
476 

Turk Neurosurg 30(4):476-482, 2020

Federico BIANCHI   : 0000-0002-8216-8581
Gianpiero TAMBURRINI  : 0000-0002-7139-5711
Cesare COLOSIMO  : 0000-0003-3800-3648

Luca MASSIMI   : 0000-0003-3088-0822
Paolo FRASSANITO   : 0000-0003-0071-3126

Review

Federico BIANCHI1, Gianpiero TAMBURRINI2, Cesare COLOSIMO3, Luca MASSIMI2, Paolo FRASSANITO1

1Fondazione Policlinico Gemelli IRCSS, Department of Pediatric Neurosurgery, Rome, Italy
2Università Cattolica del Sacro Cuore, Institute of Neurosurgery, Rome, Italy
3Università Cattolica del Sacro Cuore, Institute of Radiology, Rome, Italy

ABSTRACT

AIM: To analyze the current literature on neurocutaneous melanosis (NCM), as well as, our cases, in order to better define the 
prognosis and the presence of risk factors affecting it, thus, offering better information to the parents.  
MATERIAL and METHODS: Two cases observed at the Pediatric Neurosurgery Unit of the Catholic University Medical School in 
Rome are described. Both of them had cutaneous stigmata and cerebral MR evidence of intracranial melanin deposits. These two 
children showed a very different clinical course. 
RESULTS: The present study enlighten the differences among the two cases and review the literature on the subject, with the 
attempt to understand which are clinical and disease related factors that might influence the prognosis. 
CONCLUSION: Beside malignant features of cutaneous melanotic lesions, the presence of hydrocephalus at diagnosis and the 
early appearance of clinical symptoms, when appearing contemporarily, are predicting the rapid progression of the disease and a 
worse prognosis.
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or larger refers to adolescents and adults, whereas a diameter 
of nine cm for the scalp and of six cm or larger on the body are 
size limits for an infant. Nevi distribution typically involves the 
head, neck, and trunk, or is in the shape of an old-fashioned 
bathing suit (covering the lower abdomen, pelvis, buttocks, 
and upper thighs) (11,41).

Symptomatic patients might present very variably with 
seizures, signs and symptoms of intracranial hypertension 
and/or focal neurological deficits according to the main 
intracranial location of the disease and presence or absence 
of association with a mass effect (15). 

Diagnostic workout starts with careful dermatological exam-
ination with particular care in depicting malignant cutaneous 
manifestations. Brain MR is indicated in all cases to show the 

█   INTRODUCTION 

Neurocutaneous melanosis (NCM) is a complex 
disease, commonly included among phacomatoses. 
It affects the integument, central nervous system 

and vascular system, and less commonly the splanchnic 
organs. Rokitansky, in 1861, described for the first time a 
new pathological condition characterized by the presence of 
large or multiple cutaneous nevi and brain parenchymal as 
well as leptomeningeal melanocytosis. The syndrome was 
subsequently reported and named by Van Bogaert in 1948. Its 
diagnostic criteria include large or multiple (> three) congenital 
cutaneous nevi, evidence of meningeal deposits of melanin 
(MR/histology) and no evidence of cutaneous or meningeal 
melanoma. The definition of large cutaneous nevi differs 
according to the patient’s age and nevi site: a diameter 20 cm 
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presence of melanin deposits, focal solid or cystic melanocyt-
ic lesions and to document the presence of CSF disturbances. 

Many uncertainties remain about the pathogenesis and 
prognosis of NCM. 

Since its first description, 135 cases have been reported, but 
no clear prognostic features or predictors for outcome have 
been identified. However, contrary to the common belief that 
NCM has very bad prognosis, several cases of long-term 
survivors have been reported. 

In this paper, we will analyze the current literature on NCM, as 
well as, our cases, in order to better define the prognosis and 
the presence of risk factors affecting it, thus, offering better 
information to the parents.

█   MATERIAL and METHODS
Two pediatric cases observed at the Pediatric Neurosurgery 
Unit of the Catholic University Medical School, Rome, Italy, 
have been retrospectively reviewed. The two children showed 
extremely different prognosis. Along with the description of the 
cases, a review of the literature has been conducted to define-
based on both personal findings and literature review-clinical 
factors that might help in the prediction of the prognosis of 
the children. 

