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Case Report

introdUction

Neurocutaneous	melanosis	 (NCM)	 is	 a	 very	 uncommon,	
nonfamilial “neurocutaneous syndrome.” It is characterized by 
the	presence	of	“multiple	or	large	congenital	nevi”	with	central	
nervous	 system	 (CNS)	melanocytic	 deposits.[1]	Rokitansky	
published	the	first	report	of	NCM	in	1861.	In	his	report,	he	
described	a	mentally	disabled	girl	who	was	born	with	a	“large	
congenital melanocytic nevus” and eventually died due to 
hydrocephalus	complications.	At	autopsy,	he	found	that	she	
had brain melanocytic accumulations.[2]	It	was	named	NCM	
in	1948	by	Van	Bogaert.	The	 accurate	 incident	of	NCM	 is	
unidentified.	It	 is	very	rare,	with	only	about	100–200	cases	
reported.	Both	sexes	are	affected	equally,	and	there	is	no	racial	
or	ethnic	predominance	identified.[3,4]

casE rEport

We	report	a	boy	who	was	born	by	normal	vaginal	delivery	
to	 nonconsanguineous	 healthy	 parents	with	 unremarkable	
term	 pregnancy.	At	 birth,	 he	 had	 a	 large	 hyperpigmented	
brownish‑black	patch	with	well‑defined	borders,	 extending	
over	 the	 abdomen	mainly	on	 the	 left	 side	of	 the	 trunk	 and	
the	back (crossing	the	midline	both	ventrally	and	posteriorly)	

and	 extending	 down	 over	 the	 groin	 and	 to	 the	mid‑left	
thigh [Figures 1a and b]. He had also multiple satellite lesions 
on	 lower	 extremities	 and	on	 the	 right	 face.	He	had	normal	
growth	parameters	(weight:	3.3	kg,	length:	34	cm,	and	head	
circumference:	52	cm).	Magnetic	resonance	imaging	(MRI)	
of	the	brain	was	done	at	the	age	of	2	months	as	part	of	routine	
investigations	of	giant	congenital	nevi.	It	showed	symmetrical	
hyperintensities in the region of amygdala of both temporal 
lobes [Figure	2].	From	neurodevelopment	point	of	view,	he	
was	achieving	appropriate	milestones	for	age.	Family	history	
is	negative	for	similar	skin	lesions	or	seizures.

At	4	years	of	age,	he	developed	seizure	activity	postdental	
surgery	while	he	was	in	recovery	room.	Seizure	activity	was	
described	 as	 right	 facial	 twitching	which	 lasted	 for	 2	min	
and aborted spontaneously. He presented to the pediatric 
neurology	 clinic	 for	 further	 assessment.	On	 examination,	
he	was	vitally	and	hemodynamically	stable.	There	were	no	
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significant	findings	on	examination	other	than	the	congenital	
nevi.	Electroencephalogram	 showed	 a	 borderline	 posterior	
rhythm	 slowing	 (could	be	 a	 function	of	 drowsiness);	 there	
were	no	 epileptiform	discharges.	Based	on	his	 clinical	 and	
radiological	findings,	 the	diagnosis	of	NCM	was	made.	He	
was	not	started	on	any	treatment.

The	 child	was	 discharged	 on	 emergency	 anticonvulsant	
medication	and	advised	for	regular	follow‑up	with	dermatology	
and pediatric neurology.

Currently,	 he	 is	 5	 years	 of	 age	 and	has	 not	 developed	 any	
neurological	symptoms	for	more	than	12	months.	Unlike	other	
symptomatic	cases	reported	in	the	literature,	the	present	case	
did	not	show	any	progressive	features	of	the	disease.

discUssion

Pathophysiology and genetics
Although	the	exact	pathophysiology	of	NCM	is	not	completely	
understood,	it	is	suggested	to	be	related	to	an	embryonic	defect	
that impedes “migration” of melanoblast cells from the “neural 
crest”	to	their	final	destinations	in	the	skin	and	brain.[5]

Kinsler	et al. recognized “Oncogenic missense mutations in 
codon	61	of	NRAS”	 in	 the	diseased	 skin	 and	brain	 tissues	
in	 80%	 (12	of	 15)	 of	 children	with	NCM.	However,	 these	
mutations	were	not	found	in	unaffected	tissues	of	 the	same	
patients,	suggesting	a	mosaic	nature	of	the	oncogenic	NRAS	
mutations.[6]

