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Introduction
Congenital melanocytic nevi (CMN) are one of the most frequent skin lesions encountered at birth. They are
composed of collections of melanocytes (pigment-forming cells) that show distinct clinical and histopathological
features. They also present a different biological behavior to acquired melanocytic nevi.[1]
Their clinical relevance relies on their association with the development of malignant melanoma and with central
nervous system (CNS) involvement (neurocutaneous melanosis), which are greatly dependent on their size.[2]
This article will discuss the etiology, clinical features, diagnosis, and management of CMN.

Etiology
Congenital melanocytic nevi occur as a result of in-utero somatic mutations concerning genes that play a role in the
mitogen-activated protein kinase (MAPK) pathway (mainly NRAS and BRAF). These mutations lead to the
development of cutaneous (and sometimes extracutaneous) mosaicisms.[3]

Epidemiology
The incidence in congenital melanocytic nevi varies greatly depending on the study (0.2% to 6%). The incidence is
lower in studies where the diagnosis is histologically confirmed, whereas it tends to be more frequent when clinical
diagnostic criteria are used.[4][5]
Giant congenital nevi are rare, their incidence is approximately 0.005%.[6]

Pathophysiology
In utero, stem cells from the neuroectoderm migrate to the skin as melanoblasts, which later on differentiate into
melanocytes. Mutations arising in these cells can lead to mosaicisms. When these mutations take place early on in the
embryogenesis, multipotent progenitor cells can be affected, leading to the presence of multiple CMN and
extracutaneous involvement. The same mutations have been found to be present in different lesions of a single patient.
[7][8]

Histopathology
It is not always possible to differentiate congenital melanocytic nevi from acquired melanocytic nevi solely on a
histologic basis. CMN are composed of melanocytes that are arranged in nests and which can be located in the dermoepidermal junction, dermis, or they may be compound. They usually present a V-shaped configuration on lower
magnification, and they often involve deep areas of the dermis, sometimes reaching the subcutaneous fat or the fascia.
They tend to surround appendageal structures such as sweat glands and follicles, as well as blood vessels and nerves.
Cytological atypia is generally minimal or absent. Melanocytes are commonly larger in the superficial area of the
lesion, diminishing in size as we go deeper. This is referred to as the "maturation gradient."[1]
Proliferative nodules (PN) constitute nodular lesions arising within CMN, which are made up of polymorphic cells.
They usually have a pushing border which can deform surrounding structures. There is usually no cytological atypia or
increased proliferative rate. Necrosis is usually absent. These are all useful factors in differentiating PN from
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melanoma.[9]
Occasionally, CMN may exhibit "neuroid differentiation," presenting areas of spindle cells with myxoid stroma. The
latter may resemble neurofibromas.[1]

History and Physical
Congenital melanocytic nevi can be present at birth, or they can develop during the first 2 to 3 years of life. The latter
is usually referred to as tardive congenital nevi.[10]
They are classified according to their estimated adult size as small (less than 1.5 cm), medium (1.5 to 20 cm), large (20
to 40 cm), and giant (>40 cm). This classification is essential as the size of nevi is one of the main risk factors of
melanoma development and neurological involvement.[11]
At birth, they usually present as pigmented macules or slightly raised oval papules or plaques, which can be initially
mistaken for café-au-lait macules. They usually show color darkening over time and tend to end up having a welldefined edge. They can also become raised or verrucous. They can display a wide variety of colors ranging from light
brown to black. [figure1] Hypertrichosis is a common finding and is usually accompanied by perifollicular
hypopigmentation. CMN usually grows proportionally with the child, covering the same area of skin in adulthood as
they did at birth. [10]
PN can be found within CMN. They can be present at birth or develop during childhood. They are generally round or
oval soft papules or nodules with a well-defined border. They are normally less pigmented than their environment.[8]
Pruritus and eczematization may be occasionally associated.[10]
Giant CMNs frequently present with a garment appearance (in a bathing trunk, in coat sleeve, etcetera). They
occasionally show satellite lesions, which resemble small or medium CMN.[12] [figure 2]
Neurocutaneous melanosis is a disorder where CMNs are associated with melanocyte proliferation in the CNS. Those
with larger CMN and satellite lesions are especially at risk. They may be asymptomatic, or they may have neurological
symptoms, including seizures, cranial nerve dysfunction, or signs and symptoms of increased intracranial pressure.
Symptomatic patients usually have an ominous prognosis.[13]

