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Continuing Education Activity

Melanoma is a malignancy derived from the malignant transformation of melanocytes. Melanocytes are derived from the
neural crest. Therefore, melanomas, although they arise from the skin, can develop in other locations where neural crest
cells migrate, such as the gastrointestinal tract and brain. The 5-year relative survival rate for patients with stage 0
melanoma or melanoma-in-situ is 97%, compared to 30% for those with stage IV disease. Once a suspicious skin lesion
is identified, a biopsy must be performed to confirm the diagnosis of melanoma. An excisional biopsy is the preferred
biopsy modality. Melanoma treatment typically involves wide local excision, Mohs micrographic surgery, digital
amputations, or adjuvant therapy depending on tumor location, depth, ulceration, lymph node involvement, and
metastasis.

This activity for healthcare professionals is designed to enhance the learner's competence when managing malignant
melanoma, equipping them with updated knowledge, skills, and strategies for timely identification, effective
interventions, prevention, and improved care coordination, leading to better patient outcomes.

Objectives:

o Identify the pathophysiology of malignant melanoma.
e Interpret diagnostic studies recommended for malignant melanoma.
¢ Implement treatment strategies for various stages of nonmetastatic malignant melanoma.

o Identify the role of the interprofessional team in managing a patient with malignant melanoma.

Access free multiple choice questions on this topic.

Introduction

The incidence of primary cutaneous melanoma has increased steadily for several decades and remains the most lethal
form of cutaneous neoplasm. If diagnosed in the early stages, melanoma has high survival rates, approximating 94%.[1]
According to the National Cancer Institute (NCI), from 2014 to 2018, the incidence of metastatic melanoma was
estimated to be 0.9 per 100,000. Mucosal and ocular melanomas typically have worse prognoses.[2] Melanoma was
once considered a very aggressive cancer that was resistant to traditional therapies such as chemotherapy, radiation, and
even single-agent targeted therapies in their early stages of development. A dramatic improvement in the quality of life
and overall survival of patients with metastatic melanoma has resulted after the advent of various new combinations of
targeted therapies and different modalities of immunotherapies.

Melanoma is distinct from nonmelanoma skin cancers because it spreads locally, regionally, and distantly. An
individual's risk of metastasis is directly related to the depth of invasion and ulceration of the primary lesion. The early



stages of cancer metastasis involve invasion, angiogenesis, extravasation, dissemination, and colonization of the target
organ. Patients with clinically node-negative disease and those with negative sentinel lymph node biopsy can still
present with distant metastatic disease. Moreover, complete lymph node dissection has not been proven to offer a
survival benefit to patients with node-positive disease.[3] There are reports of the transfer of melanoma from a donor to
a recipient after an organ transplant, even when the transplant was performed years after the donor was diagnosed with
melanoma.[4] Such distant seeding suggests the possibility of early subclinical micrometastasis in melanoma. According
to the American Society of Clinical Oncology (ASCO), only about 4% of melanomas are present with metastasis.

Patients typically present with an asymmetrical large lesion that may also itch, bleed, ulcerate, or develop satellite
lesions. Patients who present with metastatic disease or with primary sites other than the skin have signs and symptoms
related to the affected organ systems. Once a suspicious skin lesion is identified, a biopsy must be performed to confirm
the diagnosis of melanoma. An excisional biopsy is the preferred biopsy modality. Melanoma treatment typically
involves wide local excision, Mohs micrographic surgery, digital amputations, or adjuvant therapy depending on tumor
location, depth, ulceration, lymph node involvement, and metastasis.

