a combination of humoral and cytotoxic responses is involved
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in melanoma rejection. Finally, the most obvious explanation for improved survival
in MUP is reduced disease burden, as patients with MUP undergo lymphadenec-
tomy, which may also act to drive the activated immune system.

3 Non-cutaneous Melanomas

Normal melanocytes can be found in non-cutaneous sites, including the eye and
mucosal tissues, such as the oral cavity, esophagus, nasal cavity and sinuses,
genitals, and anus. Malignant transformation can occur in any of these sites. These
subtypes of melanoma are less common than cutaneous melanoma and appear to be
biologically distinct as well, given their patterns of spread and response to systemic
therapy.

3.1 Uveal Melanomas

Two thousand new cases of uveal melanoma are diagnosed annually in the USA, an
incidence that is much lower than cutaneous melanoma, and the incidence of uveal
melanoma has been stable for the past decades, unlike cutaneous disease [94, 95].
This is the most common form of intraocular malignancy. The median age at
presentation is in the 6th decade of life; however, it can also be diagnosed in young
adults and children. The incidence does not differ between the genders, unlike
cutaneous melanoma, which is more common in males. Familial cases of uveal
melanoma are rarely reported. Only rare cases of uveal melanoma might have a
heritable component, while family history is positive in 10 % of patients with
cutaneous melanoma (Eagan et al. 1998). More recently, germline mutations in the
BAP1 gene have been shown to be associated with uveal melanoma [96].
Approximately 50 % of patients with uveal melanoma will develop distant
metastases, an incidence that is significantly higher than that of cutaneous mela-
noma [94].

Melanoma can arise in any of the three components of the uvea—the iris, the
ciliary body, or the choroid. The latter is the most common site and represents the
site of origin in 80 % of cases. The most common symptom at presentation is
visual; patients typically report blurry vision or floaters when the disease is more
advanced. However, uveal melanoma is often found on routine eye examination.
Confirmation is accurately done by ultrasound and fluorescein angiography; fine
needle aspiration biopsy is rarely needed and is no longer the standard of care to
establish the diagnosis [97].

Staging of uveal melanoma is based on thickness and diameter, and these
parameters correlate with survival. Given the lack of lymphatic drainage in the eye,
dissemination to distant organs is hematogenous. Uveal melanomas appear to have
a predilection to metastasizing to the liver more frequently than cutaneous
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melanomas and tend to have different driver mutations than cutaneous melanomas
[97]. Gene expression assays and cytogenetics play a role in determining the
prognosis for non-metastatic uveal melanoma and are currently widely used in
combination with measures of depth, location, and diameter to determine whether
surveillance for distant disease is warranted [98].

Most frequently, metastatic uveal melanomas home to the liver and are diag-
nosed due to ascites, right upper quadrant pain or jaundice. Typically, at this point,
the disease is very advanced and the prognosis is often poor, as the liver metastases
are difficult to control with local or systemic therapy. Less frequently, the primary
site of metastases is the lungs or skin. Under these circumstances, patients present
either with lung nodules incidentally found on surveillance imaging or imaging
done for other purposes or with respiratory symptoms, or cutaneous or subcuta-
neous nodules. Given that spread is hematogenous, metastatic uveal melanoma is
typically not diagnosed by lymphadenopathy as the presenting sign.

In the era of targeted therapies, metastatic uveal melanoma is treated with dif-
ferent drugs than metastatic melanoma of cutaneous origin. Overall, the prognosis
for metastatic uveal melanoma is worse than for metastatic cutaneous melanoma, as
this disease is less responsive to immune therapy and currently available targeted
therapies [99]. It similarly responds poorly to chemotherapy. A recent trial dem-
onstrated superiority of an inhibitor of MEK over standard chemotherapy—
dacarbazine or temozolomide—in progression-free survival [100]. Disease pre-
sentation is dependent on the location of metastases.