Evaluation
Dermoscopy is vital in their evaluation, as it is a cheap, quick, non-invasive method that can provide the physician
with very useful information in distinguishing CMN from other cutaneous lesions and in diagnosing early malignant
transformation. Globular, cobblestone, and reticular patterns are the most frequently encountered. Useful features in
diagnosing CMN include haloed and target globules, blotches, and perifollicular hypopigmentation.[14]
On acral skin, CMN frequently combine a parallel furrow pattern (similar to the one seen in acquired melanocytic
nevi) with dots on the crista, presenting a "peas-in-a-pod" appearance.[15]
Whenever there is clinical suspicion of melanoma, an urgent biopsy with histopathological examination must be
performed.[8]
Patients with large or giant CMN, especially when satellitosis is present, should undergo prompt evaluation (within the
first 4 to 6 months of life) with gadolinium-enhanced magnetic resonance imaging (MRI) to rule out neurological
involvement. MRI can detect melanocytic deposits, which manifest as hyperintensities on T1-weighted images and
hypointensities on T2-weighted images. The temporal lobe (especially the amygdala) is the most commonly affected
brain region. Leptomeningeal involvement is also frequent.[16]

Treatment / Management
Patients should be evaluated on an individual basis. The main factors that should be taken into account in deciding
whether congenital melanocytic nevi should be excised are the risk of developing melanoma and cosmetic
disfigurement and derived psychological impact.
The risk of developing melanoma in individual small and medium lesions is extremely low. Therefore, routine
monitoring in this group does not seem necessary.[8]
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When a giant or multiple congenital melanocytic nevi are present, follow-up is recommended. When a large number of
nevi are present, mole mapping with high-quality photography and dermoscopy is ideal. Excision surgery is
recommended when malignancy is suspected, or when it can improve cosmetic outcome.[17]
When CMN are removed for cosmetic reasons, dermabrasion, various laser modalities, and curettage are sometimes
used.[18] These techniques do not remove the lesions completely, and should not be performed for medical reasons
since they do not reduce the risk of melanoma development. Besides, some of these patients will present with
recurrence of the lesions.
A pediatric neurologist should evaluate patients with neurocutaneous melanosis. They can sometimes benefit from
surgery and/or chemotherapy. Symptomatic medical treatment (i.e., anticonvulsants, dexamethasone) should be used
whenever necessary.[13]

Differential Diagnosis
Congenital melanocytic nevi can sometimes be very hard to differentiate from acquired atypical nevi or melanoma.
When this is the case, a biopsy should be performed in order to rule out the latter. Ideally, it should be excisional.
Other differential diagnoses include smooth muscle hamartomas, Becker melanosis, and plexiform neurofibromas.

Surgical Oncology
Smaller congenital melanocytic nevi can be excised by primary excision, whereas larger lesions may require more
complex surgery, including serial excision, tissue expansion surgery, skin grafts or flaps.[19]

Radiation Oncology
Radiotherapy can be used as a palliative treatment in leptomeningeal melanoma and in late-stage cutaneous
melanoma.[8]

Pertinent Studies and Ongoing Trials
Giant congenital melanocytic nevi are caused by mutations resulting in the activation of the MAPK pathway. The
same mutations are found in their associated neurological melanocytic proliferations. Recent case reports have shown
promising results using drugs that block this pathway trough MEK (MAP/ERK kinase) inhibition in neurocutaneous
melanosis. Larger trials are needed in order to validate their use.[20][21][22]

Medical Oncology
Different chemotherapy regimens have been tried in severe neurocutaneous melanosis with limited
success.[23] However, the nature of these therapies exceeds the purpose of this work and will not be discussed here.