Etiology

Multiple causes have been postulated in the development of malignant melanoma, including:

e Family history: A positive family history is noted in 5% to 10% of patients with melanoma. There is a 2.2-fold
higher risk of developing melanoma with at least 1 affected family member.

e Personal characteristics: Blue eyes, fair or red hair, pale complexion, history of sunburns, freckled skin, history
of benign or dysplastic melanocytic nevi with the number of lesions showing a stronger correlation than size, and
immunocompromised state (eg, posttransplant patients, patients with hematologic malignancies) are known high-
risk factors.

e Lifetime sun exposure: High UVB and UVA radiation exposure. Recent evidence has shown that the risk of
melanoma is higher in people who increase their sun exposure, feeling protected by sunscreen. Risks of melanoma
increase with decreasing or increasing latitude.[5]

¢ Atypical mole syndrome: Formerly termed B-K mole syndrome, dysplastic nevus syndrome, or familial atypical
multiple mole (FAMM) syndrome. Over 10 years, patients with atypical mole syndrome have a 10.7% risk of
melanoma versus 0.62% of controls. There is a higher risk of melanoma depending on the number of family
members affected, with nearly 100% risk if >2 relatives have dysplastic nevi and melanoma.

e Tanning bed use

¢ Socioeconomic status: Lower socioeconomic status may be linked to more advanced disease at the time of
detection. Several studies of newly diagnosed patients found that patients of low socioeconomic status have
decreased melanoma risk perception, knowledge of the disease, and preventative practices.

Epidemiology

According to the NCI's Surveillance, Epidemiology, and End Results (SEER) program, melanoma is currently the fifth
most common malignancy in both men and women. Experts estimate that in 2023, 97,610 new cases of melanoma will
be diagnosed in the US, with an estimated 7,990 deaths associated with melanoma.[1]

Melanoma is caused by several factors, including environmental, genetic, and immunological.[6][7][8] In particular,
melanoma research has focused on activating the immune system and understanding various cancer signal transduction
pathways, with the successful development of effective immunotherapies and targeted therapies, respectively. The genes
associated with melanoma predisposition are CDKN2A4, CDK4, MCIR. The genetic disorder xeroderma pigmentosum



(XP) is also associated with melanoma and results in the improper repair of ultraviolet (UV)-induced DNA damage and,
therefore, a high mutation rate.[9][10][11][12]

Pathophysiology

Melanoma has a relatively high risk of systemic spread. Melanoma has several well-defined clinical attributes and risk
factors. Molecular studies, genetics, and next-generation sequencing have revealed that the BRAF V600E mutation plays
a crucial role in oncogenesis. These studies have also demonstrated that UV-induced DNA mutations play a significant
role in melanoma development and carry a high mutation burden. Immunotherapy and targeted therapies have
significantly improved the survival rates and outcomes associated with metastatic melanoma. Despite this, several
challenges remain in understanding the biology of therapeutic resistance and relapses.

Melanocytes are neural crest-derived cells in the basal layer of the epidermis and located in the skin, hair, uvea mucosal
epithelia, and meninges. The primary function of melanocytes is to synthesize melanin within melanosomes and transfer
melanin via dendritic processes to neighboring keratinocytes. Melanocytes produce 2 forms of melanin pigment,
eumelanin and pheomelanin, derived from precursor tyrosinase.[13]

Many factors can promote melanoma development, including exposure to UV rays.[14][15][16] [17] People of the same
ethnicity experience different rates of melanoma depending on their geographical location. Locations differ in terms of
atmospheric absorption, latitude, altitude, cloud cover, levels of ozone layer depletion, and seasonality, thus impacting
incident UV radiation.[18] Genetic factors also influence the pathogenesis of melanoma. The BRAF mutation was
detected in patients with melanoma without chronic sun damage in 2005 by Uhara et al.[19][20] Several studies have
shown that nearly 40% to 50% of cutaneous melanomas have mutations in BRAF, a serine/threonine-protein kinase
associated with the RAS-RAF-MEK pathway.[21] The BRAF mutation activates the mitogen-activated protein (MAP)
kinase pathway, which starts at the cell surface and signals through RAS, then RAF, followed by mitogen-activated
protein kinase (MEK) and extracellular signal-regulated kinase (ERK). ERK is the final protein in this cascade, which
affects the expression of genes within the nucleus and leads to cell proliferation. The most common mutation is the
V600E, although a different mutation called V600K has also been found in some cases.

