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ABSTRAC 

Melanocytic nevi (moles) are common, benign proliferation of pigment-producing 

melanocytes, arising from genetic and environmental factors (UV exposure). They typically 

appear as symmetric, well-demarcated, colored spots (brown, pink, blue) during childhood or 

adolescence. Even though they are usually benign, moles can act as indicators or precursor 

lesions to melanoma, thus monitor them is crucial. Melanocytic nevi are benign skin lesion; 

they come in a variety of sizes and colors. A person with dysplastic nevus syndrome typically 

has 100 or more moles, some of which are larger than normal or abnormal. This condition is 

mostly inherited. This frequently increases the chance of developing melanoma, a dangerous 

kind of skin cancer. Melanocytes that have undergone transformation give rise to melanoma, 

a skin cancer. UV-induced DNA damage is partly responsible for melanoma's greatest 

mutational burden of any malignancy. Radiation therapy is used to eradicate any cancer cells 

that remain after surgical resection of localized melanoma, which is "curable." 

Immunotherapies that inhibit immunological checkpoints and targeted treatments that target 

elements of the MAPK signaling cascade have demonstrated impressive clinical outcomes 

[2]. 

 

INDEX TERMS: Nevi moles, malenoma, skin cancer, MAPK, melanocytes, dysplastic 

nevus. 

 

INTRODUCTION TO NEVI MOLE AND MALENOMA 

Nevi (moles) are common, generally benign skin growths formed by clusters of pigment-

producing cells called melanocytes. It is also known as nevus. A melanocytic nevus, 

sometimes referred to as a mole, is a widespread, mostly benign, pigmented skin growth 
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made up of clusters of melanocytes. The majority of which range in hue from brown to black 

and are frequently round with defined borders, show up by the age of 20. They are usually 

benign, but the ABCDE method is an indication of cancer, such as asymmetry, irregular 

borders, color changes, or growth. Melanocyte is a pigment and proliferates in clusters. 

Congenital nevi are those that exist from birth. The majority are acquired, developing in 

childhood and adolescence as a result of genetics and sun exposure. People who have a 

family history of atypical moles, have fair skin, or have many moles (10-45) are more 

vulnerable.  

 

If a mole exhibits ABCDE alterations, it should be examined:  

Asymmetry: One side does not resemble the other due to asymmetry. 

Border: Not well defined, scalloped, or irregular.  

Color: Various hues or uneven tones. 

Diameter: A pencil eraser or more than 6 mm.  

Evolving: Changing in terms of size, shape, color, or symptoms like scabbing, bleeding, or 

itching. 

 

The majority of congenital nevi moles is harmless and may only need to be watched for the 

emergence of skin cancer. Melanoma, an aggressive kind of skin cancer, is more likely to 

occur in those with large congenital nevi. Nevus cells are present in this kind of melanocytic 

tumor. A mole, which is mostly composed of a type of cell called a melanocyte, can be either 

subdermal (found beneath the skin) or a pigmented growth on the surface. 

 

Fig 1.1: Melanocytic nevis (a benign stage of skin cancerous form). 
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It is associated with significant morbidity and mortality. A significant fraction of melanomas 

is associated with precursor lesions, benign clonal proliferations of melanocytes called nevi. 

Melanocytes, the cells that give skin its typical color, are believed to proliferate as a result of 

the abnormality. Certain parts of the body have aberrant skin pigmentation when melanocytes 

are created at a very high rate because they gather in clusters rather than dispersing 

uniformly. 

 

A person with dysplastic nevus syndrome typically has 100 or more moles, some of which 

are larger than normal or abnormal. This condition is mostly inherited. This frequently 

increases the chance of developing melanoma, a dangerous kind of skin cancer. Compared to 

regular moles, dysplastic nevi have a higher risk of developing into cancer as shown in figure 

2. Having more than 50 normal moles also raises the chance of melanoma, even though 

dysplastic nevi are widespread and many people have a few of these atypical moles. 

 

However, dysplastic nevi are a risk factor for melanoma, and an individual's risk of acquiring 

melanoma increases with the number of dysplastic nevi they have According to research, a 

person with more than five dysplastic nevi is almost ten times more likely to develop 

melanoma than a person without any. [1] 

 

 

Fig 1.2: Dysplastic Nevus- Atypical mole 
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Fig 1.3: A Malenoma (Serious cancer of skin). 

 

LITERATURE REVIEW 

Melanoma neoplasms have a strong tendency to spread, particularly to the brain, lungs, and 

lymph nodes Organs such the pancreas, bones, small intestine, and adrenal glands can 

develop metastases. While adjuvant therapies, chemotherapy, immunotherapy, and the use of 

vaccines are complementary choices for tumors in advanced stages, surgical excision remains 

the primary therapeutic method for early-stage melanoma. 

