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Case Report: Prenatal ultrasound
presentation of congenital
melanocytic nevus syndrome
ZhiH Shi, TingT Sun, Juan Yin, Shuo Qiu, YueM Wang and
JunH Leng*

Department of Ultrasound, Jinan Maternity and Child Care Hospital, Jinan, Shandong, China
Congenital melanocytic nevus (CMN) syndrome is a rare, non-familial neural
ectodermal dysplasia characterized by CMN combined with extracutaneous
abnormalities, predominantly involving the central nervous system (CNS). The
pathogenesis of CMN syndrome is thought to result from early post-zygotic
somatic mutations. CNS melanosis frequently affects the anterior temporal
lobes, brainstem, cerebellum, and cerebral cortex. Magnetic resonance
imaging typically demonstrates T1 hyperintensity associated with
CNS melanosis, while ultrasound often reveals abnormal echogenicity. We
report a case of a fetus diagnosed with CMN syndrome, presenting with
abnormal echogenicity in the cerebellar and amygdaloid complexes and a
posterior fossa cyst. Autopsy identified two melanocytic nevi on the
lumbosacral region of the fetus. Reports linking CMN syndrome to fetal
intracranial abnormalities remain exceedingly rare.
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Introduction

Congenital melanocytic nevus (CMN) syndrome is a rare, non-familial neural

ectodermal dysplasia characterized by CMN accompanied by extracutaneous

abnormalities, primarily affecting the central nervous system (CNS) (1, 2). Its

pathogenesis is attributed to early post-zygotic somatic mutations arising from

mosaicism involving heterozygous activating mutations at codon 61 of the NRAS gene

(neuroblastoma RAS viral oncogene homolog), a critical developmental gene regulating

key cell signaling pathways (3).

Although histological findings remain the diagnostic gold standard, neuroimaging and

clinical features are instrumental in suspecting CMN syndrome (4). In 2012, Kinsler et al.

proposed diagnostic criteria for CMN syndrome, including (a) the presence of a

CMN with an anticipated adult size exceeding 5 cm or multiple CMNs of any size at

birth and (b) neurological involvement (clinical or radiological) and/or three or more

characteristic facial features (5).

CNS abnormalities in CMN syndrome frequently involve the leptomeninges,

occasionally extending into brain parenchyma. The cerebellum and anterior temporal

lobes are the most common sites of melanocytic deposition (6). CNS melanosis

typically appears hyperintense on T1-weighted magnetic resonance imaging (MRI) due

to the paramagnetic properties of melanin (7) and shows abnormal echogenicity on

ultrasound (8). Common neurological manifestations include increased intracranial
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pressure, seizures, and neurodevelopmental delay (2, 7). The

prognosis for individuals with neurological symptoms of

CMN syndrome is extremely poor.
Case report

A 33-year-old pregnant woman underwent a fetal ultrasound at

24 weeks of gestation, revealing diffuse hyperechogenicity in the

cerebellum with indistinct fissures on the cerebellar surface

(Figure 1A). The posterior fossa measured approximately 5 mm in

width. At 28 weeks, a follow-up ultrasound of the cerebellum

(Figure 1B) showed no significant changes compared to the

24-week scan. However, the posterior fossa had expanded to

approximately 11 mm, and a posterior fossa cyst was identified

(Figure 1C). By 32 weeks, persistent cerebellar abnormalities and

the posterior fossa cyst remained visible (Figure 1D), and abnormal

echogenicity was observed within the amygdaloid complex

(Figure 1E). Fetal brain MRI revealed T1 shortening in both the

cerebellum and amygdaloid complex (Figure 2A,B), along with T2

shortening (Figures 2C,D). In light of these findings, the parents

opted for pregnancy termination. Autopsy findings identified two

melanocytic nevi located on the fetus’s lumbosacral region.
FIGURE 1

Fetal brain ultrasound imaging: (A) hyperechoic cerebellar alterations observe
28 weeks (arrow). (C) Posterior fossa cyst identified at 28 weeks (arrow). (D
probe (arrow). (E) Hyperechoic alterations in the amygdaloid complex at 32
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Discussion

The term “neurocutaneous melanocytosis” or “neurocutaneous

melanosis” (NCM) has historically been used to describe

neurological abnormalities associated with multiple CMN,

ranging from benign melanocyte proliferations to melanoma.