Certain types of melanoma are associated with cumulative solar damage (CSD). However, in some cases, the etiology is
not always clear.[22] The 2018 World Health Organization (WHO) Classification of Melanoma categorizes melanomas
into the following categories:[22]

Melanomas Typically Associated with Cumulative Solar Damage

e Pathway I. Superficial spreading melanoma/low-CSD melanoma
o Pathway II. Lentigo maligna melanoma/high-CSD melano a

e Pathway III. Desmoplastic melanoma

Melanomas Not Consistently Associated with Cumulative Solar Damage

Pathway IV. Spitz melanomas

o Pathway V. Acral melanoma

e Pathway VI. Mucosal melanomas

e Pathway VII. Melanomas arising in congenital nevi
o Pathway VIII. Melanomas arising in blue nevi

e Pathway IX. Uveal melanoma



Nodular Melanomas

Nodular melanoma may occur in any or most of the pathways. Four major variants of primary cutaneous melanoma are:

¢ Superficial spreading melanoma
o Most common type of melanoma
o Exhibition of hallmark melanoma features: asymmetry, irregular borders, color, and increased diameter [23]
o Prolonged radial growth phase, characterized by intraecpidermal expansion
o No dermal invasion
¢ Nodular melanoma
o Located in chronically sun-exposed areas, the head and neck.
o Histologically, a vertical growth phase only and an absent radial growth phase
o Rapid growth and usually presents at an advanced Breslow depth
o 15% to 20% of primary melanomas and responsible for 40% of melanoma deaths
¢ Lentigo maligna melanoma
o Elderly patients with chronically sun-damaged skin on the face

o Initiation from an in situ lentigo maligna precursor that presents as a slowly enlarging and evolving brown-
to-black macule with irregular borders

o Acral lentiginous melanoma

Histopathology

The primary types of malignant melanoma seen on histologic examination include superficial spreading, nodular,
lentigo, and acral lentiginous melanomas (see Image. Malignant Melanoma).

Superficial Spreading Melanomas

Epidermal findings commonly seen in superficial spreading melanomas include unrestricted melanocytes, an increased
number of singular melanocytes rather than melanocyte nests, abnormally distributed and nonconjoined melanocytes,
and melanocytes identified above the basal layer (ie, Pagetoid spread).[24] See Image. Superficial Melanoma.

Nodular Melanomas

Nodular melanomas have similar findings to superficial spreading melanomas, except that nodular melanomas are
sharply circumscribed. Instead, the epidermal component mirrors the dermal component and does not extend beyond the
dermal borders. However, these neoplasms have a poor prognosis because they have a higher rate of growth and
metastasis (see Image. Nodular Melanoma).[24]

Lentigo Maligna Melanomas

Characteristic histologic findings of these lesions include epidermal atrophy secondary to severe sun damage and
melanocytes running together along the dermal-epidermal junction with epithelial extension. Small, hyperchromatic
cells with dense nuclear chromatin are typical. However, cell nucleoli are usually not seen. Multinucleated melanoma
cells are also common. Pagetoid spread is usually only seen with advanced disease.[24]

Acral Lentiginous Melanomas



This type of melanoma is rare, usually found in nailbeds, and therefore has a delayed diagnosis. Histologic findings
associated with acral lentiginous melanoma include melanocytes in nests and as isolated cells along the dermal
junction. Widespread pagetoid spread upwards is typical. Pagetoid spread can also be observed in benign forms of this
tumor but usually has minimal extension. Melanocytes are often hyperchromatic, and nucleoli are challenging to
visualize.[24]

History and Physical

The characteristic signs of early melanoma are recognized with the following well-known ABCDE mnemonic:

“A” stands for Asymmetry

e “B” stands for Border: irregular, ragged, notched, or blurred edges
e “C” stands for Color: nonuniform or variegated

e “D” stands for Diameter: larger than 6 millimeters

e “E” stands for Evolving: changes in size, shape, or color [25]