 

Transition of Primary Malenoma to Metastatic Malenoma 

Melanoma arises from aberrant melanocyte proliferation in the basal layer of the epidermis. 

The two types of pigments found in melanosomes of melanocytes are pheomelanin 

(yellow/red) and eumelanin (brown/black). The skin's main photoprotective pigment is 

eumelanin, whereas pheomelanin damages DNA by producing reactive oxygen species when 

exposed to UV light. By binding to the Melanocortin 1Receptor (CM1R), the melanocyte-

stimulating binding hormone (α-MSH) increases the production of eumelanin by raising 

intracellular levels of cyclic adenosine monophosphate (cAMP) and activating the cAMP-

response-element-binding protein (CREB).  

 

When assessing suspected pigmented lesions, they observe for alterations in newly formed 

skin lesions and consider pigmentary variations, asymmetry, ill-defined margins, ulcer 

formation, nodules in the growth of pre-existing lesions, and pigment loss as potential 

indicators of melanoma. 
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Fig. 2.1: Mechanism of transition of malenoma to metastatic malenoma. 

 

All of these mutations contribute to different elements of melanocytic neoplasia, however 

some are regarded as driver mutations since they are likely to start the early stages of tumor 

formation, growth, and dissemination, as well as melanocytic transformation. Melanocyte 

hyperplasia and nevi formation are caused by an initiating driver mutation that is first 

acquired by a normal melanocyte.  

 

BRAF mutations are frequently observed in melanocyte nevi (26–28). NRAS mutations can 

occasionally be discovered in nevi, particularly congenital nevi, but BRAF and NRAS 

mutations are often mutually exclusive. 

 

Staging Phase of Malenoma 

1. Primary stage i and ii: The T scale's key classification criteria are tumor thickness and 

ulceration (Fig. 1). Based on tumor thickness, primary melanomas are classified into four 

substages (T1–T4), with further sub-staging if ulceration is present. Based on tumor thickness 

and sub-stage in the presence of ulceration (stages I and II), primary melanomas are divided 

into four sub-stages, T1–T4. Individuals with stage III lymph node metastases, the lymph 

nodes' clinical state (palpable or not), and the primary prognostic indicators are the quantity 

of metastatic lymph nodes. The spread of melanoma beyond the epidermis and local lymph 

nodes is a characteristic of stage IV melanoma. 

http://www.ijarp.com/
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Fig 2.1: Stages of Malenoma (A) In first stage, the tumor is thin and less than 1 mm thick. 

(B) In stage II, the tumor is between 1 and 2 mm thick. (C) Presence of lymph node 

metastases. (D) Distant metastases are present.  

 

Stage III and IV: The spread of cancer beyond the skin and lymph nodes to distant organs 

and tissues through distant metastases is a characteristic of stage IV malenoma. Melanoma 

can spread to the liver, lungs, brain, bones, or other organs at this advanced stage, which 

greatly complicates treatment and related issues. The prognosis and available treatments are 

significantly impacted by stage IV, which is typically regarded as an advanced stage of the 

disease. 

 

Real World Insights 

a) Ana Paula De et al (2024) published a study on skin malignancies, melanoma is known to 

be the most prevalent and aggressive malignant neoplasia. When melanocytes, which make 

pigment, proliferate abnormally in the basal layer of the epidermis, melanoma results. 

Pheomelanin (yellow/red) and eumelanin (brown/black) are the two types of pigments found 

in melanosomes which originates from melanocytes. The skin's main photoprotective 

pigment is eumelanin, whereas pheomelanin produces reactive oxygen species when exposed 

to UV light, which damages DNA [3]. 

 

b) Nazeer Hasan et al (2023) added that if skin cancer is not detected at an early stage, it is 

predicted to increase significantly over the next 20 years, posing a threat to the healthcare 
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system worldwide. Drug resistance, clinical success, and the discovery of innovative drugs 

are significant obstacles, despite the fact that it is curable at an early stage. The etiology of 

skin cancer, the process of cell proliferation, the factors influencing cell development, and the 

mechanism of drug resistance must all be understood in order to close the gap and provide an 

effective treatment. Understanding the structural diversity of skin cancers, current treatments 

(phytocompounds, chemotherapy, radiotherapy, photothermal therapy, surgery, combination 

therapy), molecular targets linked to cancer growth and metastasis, and a focus on 

nanotechnology-based methods for downregulating the harmful disease are the main topics of 

this article. 