Moreover,	in	their	prospective	study,	Salgado	et al. demonstrated 
BRAFV600E	mutations	 affecting	 some	 patients	with	NCM	
patients.	The	importance	of	this	study	is	that	patients	identified	
with	these	mutations	might	benefit	from	using	BRAF‑targeted	
therapy such as vemurafenib and dabrafenib.[7]

However,	these	mutations	are	not	found	in	every	NCM,	and	
more investigations are needed to be carried out.[8]

Associated syndromes
NCM	 is	 usually	 an	 isolated	 condition.	However,	multiple	
associations	 with	 other	 neurocutaneous	 disorders	
(Sturge–Weber	 syndrome,	 von	Recklinghausen	 disease,	 or	
neurofibromatosis)	and	CNS	structural	abnormalities	have	been	
reported.	Other	important	associations	include	Dandy–Walker	
complex,	posterior	fossa	cysts,	lipoma	of	the	spine,	arachnoid	
cyst,	and	tethered	spinal	cord.[9-11]	The	association	of	NCM	with	
other	abnormalities	increases	the	risk	of	symptomatic	NCM	
and is considered a poor prognostic factor.

Interestingly,	there	are	some	reports	of	very	rare	and	unusual	
associations	with	NCM.	For	 example,	 there	 is	 a	 report	 of	
a	 12‑year‑old	 boy	 known	 to	 have	NCM	presenting	with	
symptoms	of	new‑onset	type	1	diabetes.	However,	with	proper	
treatment	of	his	CNS	malignant	melanoma,	the	diabetes	was	
resolved,	 and	 his	 antiglutamic	 acid	 decarboxylase	 (GAD)	
antibodies	 disappeared.	 It	 was	 suggested	 that	 the	GAD	
antibodies may be attributed to a paraneoplastic phenomenon 
related to his malignant melanoma.[12]	In	another	case	report,	
a	male	newborn	with	NCM	was	found	to	have	Hirschsprung’s	
disease. This association supported the idea of a similar 
pathogenesis of both diseases since they arose from neural 
crest migration defects.[13]	Moreover,	 acute	 disseminated	
encephalomyelitis has been described in a 10-year-old patient 
with	NCM.[14]

Clinical features
Dermatological manifestations
Cutaneous	lesions	of	NCM	are	characterized	by	hyperpigmented	
dark	brown‑to‑black	hairy	nevi.	 In	most	of	 the	cases,	 there	
will	be	a	large	(giant)	nevus	that	 is	surrounded	by	multiple	
smaller satellite lesions.[1]	Giant	(large)	nevi	typically	have	a	
“cape-shaped or bathing suit” distribution. These lesions are 
present	since	birth	and	are	growing	proportionally	to	the	patient	
growth.	However,	new	lesions	might	appear	slowly,	and	there	
is a possibility of malignant transformation.

There	are	some	identified	risk	factors	for	developing	NCM	such	
as a number of satellite lesions and site and size of the giant 

Figure 2: Magnetic resonance imaging (at age of 2 months) showed 
symmetrical hyperintensities in the region of amygdala of the both 
temporal lobesFigure 1: Large black macular lesions spread on the left side of the body 

including abdomen, pubic area, scrotum, and left thigh (a) scattered 
satellite lesions are seen. There is also  a large black patch on the back, 
buttocks and left thigh (b)

ba
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nevi.[15-18] Sibbald et al.	found	that,	among	all	risk	factors,	the	
number	of	satellite	lesions	is	the	most	significant.[15]	According	
to Marghoob et al.,	having	>20	satellite	lesions	in	patients	with	
giant	melanocytic	nevi	increased	the	likelihood	of	developing	
NCM	by	fivefolds	 as	 compared	 to	 those	with	≤20	 satellite	
lesions.	They	found	also	that	96%	of	NCM	patients	have	their	
giant nevi located on “the posterior axis.”[16]