Prognosis
The prognosis of these patients depends on the risk of malignancy and the presence of neurocutaneous involvement.
The risk of melanoma in patients with congenital melanocytic nevi has historically been overestimated. Prognosis in
small and medium-sized single CMN is usually excellent, and their lifetime risk of developing melanoma is estimated
to be around 1%, being extremely rare before puberty. In patients with large or giant CMN, the risk is estimated to be
around 5%, being greater as the size increases. In the latter, melanomas tend to arise earlier on in life (during
childhood).[24] Even when apparently complete excisions are performed, these patients appear to be at an increased
risk of developing melanoma when compared to the normal population. This is probably due to the fact that
melanomas do not necessarily arise on the cutaneous lesion but can be derived from melanocytes elsewhere in the
body (i.e., CNS). The presence of neurological abnormalities in MRI is also a risk factor for the development of
melanoma. The mortality rate of melanoma arising in the CNS is virtually 100%.[8]
The other associated condition which has a huge impact on morbidity and mortality is neurocutaneous melanosis. The
estimated risk in big and giant CMN ranges between 10% to 33% and, as with melanomas, is greatly dependent on
size and satellitosis. The prognosis is much worse when neurological signs and/or symptoms are present.[13]

Complications
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Some patients tend to develop pruritus and eczema at the site of the lesion. This can usually be managed with
symptomatic treatments (i.e., topical steroids).[25]
Psychological problems, including depression, anxiety, and self-isolation, can result from body disfigurement
secondary to congenital melanocytic nevi. Therapeutic strategies focused on cosmetic improvement should be
discussed with the patients and their families, and psychological advice should be sought if necessary.[26]
Melanomas arising from CMN are highly aggressive. They usually arise in the deep dermis or subcutis, presenting as
papules or nodules, sometimes with ulceration. It is, therefore, difficult to detect them early on in their development.
They can also develop in the CNS or other organs. Lymphadenopathy due to lymph node metastasis is frequently
present at the time of diagnosis.[8]
The presence of neurological involvement can be asymptomatic (noted on MRI), manifest as developmental delay,
seizures, psychiatric symptoms, or result in increased intracranial pressure. The latter can present as irritability,
lethargy, increased head circumference, cranial nerve palsies, etc. The prognosis in these patients is ominous, and they
tend to die at a very early age.[13][27]

Deterrence and Patient Education
Patients have to be instructed to perform routine self-examinations, consulting with their doctors whenever any
changes in their lesions take place. In individual small or medium-sized nevi, patients should be reassured of the
benign nature of their condition to avoid unnecessary psychological distress.
They should be given realistic expectations before any procedure aiming to provide a cosmetic improvement is
performed.

Pearls and Other Issues
Congenital melanocytic nevi are pigmented lesions that are usually present at birth but which can actually
become apparent in the first two years of life (tardive CMN).
They are often polychromatic and can present hypertrichosis and a verrucous surface.
Patients with single small or medium CMN have a very low risk of developing melanoma.
The presence of large, especially multiple lesions, is the main risk factor for melanoma in pediatric populations.
Individuals with multiple large or giant CMN are also at a higher risk of presenting neurological involvement
and should have an MRI performed in the first year of life (ideally in the first 6 months) to rule out
neurocutaneous melanosis.
Melanomas arising from CMN usually present as subcutaneous nodules and tend to be very aggressive.
A new understanding of the genetics of CMN is leading to better understanding and managing this condition.

Enhancing Healthcare Team Outcomes
Primary care providers should coordinate the management of these patients. They must be aware of the nature of these
lesions and follow them up accordingly. A referral to a dermatologist should be done whenever cutaneous malignancy
is suspected or when pediatricians of family physicians do not feel comfortable managing these patients due
to insufficient experience, short consultation times, lack of equipment, etcetera.
Brain MRI should be performed in patients with risk factors (multiple lesions, large diameter, neurological symptoms)
in the first 6 months of life to rule out neurocutaneous melanosis.[Level 3][8]
An interprofessional approach with communication between pediatricians, dermatologists, pediatric neurologists,
plastic surgeons, and psychologists is essential in the appropriate management of these patients.[10]

Continuing Education / Review Questions
Access free multiple choice questions on this topic.
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Earn continuing education credits (CME/CE) on this topic.
Comment on this article.
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Figures

Giant congenital melanocytic nevus in a newborn (left) with satellite lesions on the patient's back and buttocks
(right). Courtesy of Carlos Duran, MD
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Medium-sized congenital nevus on a newborn's back. Courtesy of Carlos Duran MD
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