See Image. Melanoma. Dermoscopy can also be an important tool in distinguishing benign or malignant lesions.[26]
[27] Once diagnosed, melanoma is staged using American Joint Committee on Cancer (AJCC) guidelines, which guide
treatment and determine prognosis.[28] Also, melanomas may itch, bleed, ulcerate, or develop satellite lesions. Patients
who present with metastatic disease or with primary sites other than the skin have signs and symptoms related to the
affected organ systems. Examining all lymph node groups as part of the evaluation is also important.

Evaluation

A whole-body skin examination is the most essential and fundamental evaluation needed in diagnosing melanoma, and it
should be performed in the presence of optimal lighting. Skin examination is often complemented with a dermatoscopy
of suspicious lesions. Using this evaluation, the assessment of "ABCDE" is completed. During this examination,
attention must be paid to examining nail units. This is important for properly diagnosing abnormal melanomas, which
follow a slightly different mnemonic ABCDEF, where the "F" stands for family or personal history of melanoma.

Once a suspicious skin lesion is identified, a biopsy must be performed to confirm the diagnosis of melanoma. An
excisional biopsy is the preferred modality of biopsy. However, an incisional biopsy might be acceptable in certain
situations, especially for subungual lesions, lesions on palms or soles, or large lesions.[29][30][31] Obtaining a complete
or excisional biopsy is preferred since the tumor staging of melanoma is based on the depth of

invasion. (see Image. Dermal Invasion by Melanoma). These results will further confirm the staging and necessitate
additional investigations, including sentinel lymph node evaluation or the need for staging workup with imaging

studies.

The following laboratory studies are indicated:

o Complete blood count
e Complete chemistry panel including alkaline phosphatase, hepatic transaminases, total protein, and albumin

o Lactate dehydrogenase
The following imaging modalities may be considered:

¢ Chest radiography

e Magnetic resonance imaging (MRI) of the brain



o Ultrasonography, possibly the best imaging study for diagnosing lymph node involvement
o computed tomography (CT) of the chest, abdomen, or pelvis

¢ Positron emission tomography (PET), PET-CT may be the best imaging study for identifying any sites of
metastasis

Treatment / Management

Melanomas diagnosed in earlier stages are treated primarily with surgical intervention involving excision of the tumor
using a wide local excision technique if excisional biopsy results in positive or close margins. In addition, sentinel lymph
node biopsy and wide local excision for any tumor T1b or higher are completed. In cases where primary closure is
impossible due to large-sized lesions, skin grafting or tissue transfer techniques are needed as part of the reconstruction.
[32][33][34]]35] Typically, wide local excision is performed up to the muscle fascia. The following are the optimal
margins for wide excision currently derived from various large clinical trials and can be summarized below:[36][37][38]
[39][40][41][42]

e Melanoma in situ (Tis): 0.5 to 1 cm
e T1 (<1 mm):1cm
e T2(>1to2mm): 1to2cm

e T3 or T4 (>*2 mm): 2 cm

For melanoma in situ, Mohs micrographic surgery may be an option, aside from wide local excision. For melanomas
arising in unusual sites, like subungual melanomas, digital amputations are recommended. However, for melanoma in
situ in subungual areas, there could be an option for digit-preserving surgeries. Various high-risk features could be noted
on the final pathology specimen after wide excision and sentinel lymph node biopsy, including tumor depth, ulceration,
and lymph node involvement that would determine the need for adjuvant therapies.[43]

Sentinel lymph node biopsy is recommended in patients with melanomas where there is an increased risk of regional
node metastasis. This is determined primarily by the depth of melanoma or Breslow's depth and is recommended in
melanomas with T1b or higher staging.[44][45] If lymph node involvement is noted on sentinel lymph node evaluation,
the current preference, as per national oncology societies, is observation rather than completion of lymph node
dissection. This is based on the results from a phase III Multicenter Selective Lymphadenectomy Trial IT (MSLT-11),
which demonstrated no difference in melanoma-specific survival between these 2 groups.[3] However, there was an
improvement in the lymphadenectomy group compared to the observation group regarding 3-year disease-free survival
or recurrence in regional lymph nodes, at the expense of higher incidences of lymphedema.