 

c) Radomir M Slowinski et al (2022) published in his article that melanin may be required 

for the malignant transformation of melanocytes and protects against the development of skin 

malignancies, including cutaneous melanoma. This demonstrates the intricate function that 

melanogenesis plays in the development of melanoma, which is characterized by the 

chemical characteristics of melanin and the nature of producing pathways like eu- and 

pheomelanogenesis. Pheomelanin, which is less photostable, can create a mutagenic 

environment following exposure to short-wavelength UVR, but eumelanin is thought to offer 

radioprotection and photoprotection by functioning as an effective antioxidant and sunscreen. 

 

d) Kevinn Eddy et al (2021) concluded that UV-induced DNA damage is partly responsible 

for melanoma's greatest mutational burden of any malignancy. Radiation therapy is used to 

eradicate any cancer cells that remain after surgical resection of localized melanoma, which is 

"curable." Immunotherapies that block immunological checkpoints and targeted therapies that 

target components of the MAPK signaling cascade have demonstrated impressive clinical 

responses; however, most patients eventually develop resistance to these treatments due to 

disease relapse. An overview of melanocytic transformation into malignant melanoma and 

important molecular events that take place during this evolution are presented in this article. 

 

e) Sarah A Weiss et al (2019) explored about genuine improvement in overall survival (OS) 

within a randomized phase III trial was not seen until anti-CTLA-4 (ipilimumab) was 

developed, despite numerous trials over decades using vaccines, cytokines, and cell therapies 

showing significant responses in a small subset of patients with metastatic disease. Anti-PD-

1-based treatments (nivolumab, pembrolizumab) either alone or in combination with 

ipilimumab showed additional improvements in OS for metastatic illness.  

http://www.ijarp.com/
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The development and validation of predictive biomarkers in the metastatic setting, enhanced 

prognostic and predictive biomarkers for the adjuvant setting, comprehending the 

mechanisms of and reducing toxicity, and optimizing the duration of therapy are further 

objectives. 

 

Detection test for Malenoma. 

Sr. 

No 

Test Method  Primary Use in 

Melanoma 

Key Details & Strengths Limitations 

 

1 Dermoscopy Early Detection 

(Skin) 

Handheld magnifier 

(dermatoscope) used by 

dermatologists to identify, 

atypical patterns/structures 

of pigmented lesions. 

Requires 

expertise; limited 

to surface/upper 

skin layers. 

2 Sonography 

(Ultrasound) 

Nodal/Local 

Staging 

Real-time assessment of 

superficial lymph nodes. 

Superior for staging 

regional lymph nodes 

User-dependent; 

poor visualization 

of deep or bone-

covered areas 

3 PET-CT scan Distant 

Staging/Recurrence 

Combines functional (PET) 

and anatomical (CT) data. 

Best for detecting 

widespread metastasis (soft 

tissue, lymph nodes, 

viscera). 

Limited 

sensitivity for 

lesions <5–6 mm 

or brain lesions; 

high cost. 

4 CT scan Nodal/Visceral 

Staging 

 Imaging is generally 

reserved for thicker 

melanomas (> 4mm) 

Provides detailed cross-

sectional images of the 

chest, abdomen, and pelvis 

Uses ionizing 

radiation; less 

sensitive for 

small nodules 

compared to PET 

5 MRI Scan Brain/Soft Tissue 

Staging 

MRI scans for skin cancer 

are primarily used to 

determine if advanced 

melanoma or other skin 

cancers have spread 

(metastasized) to internal 

organs, l 

Longer 

acquisition time; 

higher cost; not 

ideal for whole-

body imaging. 

 

Future perspectives 

Future perspectives on the transition of nevi (moles) to melanoma focus on enhancing early 

detection, understanding the molecular mechanisms behind this rare transformation. While 

most nevi remain benign, roughly 30%–50% of melanomas are associated with a pre-existing 

nevus, making this transition a critical area of research. Future research will focus on 

Identifying the precise molecular events that overcome the senescence (growth arrest) of 

common nevi. 

http://www.ijarp.com/
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This includes studying the role of mutations in tumor suppressor genes, such as \(CDKN2A\) 

and \(PTEN\). Studies suggest that nevi can activate immune surveillance, but that immune 

evasion plays a key role in the progression to melanoma. Future therapies may focus on 

enhancing the immune system's ability to recognize and eliminate these early-stage malignant 

cells. 

 

Early detection greatly improves the prognosis of patients with melanoma. Owing to the 

cumulative nature of oncogenic mutations in melanocytic nevi, a fine-grained early 

morphologic footprint should be detectable by an algorithm trained with prospective data: 

Differentiated melanocytes of the skin are described to have long cell life cycles and are 

unable to undergo mitosis .Thus, melanocytic nevi may accumulate many mutations during 

their life cycle which are involved in various signalling cascades regulating proliferation (e.g. 

BRAF and NRAS), replication (TERT), cell cycle control (CDKN2A), metabolism (PTEN 

and KIT), apoptosis (TP53). 
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