3.2 Mucosal Melanomas

Similar to uveal melanoma, mucosal melanomas are substantially less common than
their cutaneous counterparts [101]. These tumors can arise from any mucosal
surface, and their presentation depends largely on the site of origin. Just over half
the cases originate in the head and neck region (oral, nasal, and sinus mucosa),
while the other half originate in the anal/genital mucosal surfaces. Rare sites of
origin of mucosal melanoma include the lower urinary tract, esophagus, small
intestine, and gallbladder [102]. The presentation of mucosal melanomas depends
on the site of origin. Clearly, mucosal melanoma originating in the oral cavity, anus,
and vulva is less likely to go undetected for a prolonged period of time than that
originating in internal sites.

Unlike cutaneous melanoma, mucosal melanomas are found with similar fre-
quency in patients of Black, Hispanic, or Asian origin, compared to non-Hispanic
Caucasians. The incidence of mucosal melanoma increases substantially with age,
and the likelihood of developing metastatic disease is higher than for cutaneous
melanoma. Specifically, the survival is particularly poor for melanomas that arise in
the pharynx, gastrointestinal tract (including anus), urinary tract, and vagina. This
appears to be independent of the stage at diagnosis [103].
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Primary mucosal melanomas of the head and neck can be divided into two major
categories: melanoma of the sino-nasal cavities and melanoma of the oropharynx.
The majority of case series are fairly small, and the data on presentation are sparse.
For example, in a series of patients with mucosal melanoma of the head and neck
seen at Emory University during a 20-year period, only 30 cases were identified.
Just over half the patients (53 %) presented with early-stage disease. Mucosal
melanoma was more prevalent in men (60 % of patients), and the median age was in
the late 60s [104]. In a series from the Royal Marsden Hospital, 89 patients were
identified during a period of 50 years [105].

Data on the presentation of melanomas that arise in the genitalia are similarly
sparse. In a review of gynecologic melanoma cases seen at Duke University, 43
cases were seen during a 25-year period. Most other published case series involve a
similar or smaller number of patients [106]. Of the 43 cases identified at Duke,
70 % were vulvar in origin, 21 % vaginal, and 9 % cervical. Most of the patients
were older (median age 61 years) and about two-thirds presented with localized
disease only. Most of the patients were diagnosed upon routine gynecological
examination and were treated with radical surgical procedures, which did not
appear to improve the outcome. The prognosis was poor overall, with less than half
the patients alive at 5 years. The prognosis, however, has been reported to be
slightly superior in melanomas arising in the vulva than those arising in other sites
[107]. Given the sparse data (110 cases in this series of mucosal melanomas from
all origins), it is unclear whether the improved survival in vulvar melanomas is
independent of thickness and other prognostic variables, as these melanomas are
more likely to be seen on routine gynecologic examination.

Anal or anorectal mucosal melanomas are similarly rare, although the incidence
appears to be increasing [108]. In a series from Memorial Sloan Kettering Cancer
Center of 96 patients seen over a 17-year period, 43 % had anal melanoma, 33 %
anorectal melanoma, and 24 % rectal melanoma. Overall, anal lesions tended to be
thinner than lesions that were more proximal and tended to be of earlier stage with a
lower likelihood of lymph node involvement. Interestingly, patterns of recurrence
also differed based on anatomic location. However, the rates of recurrence and
overall survival were not significantly different between the groups. The diagnosis
of anal and anorectal melanoma is often delayed because these tumors can be
amelanotic; 20–25 % of cases have no pigment and can be difficult to distinguish
from benign masses [109].

4 Presentation of Metastatic Cutaneous Melanoma

4.1 Presentation of Metastatic Cutaneous Melanoma
of Known Primary Site

The rate of metastatic relapse among patients with early-stage melanoma varies
depending on key prognostic factors: Breslow depth, mitotic rate, presence of
ulceration, and lymph node involvement. These factors make up the current

122 N. Kibbi et al.



American Joint Committee on Cancer staging system. The likelihood of metastatic
dissemination in patients with stage I–III melanoma is between 10 and 80 %,
depending on these prognostic variables. For example, a patient with stage IA
disease has a 10 % chance of developing metastatic disease over 15 years, a patient
with stage IIA disease has a 40 % chance, and a patient with stage IIIC disease has
approximately a 80 % chance of developing metastatic disease over a similar period
[70, 72].