Adjuvant Therapies

o Stage IB (T2a) or stage II (=T2b)

o If sentinel lymph node biopsy returns negative, patients can either be observed or enrolled in clinical trials
or receive 1 year of adjuvant pembrolizumab for stages I1IB and I1C.[46][47]

o Stage IIIA (sentinel node-positive) with low-risk disease
o Low-risk disease includes tumors <2 mm in thickness, and sentinel node contains <1 mm tumor.

o Given the low risk of disease recurrence, these patients can be safely observed or receive 1 year of adjuvant
nivolumab, pembrolizumab, or dabrafenib/trametinib if BRAF mutated.[48][28][49][50][51][52][51]

o Stage IIIA/B/C/D (sentinel node-positive)



o Adjuvant systemic therapy options include nivolumab, pembrolizumab, or dabrafenib/trametinib if
BRAF mutated.[S1][50][52][50][51]

o Stage III (clinically node-positive)

o If the patient has resectable nodal disease, then after completing wide local excision and therapeutic lymph
node dissection, the patient should be offered nivolumab or pembrolizumab or dabrafenib/trametinib if
BRAF mutated. In addition, the patient could be considered for radiation therapy to the lymph node basin
depending on the location, size, and number of lymph nodes involved.[53][54]

o If the patient has borderline resectable disease, then patients could have the option of receiving neoadjuvant
therapies, raising either single-agent pembrolizumab[55] or the combination of ipilimumab and nivolumab.
[56]

In current clinical practice, interferon alfa is rarely used in adjuvant settings.

Differential Diagnosis

The differential diagnoses of malignant melanoma include:

¢ Atypical fibroxanthoma

¢ Pigmented basal cell carcinoma
¢ Blue nevus

e Epithelioid tumor

e Halo nevus

¢ Histiocytoid hemangioma

e Mycosis fungoides

¢ Pigmented spindle cell tumor
e Sebaceous carcinoma

¢ Dermatofibroma

e Seborrheic keratosis

e Cherry hemangioma

e Lentigo

¢ Subungual hematoma

Staging

Cutaneous melanoma staging is based on the American Joint Committee on Cancer (AJCC) 8th edition tumor, node, and
metastasis (TNM) staging system guidelines. Tumor staging depends on tumor thickness and ulceration status. Nodal
involvement and extent of metastatic spread define nodal and metastasis staging, respectively.

Tumor
TX: Primary tumor thickness cannot be assessed (eg, diagnosis by curettage)

TO: No evidence of primary tumor (eg, unknown primary or completely regressed melanoma)



Tis (ie, melanoma in situ)

T1: <1 mm
e Tla: <0.8 mm without ulceration
e T1b: <0.8 mm with ulceration

T2: <1 to 2 mm

e T2a: <l to 2 mm without ulceration

e T2b: <1 to 2 mm with ulceration
T3:>2 to 4 mm

e T3a:>2 to 4 mm without ulceration

e T3b: >2 to 4 mm with ulceration
T4: >4.0 mm

e T4a: >4.0 mm without ulceration
e T4b: >4.0 mm with ulceration
Node
NX: Regional nodes not assessed
NO: No regional metastases detected
N1: 1 tumor-involved node or in-transit, satellite, or microsatellite metastases with no tumor-involved nodes
e Nla: 1 clinically occult (ie, detected by SLN biopsy)
e N1b: I clinically detected
e Nlc: No regional lymph node disease but with the presence of in-transit or satellite or microsatellite metastases