Given the evolving and inconsistent definitions of NCM across

publications, the term “CMN syndrome” has been proposed to

encompass CMN with any extracutaneous system involvement

(1). Accordingly, this report adopts the term CMN syndrome.

Melanocytes, specialized cells responsible for melanin

production and storage, originate from the neural crest and

migrate to various tissues, including the skin, mucosa, uveal

ocular layer, inner ear, and CNS between the 8th and 10th

weeks of embryonic development. Within the CNS,

melanocytes are primarily located in the leptomeninges, with

preferential distribution at the skull base convexity, ventral

brainstem, and cervical cord (9, 10). This migration occurs

along autonomic and sensory nerves, vascular structures, and

adnexal pathways, explaining both the infiltration of melanin-

containing cells into the nervous system and the perivascular

involvement observed in benign congenital nevi and

CNS lesions in CMN syndrome (6).
d at 24 weeks (arrow). (B) Hyperechoic cerebellar alterations observed at
) Hyperechoic cerebellar alterations at 32 weeks using a high-frequency
weeks (arrow).
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FIGURE 2

Fetal brain MRI at 30 weeks. (A,B) Cerebellum and amygdaloid complex T1 shortening. (C,D) Cerebellum and amygdaloid complex T2 shortening.
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CMN syndrome can affect the CNS, presenting with or without

symptoms. CNS involvement primarily manifests as progressive

hydrocephalus due to leptomeningeal melanocytic infiltration and

may include signs of intracranial hypertension, seizures, or

cranial nerve dysfunction (2, 7). Affected children generally have

a poor prognosis, with most succumbing within 3 years of

symptom onset.

In this case, fetal brain MRI demonstrated T1 shortening in the

cerebellum and amygdaloid complex, as well as T2 shortening,

consistent with typical imaging findings of CNS melanosis.

MRI is the preferred imaging modality for CMN syndrome.

Melanosis is most easily detected on T1-weighted images before

myelination. Melanotic brain lesions typically appear as T1

hyperintense and T2 hypointense relative to normal immature

brain tissue due to the paramagnetic properties of stable free

radicals in melanin pigment (11). The most common sites of

cerebral melanosis are the anterior amygdala, brainstem,

cerebellum, and cerebral cortex (7). In addition, hindbrain

malformations, such as small or dysmorphic cerebellar

hemispheres or inferior vermian hypoplasia, are significantly

associated with concurrent hindbrain melanosis.
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Ultrasound is another widely used imaging method for

evaluating infant brains. While reports of brain melanosis

identified via ultrasound are rare, Chen et al. documented a case

involving a male infant with small echogenic foci in the left

thalamus and left choroidal fissure (8). Only one prior prenatal

ultrasound report concerning NCM has been documented,

showing a cystic lesion in the posterior fossa (12). Posterior fossa

cysts are thought to arise from impaired cerebrospinal fluid

(CSF) absorption due to melanocytic deposits along the

leptomeninges of the cerebellum.

In this case, hyperechoic cerebellar lesions were observed

during the mid-trimester, while bilateral hyperechoic lesions in

the amygdaloid complex were noted in the third trimester.

Hyperechoic cerebellar findings often suggest hemorrhage, and

their echogenicity may evolve with disease progression.

MRI findings revealed T1 hyperintensity and T2 hypointensity,

characteristic of CMN syndrome. Autopsy identified two

melanocytic nevi on the lumbosacral region of the fetus. Based

on the diagnostic criteria for CMN syndrome proposed by

Kinsler et al. (5), a diagnosis of CMN syndrome was established

for this fetus.
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This case expands the spectrum of prenatal presentations of

CMN syndrome by describing high-echo abnormalities in the

cerebellar and amygdaloid complexes. Given the absence of

specific imaging criteria for prenatal diagnosis, CMN syndrome

should be considered in the differential diagnosis of high-echo

findings in the cerebellar and amygdaloid complexes on fetal

imaging. In addition, T1-weighted imaging during fetal

MRI should be prioritized to enhance the detection of

CNS melanin deposits.
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