Patients with a history of primary melanoma are typically monitored for disease
recurrence. Other than pathologic staging at diagnosis, blood tests and imaging are
used to verify that a patient does not have stage IV disease. Patients are then
followed with serial physical examinations, blood tests, and imaging. There is no
consensus regarding which imaging studies to do and when to do them. The
National Comprehensive Cancer Network (NCCN) recommends imaging for stage
I patients only if they have symptoms. For stage II patients, a chest X-ray is
optional; and for stage IIB and IIC and III, CT scans, PET scans, and MRI are
recommended as clinically indicated (www.NCCN.org). Surveillance practices are
therefore highly variable.

Presentation of metastatic cutaneous melanoma varies based on the location of
metastases. Approximately half the patients have a single site of distant metastasis
at initial presentation. Common sites of distant disease include cutaneous and
subcutaneous tissues (approximately 20 %), lungs, liver, and brain (approximately
50 % each). Less common sites of metastatic dissemination include the bones,
bowels, adrenal glands, and heart [110, 111].

The time to development of metastatic disease is highly variable. In a series of
patients undergoing surveillance at Yale University, the majority of recurrences
occurred by the end of the third year of follow-up, with 47 % recurring in the first
year and 32 % in the second year. Median interval between the first visit and time to
recurrence was 10.6 months, suggesting that follow-up should be more frequent and
involve additional laboratory and imaging studies in the initial years after diagnosis
[112].

4.2 Presentation of Metastatic Cutaneous Melanoma
of Unknown Primary Site

Metastatic melanoma of unknown primary can present in lymph nodes alone or in
distant organs as well as in lymph nodes. Nodal disease alone or limited dermal
metastases alone are thought to be stage III melanoma of unknown primary,
described in Sect. 3.2. This section focuses on stage IV metastatic melanoma of
unknown primary.

Up to 20 % of metastatic melanomas are of unknown primary site, depending on
the series [113]. Genotyping of metastatic melanomas of unknown primary indi-
cates a mutational pattern similar to that of cutaneous melanoma, rather than other
melanoma subtypes such as mucosal melanoma [114]. A number of potential
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etiologies for melanoma of unknown primary site have been proposed; the most
likely etiology is the regression of melanocytes at the primary site due to activity of
tumor infiltrating lymphocytes, as reviewed by Lee et al. Other plausible expla-
nations for melanoma of unknown primary site include malignant transformation of
ectopic melanocytes, inability to differentiate a primary melanoma from benign nevi
based on appearance, and resection of the primary lesion without pathologic
examination of the biopsy site [33].

Presentation of stage IV melanoma of unknown primary is dependent on the site
of metastasis. In a series of 398 cases from the John Wayne Cancer Center, over half
had stage M1C disease at presentation (involvement of visceral organs other than the
lungs and/or elevation of lactate dehydrogenase levels). Over half had more than one
site of metastatic involvement, similar to the presentation of metastatic cutaneous
MKP site. The prognosis in this series, as in other series of melanoma of unknown
primary, appears to be superior to that of melanoma of known primary site, when
adjusted for stage at presentation of metastatic disease [33] and [88, 115–118].

5 Summary

In this chapter, we summarized the clinical presentation of cutaneous, uveal, and
mucosal melanomas. Each of these categories includes a mixed group of primary
sites of origin, as melanoma can originate in pigmented cells at any physical
location. The extent of disease at presentation influences the signs and symptoms
with which patients will present. Overall, less extensive disease is associated with
improved survival. Given the increasing incidence of this disease, heightened
awareness is warranted, as it might lead to earlier detection.
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