N2: 2 to 3 tumor-involved nodes or in-transit, satellite, and microsatellite metastases with 1 tumor-involved node

e N2a: 2 to 3 clinically occult (ie, detected by SLN biopsy)
e N2b:2to 3, atleast 1 clinically detected

e N2c: 1 clinically occult or clinically detected with the presence of in-transit or satellite or microsatellite metastases

N3: >4 tumor-involved nodes or in-transit, satellite, or microsatellite metastases with >2 tumor-involved nodes or any
matted nodes without or with in-transit, satellite, or microsatellite metastases

e N3a: >4 clinically occult (ie, detected by SLN biopsy)
e N3b: >4, at least 1 of which was clinically detected, or the presence of any number of matted nodes

e N3c: >2 clinically occult or clinically detected or the presence of any matted nodes with the presence of in-transit
or satellite or microsatellite metastases

Metastasis



MO: No evidence of distant metastasis

M1: Evidence of distant metastasis

e M1a(0): Distant metastasis to the skin, soft tissue including muscle, or nonregional lymph node

e Mila(1): Distant metastasis to the skin, soft tissue including muscle, or nonregional lymph node with elevated
LDH

e MI1b(0): Distant metastasis to the lung with or without M1a sites of disease
e MI1Db(1): Distant metastasis to the lung with or without M1a sites of disease with elevated LDH
e M1c(0): Distant metastasis to non-CNS visceral sites with or without M1a or M1b sites of disease

e Milc(1): Distant metastasis to non-CNS visceral sites with or without M1a or M 1b sites of disease with elevated
LDH

e M1d(0): Distant metastasis to CNS with or without M1a, M1b, or M1c sites of disease

e M1d(1): Distant metastasis to CNS with or without M1a, M1b, or M1c sites of disease with elevated LDH

Prognosis
Poor prognostic factors that affect survival in melanoma include:
e Tumor thickness, with a worse prognosis in thicker lesions
o Evidence of tumor in regional lymph nodes (ie, stage III disease)
¢ A higher number of positive lymph nodes
e Presence of distant metastasis (ie, stage IV disease)
¢ Anatomic site, with trunk or face lesions having a worse prognosis than extremity lesions
¢ Presence of ulceration
¢ Presence of regression on histologic examination, though this is controversial

e Male sex
The following are the reported survival rates depending on the disease stage at diagnosis:[28]

e Stage 0: 5-year overall survival rate of 99% to 100%
e Stage [A: 5-year overall survival rate of 99%

e Stage IB: 5-year overall survival rate of 97%

o Stage IIA: 5-year overall survival rate of 94%

o Stage IIB: 5-year overall survival rate of 87%

o Stage IIC: 5-year overall survival rate of 82%

o Stage IIIA: 5-year overall survival rate of 93%

o Stage IIIB: 5-year overall survival rate of 83%

e Stage IIIC: 5-year overall survival rate of 69%



o Stage IIID: 5-year overall survival rate of 32%

e Stage IV: 5-year overall survival rate of 34% to 52% [28]

Complications

Management of malignant melanoma involves a combination of surgery, radiation therapy in very few cases, adjuvant
immunotherapy, or targeted therapies. These interventions, which are proven to improve survival and long-term
outcomes associated with melanoma, are associated with some potential complications.

Surgery can be associated with complications, including bleeding, infection, damage to nerves, and scarring. Cosmetic
outcomes from surgery might also have psychological implications, including depression and anxiety. In patients
undergoing lymph node dissection, there is an increased incidence of lymphedema. In a few patients who receive
radiation to the lymph node basin for extensive lymph node involvement, there could be potential radiotherapy-related
complications, including skin irritation, fatigue, risk of secondary malignancies, and lymphedema.

Adjuvant therapies, including immunotherapies and targeted therapies, have various potential adverse effects that could
complicate the treatment course. These include immunotherapy-related adverse events (irAEs) and targeted therapy-
related drug-induced fevers, risk of secondary malignancies, fatigue, risk of infections, and immunosuppression.

