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Abstract

Giant congenital melanocytic nevi (GCMN) are a rare occurrence. Gain-of-function mutation
in the NRAS gene is found to be associated with GCMN, causing abnormal proliferation of
embryonic melanoblasts. The two major complications associated with GCMN are malignant
melanoma and neurocutaneous melanosis. Treatment of GCMN has conventionally been
surgical. However, the role of NRAS inhibitors and inactivation of nevus tissue by high hydro-
static pressure are being explored. We present a case of a 1-day-old neonate born with

GCMN, along with a review of the literature. © 2018 The Author(s)
Published by S. Karger AG, Basel

Introduction

Congenital melanocytic nevi (CMN) are large brown-to-black skin lesions caused due to
genetic mutations which lead to defective proliferation/differentiation/migration of mela-
noblasts. Melanoblasts are precursor cells of melanocytes [1, 2]. Giant CMN (GCMN) with a
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diameter greater than 20 cm have an estimated incidence of between 1/20,000 and
1/500,000 births. The risk of transformation of GCMN to malignant melanoma varies be-
tween 0 and 3.8% [3]. Besides malignant transformation, patients with GCMN need to be
periodically assessed for neurological abnormalities and psychosocial impairment. GCMN
are usually managed surgically [4]. However, new chemotherapy-based therapies are being
developed. We present a rare case of a 1-day-old neonate with GCMN, discussing its etiology
and latest trends in management.

Case Presentation

The patient is a 1-day-old male neonate, who presented to the pediatric department
with several black pigmented patches over his body. The mother of the patient was a primi-
gravida, and gave birth to her child via normal vaginal delivery at term without any compli-
cations. The parents of the child did not have a consanguineous marriage. None of the close
family members had similar skin lesions. On examination, an extensive pigmented nevus was
observed encompassing the abdomen, pelvis, groin, upper thighs, buttocks, and the lum-
bosacral region of the back. Within the pigmented nevus there were several irregularly
shaped macules, papules, and plaques of various colors. On palpation the surface of the ne-
vus was irregular. Hypertrichosis was absent. Multiple similar smaller pigmented nevi of 2-5
cm in size were present on various other parts of the body and extremities (Fig. 1, 2). No
other congenital anomaly was observed. Neurological examination was unremarkable. A
clinical diagnosis of GCMN was made. Routine blood and urine examination did not reveal
any abnormalities. Biopsy sample revealed findings consistent with GCMN without malig-
nant changes. Transfontanellar ultrasonography and X-ray of the spine did not detect any
abnormalities. The patient was advised frequent follow-up visits and an MRI scan of the
brain and spine was scheduled after 2 months. However, the patient did not follow up with
the hospital.

Discussion

CMN arise from gain-of-function somatic mutations in either BRAF at V600 or NRAS at
Q6. These mutations affect the microtubule-associated protein kinase (MAPK) signal trans-
duction pathway, leading to abnormal proliferation of embryonic melanoblasts [1]. Recent
evidence suggests that Cdon, a regulator acting via the sonic hedgehog pathway, exacerbates
the development of CMN in the context of an NRAS mutation by causing excessive release of
endothelin-1 [5].

The proto-oncogenes c-met and c-kit, which regulate hepatocyte growth factor/scatter
factor and stem cell factor, respectively, are found to play a role in the formation of CMN [6].
These mutations lead to aberrations in the development/migration of neuroectodermal cells
present in the neural crest, from which melanoblasts arise. These abnormal melanoblasts
scatter to various parts of the body, leading to nevi [2, 4, 6, 7]. CMN are predominantly
caused by sporadic de novo mutations. However, some familial cases have also been report-
ed|[1,4].

CMN are characterized by their projected adult size, number of smaller satellite lesions,
anatomical localization, and degree of rugosity, hypertrichosis, nodularity, and color hetero-
geneity [8]. A nevus with a projected adult size greater than 40 cm is classified as GCMN, as
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in our case. GCMN are further classified into six categories according to their anatomical
location as bolero, back, bathing-trunk, breast/belly, body extremity, and body [8]. Our pa-
tient belonged to the bathing-trunk category as the nevus was present in the region of the
genitals and buttocks without extension to the shoulder or neck region.

Biopsy examination of our patient revealed increased melanocytes in the epidermis,
dermis, and skin appendages, characteristic of CMN [4, 6]. GCMN are posed at a significantly
greater risk of transforming into malignant melanomas, as compared to smaller-sized nevi
[2, 4, 6, 9]. Furthermore, GCMN presenting in the bathing-trunk pattern, as in our patient, are
associated with an increased risk of malignant transformation [8]. Analysis of proliferative
markers such as Mib-1, p16, p21, p27, and p53 may aid in early detection of malignant
changes [7].

Another complication associated with GCMN is neurocutaneous melanosis (NCM). NCM
is characterized by abnormal melanosis of the central nervous system. NCM is more com-
mon in patients with GCMN encompassing the head, neck, or paravertebral area (bathing-
trunk nevi), or GCMN with several satellite nevi [2, 6, 7]. Most patients with NCM are asymp-
tomatic at birth. NCM may manifest as hydrocephalus, lethargy, seizures, cranial nerve palsy,
developmental delays, headache, and neuropsychiatric symptoms [2, 4, 7]. It has been found
that patients with NCM have high urine dopamine levels, which could serve as a useful prog-
nostic marker [2]. Although our patient was asymptomatic, he was at a risk of NCM. Hence,
the parents of our patient were provided guidance for detecting signs and symptoms of NCM,
and were requested to follow up with MRI scans of the head and spine.

Management of GCMN is symptomatic and palliative. Surgical techniques for GCMN in-
clude serial resection, excision followed by skin grafts/substitutes, and use of tissue expand-
ers followed by resection [2, 4]. Decision for surgery is based on the location/size of the nevi,
risk of malignancy/NCM, psychological implications, and cosmetic concerns [4, 7]. Nonexci-
sional techniques for GCMN include dermabrasion, laser ablation, curettage, and chemical
peel [4].

A novel surgical technique showing promising results in GCMN is full-thickness excision
of the nevus tissue, followed by its inactivation by high hydrostatic pressure (200 MPa for 10
min) and replanting it to its original site [9, 10]. However, more clinical trials with a larger
sample size and longer follow-up periods are needed to determine the success rate of this
technique. The use of an NRAS inhibitor (trametinib), targeting the MAPK pathway, is pro-
posed for treating patients with GCMN associated with an underlying NRAS mutation [1, 2].
However, clinical studies to substantiate this claim are yet to be conducted. Use of endo-
thelin-1 receptor antagonists has been proposed as a therapeutic approach for GCMN, based
on evidence generated from preclinical studies [5].

Conclusions

GCMN, although a rare condition, is associated with severe life-threatening complica-
tions such as malignant melanoma and NCM. The first-line approach for GCMN is excision-
based surgery. As the molecular and genetic basis of GCMN is not entirely understood, the
development of chemotherapeutic agents targeting candidate receptors may take several
years.
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Fig. 2. Giant nevus involving the middle and lower back, gluteal region, and upper thighs. Numerous small-
er satellite nevi are also observed on the neck, upper back, and upper limbs.
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