Exemplary Case Description

Case 1

K.J. is a neurologically intact two-month-old boy with evidence 
at birth of multiple small nevi of the head and trunk with the 
tendency in time to grow in number and volume (Figure 1). A 
screening MR scan showed the presence of a posterior fossa 
arachnoid cyst associated with melanin deposit in the cerebellar 
folia. There was no radiological evidence of hydrocephalus 
or solid masses (Figure 2). A microsurgical biopsy of the 
cerebellar cortex was performed and the histological sample 
was compatible with BRAF negative melanin deposit. Biopsy 
was performed in the neurologically intact patient in order to 
understand beforehand, whether there were possibilities for 
BRAF-related chemotherapy. At three years follow-up, the 
baby is in good clinical condition without neurological deficits 
or evidence of disease progression. Control MR Scans show 
reduction in volume and number of cerebellar melanin deposits 

Case 2

A.C. is a three-year-old girl with evidence at birth of multiple 
big nevi in the lower trunk (Figure 3). Due to the evidence of 
delay in psychomotor development, reduction in visual acuity 
with poor light reflex and myoclonic response in the lower 

Figure 1: Case 1 cutaneous manifestation.

Figure 2: Patient 1: MRI scan showing melanin deposits and a posterior fossa cyst in Axial T1, Axial T2 and Sagittal T1. No hydrocephalus 
is documented. 
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limbs, an MRI scan was performed at eight months of age 
showing the presence of cerebellar hypoplasia associated 
with melanin deposit in the cerebellar folia (Figure 4). At the 
age of one, the child started to present tonic-clonic seizures 
particularly involving the right side with poor response 
to medical treatment, which contributed to worsening of 
cognitive conditions. A new MRI showed the development of 
a large arachnoid cyst in the posterior cranial fossa, left fronto-
parietal meningeal lesion and bilateral subdural hematoma. 
Microsurgical biopsy of the frontal lesion and meningeal plane 
was performed with histology compatible with NCM. The 
patient was then operated to evacuate subdural collections. 
After an initial improvement in the clinical conditions, we 
assisted with a rapid deterioration of the neurological status, 
which ended with the exitus of the child at 16 months of age.

Figure 3: Case 
2 cutaneous 
manifestation.

Figure 4: Patient 2: MRI scan showing melanin deposits and a posterior fossa cyst in Sagittal T1, Axial T1 with contrast and Coronal T1 
with contrast. 

█   REVIEW
A thorough review of the literature revealed 54 papers that 
have reported on clinical cases (Table I). Most of them are case 
reports or small case series with a total of 269 patients. None 
of them discuss factors that might influence the prognosis. 
The majority of the papers describe pediatric patients (1–
3,5–10,12–15,17–29,31–38,40–49,51–53); while only five are 
centered on adults (16,25,30,50,54). The typical cutaneous 
aspects of NCM were described in all cases. Hydrocephalus 
development or malignant transformation was described in 52 
patients. 

An extreme variation in the prognosis is evident from the 
description of patients who died before delivery, as well 
as, patients who were alive 12–18 years after the diagnosis 
(18,36,45,47). 

We performed a statistical analysis of the data reported in the 
literature and added to it our two cases. The Chi square test 
was performed, either for single variables or in multivariate 
fashion. Confidence interval was fixed at five percent. From the 
multivariate analysis, the most prominent result was that the 
association between infantile age, malignant transformation 
of cutaneous nevi and early development of hydrocephalus 
(p=0.0126 trunk nevi, p=0.0132 diffuse nevi) is associated with 
the worse prognosis.

█   DISCUSSION 

NCM is known as a disease characterized by bad prognosis, 
if diagnosed in the first year of life. Non-negligible proportion 
of infants and children has been described with long-term 
survival and no information is present in the literature regarding 
which might be the positive or negative factors that influence 
the prognosis of the children. 