All these potential complications can affect the quality of life of a patient, along with the inability to complete the
treatment course, which could result in an increased risk of recurrence and poorer survival outcomes. Therefore,
vigilance is essential due to the potential complications of various management strategies. Additionally, selecting the
appropriate therapy and monitoring patients is critical.

Deterrence and Patient Education

Patients should be educated and counseled to practice important primary as well as secondary preventative strategies,
including:

¢ Sun protection measures (eg, wearing protective clothing and using sunscreen with appropriate SPF strength)

Avoiding mid-day sun exposure

Avoiding tanning beds

Annual dermatology evaluations

Regular skin checks with immediate assessment of any spot changes

Enhancing Healthcare Team Outcomes

Primary care clinicians, dermatologists, surgeons, medical oncologists, and radiation oncologists frequently detect and
manage melanoma, so an interprofessional/multidisciplinary team approach is needed. While many skin lesions are
benign, clinicians should always consider melanoma a potentially deadly diagnosis to miss. If there is suspicion of
melanoma, the patient should obtain a referral to the dermatologist for further workup, irrespective of which other
healthcare clinicians first became suspicious. Surgery includes wide local excision with sentinel lymph node

biopsy, followed by lymph node dissection in some cases. These surgical procedures are the definitive treatment for
early-stage melanoma.

The surgical margins are the most critical consideration when performing the wide local excision. If the primary closure
is not feasible, skin grafting or tissue transfers may be needed. Medical management is reserved for adjuvant therapy of
patients with higher-stage melanoma. Dermatologists continue to be involved in the care of patients with melanoma
indefinitely, sometimes even in the presence of metastatic disease. For localized lesions, the prognosis is with surgery.



Still, advanced melanoma has a grim prognosis, but the interprofessional team approach to care will optimize the

patient's prospects for a better outcome.

Review Questions

o Access free multiple choice questions on this topic.
¢ Click here for a simplified version.

e Comment on this article.
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Figures

Melanoma. DermNet New Zealand



Lentigo Maligna Melanoma. Lentigo maligna remains confined to the epidermis; however, once the lesion becomes
invasive, the diagnosis changes to lentigo maligna melanoma. Contributed by S Jones, MD



Superficial Melanoma. Histopathology shows an atypical proliferation of melanocytes in the dermis, in a diffuse
pattern. The architecture is altered by epidermal invasion and erosion. H/E 4x Contributed by Fabiola Farci, MD



Nodular Melanoma. Nodular melanoma with vertical growth phase and deep dermal invasion. H/E 4x Contributed
by Fabiola Farci, MD



Dermal Invasion by Melanoma. Malignant melanocytic proliferation enhanced by MART1 / MELAN-A
immunohistochemical stain with deep dermal invasion. 4x Contributed by Fabiola Farci, MD



Tables

Table. TNM Staging Summary

Stage T N M
0 Tis NO MO
1A Tla NO MO
1B T1b NO MO
T2a NO MO

A T2b NO MO
T3a NO MO

11B T3b NO MO
T4a NO MO

1nc T4b NO MO
IIIA Tla/b, T2a Nla, N2a MO
I11B TO N1b, Nlc MO
Tla/b, T2a Tla/b, T2a MO

T2b, T3a Nla/b/c, N2a/b MO

IIIC TO N2b/c, N3b/c MO
Tla/b, T2a/b, T3a N2c, N3a/b/c MO

T3b, T4a Any N>NI1 MO

T4b Nla/b/c, N2a/b/c MO

1ID T4b N3a/b/c MO
v Any T, Tis Any N M1

Copyright © 2026, StatPearls Publishing LLC.

This book is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) (
http://creativecommons.org/licenses/by-nc-nd/4.0/ ), which permits others to distribute the work, provided that the article is not altered or used

commercially. You are not required to obtain permission to distribute this article, provided that you credit the author and journal.

Bookshelf ID: NBK470409 PMID: 29262210