The association between hydrocephalus and malignant 
malformation of the nevi as well as the isolated malignant 
transformation of the cutaneous lesions negatively influence 
the course of the disease. In fact, three/four children with 
both the development of malignant cutaneous lesions, as 
well as hydrocephalus at diagnosis, died at a mean follow-up 
of 210 months. Similarly, six or seven children with selective 
cutaneous malignant transformation died (mean follow-up 
14 months). The presence of hydrocephalus alone, without 
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Table I: Review of the Literature

Paper
Number 

of 
Patients

Age (Years/
months)

Mole 
Location

Malignant 
Transformation 

(Y/N)

Hydrocephalus 
(Y/N)

Follow-up from 
Symptoms Appearance

Sharouf et al. (41), 2018 1 5 months Trunk N Y Dead after 17 months
Liao et al. (28), 2017 1 9 years Y N Dead after 3 months
Chen et al. (9), 2016 1 Newborn Trunk N N Alive after 3 months
Gocmen et al. (18), 2015 1 Newborn Trunk N Y Alive after 18 years
Siddiqui et al. (43), 2015 1 5 years Trunk Y N Dead after 8 months

Uguen et al. (48), 2015 2
Newborn Trunk N Y Dead before birth
Newborn Trunk N Y Dead before birth

Guerra-Garcia et al. (20), 2014 1 Newborn Trunk N N Alive after 3 years
Shih et al. (42), 2014 1 2 months Diffuse Y N Alive after 2 years
Yoo et al. (53), 2014 1 4 months Diffuse Y Y Dead after 2 years
Jain et al. (22), 2013 1 3 years Trunk Y N -
Taylor et al. (47), 2013 1 4 months Trunk N N Alive after 16 years
Yamazaki et al. (52), 2013 1 9 years Trunk N Y Dead after 11 months
Furtado et al. (17), 2012 1 13 years Diffuse Y N Dead after 6 months
Kim et al. (26), 2012 1 8 years Trunk N N Alive after 1 year
Dechaphunkul et al. (14), 2011 1 17 years - N N Alive after 2 years
Taboada-Suarez et al. (47), 
2011 1 3 years Trunk N N Alive after 12 years

Subbiah and Wolff (44), 2010 1 9 months - Y Y Alive after 5 years
Livingstone et al. (29), 2009 1 Infant Trunk Y Y Dead after 1 year
Marnet et al. (31), 2009 1 14 years Trunk Y Y Dead after 1 year

Cajaiba et al. (8), 2008
1 7 years Trunk Y Y Dead after 2 weeks
1 3 years Diffuse Y Y Dead after 2 years

Pavlidou et al. (36), 2008 3
Newborn Diffuse N N Alive after 16 years
Newborn Trunk  N N Alive after 9 years
6 years Diffuse N Y Dead after 7 years

Schreml et al. (40), 2008 14

16 years Diffuse N Y Dead after few days
3 months Diffuse N Y Dead after 1 year
28 days Diffuse N Y Alive

4 months Diffuse N Y Dead after 4 years
6 weeks Diffuse N Y Dead after 2 years
Newborn Diffuse N Y Dead after 18 months
1 month Diffuse N Y Alive
Newborn Diffuse N Y Alive
18 weeks Diffuse N Y Alive
2 months Diffuse N Y Dead after 5 years
5 years Diffuse N Y Alive

4 months Diffuse N Y Alive
4 months Diffuse N Y Alive
6 years Diffuse N Y Alive
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diseases also in infancy. Immunohistochemistry analysis of the 
meningeal melanocytes has not shown differences between 
children with more aggressive disease progression, compared 
to those with a more favorable prognosis. 

Molecular analysis and genetic profiling might help in defining 
the issue; however, even from this point of view, though several 
mutations have been identified, the majority involve the NRAS 
and BRAF genes, and none of them has been associated to 
worse prognosis (39). 

█   CONCLUSION
NCM is a phacomatosis typically seen in infants and toddlers 
with a wide spectrum of clinical presentation and prognosis. 
Presence of hydrocephalus and consequent early clinical 
symptoms are indicative of disease progression and worse 
prognosis. Molecular studies are needed to better evaluate 
the condition to have additional factors that might predict the 
prognosis.
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