Neurological manifestations
NCM	may	be	asymptomatic	or	symptomatic.	Asymptomatic	
NCM	illustrates	patients	who	have	CNS	melanosis	identified	
by	 brain	MRI	without	 neurologic	 symptoms.	On	 the	 other	
hand,	 patients	 with	 symptomatic	 NCM	 usually	 present	
with	 neurological	manifestations	 such	 as	 convulsions	 and	
symptoms of raised intracranial pressure due to hydrocephalus 
such	as	vomiting,	 irritability,	and	headache.	 Infants	present	
with	 poor	 feeding,	 irritability,	 and	 rapid	 increase	 in	 head	
circumference. Hydrocephalus is believed to develop as a result 
of	heavy	infiltration	of	melanocytes	in	the	brain	stem	causing	
disturbance	of	cerebrospinal	fluid	resorption	process.	Other	
symptoms might include developmental delay and cranial 
nerve palsies. Symptoms may develop as early as 2 years 
of age.[2]	There	was	 a	 case	 of	NCM	 reported	 in	 literature	
presented	with	 quadriparesis.[19]	 Interestingly,	Uguen	et al. 
reported	two	cases	of	severe	hydrocephalus	of	prenatal	onset	
related	to	NCM.[20]

Diagnostic criteria
The	 diagnosis	 of	 NCM	 is	 made	 depending	 on	 clinical	
manifestations and neuroimaging. The diagnostic criteria of 
NCM	were	first	described	by	Fox	in	1972.	In	1991,	Kadonaga	
and Frieden established “the currently accepted” criteria 
to	 diagnose	NCM	and	 are	 as	 follows:	 (1)	 large	 congenital	
melanocytic	nevi	 (≥20	cm	 in	adults,	or	≥9	cm	on	 the	head	
or	>6	cm	on	the	trunk	in	neonate)	or	multiple	(>3)	associated	
with	“meningeal	melanosis	or	melanoma;”	(2)	absence	of	skin	
melanoma,	apart	from	patients	who	have	benign	meningeal	
lesions	 approved	 by	 biopsy;	 (3)	 absence	 of	meningeal	
melanoma,	apart	from	patients	who	have	benign	skin	lesions	
approved by biopsy.[21]

Patients	who	are	found	to	have	both	cutaneous	and	meningeal	
melanoma at the same time are not included in the diagnosis 
of	NCM	due	 to	 possibility	 of	meningeal	melanoma	 being	
developed	as	a	result	of	metastasis	from	the	skin.

Imaging
Although	 it	 is	 not	 the	 gold	 standard	 to	 diagnose	NCM,	
transfontanellar	ultrasound	(US)	can	show	the	CNS	lesions	of	
NCM	as	echogenic	foci.	Knowing	this	can	alert	the	radiologists	
to	the	potential	diagnosis	of	NCM	given	the	clinical	history	of	
congenital	melanocytic	nevi.	Differential	diagnosis	of	echogenic	
lesions	on	US	in	a	neonate	would	include	hemorrhage,	primary	
or	metastatic	neoplasm,	and	hamartomas.[22]

Gadolinium‑based	MRI	 of	 the	 brain	 and	 spine	 is	 the	 gold	
standard.	It	is	suggested	to	be	done	before	6	months	of	age,	to	
avoid misinterpretation of normal myelination of the brain as 

melanin	deposits.	The	typical	MRI	finding	is	“T1	shortening”	
of	the	affected	structures,	which	will	appear	as	“hyperintensity	
on	T1‑weighted	images.”[1]

The	 anterior	 temporal	 lobe,	 particularly	 the	 amygdala	
(as	in	our	case),	is	the	most	frequent	location	where	melanin	
deposits	accumulate.	Other	locations	include	basilar	meninges,	
brainstem,	thalami,	and	base	of	the	frontal	lobe.[1,23]

In	 very	 few	 articles,	 “age‑related	 MRI	 changes”	 in	
patients	 with	 NCM	 have	 been	 noticed.[1]	 For	 example,	
Bekiesi'	 nska‑Figatowska	 et al. reported changes of MRI 
findings	in	seven	patients	with	NCM	as	they	get	older.	The	
changes	were	variable.	Regression	of	MRI	lesions	was	found	
in	 six	 cases,	 but	 also	 one	 case	 showed	 the	 progression	 of	
the lesions.[24]	This	study	is	the	only	one	(in	our	knowledge)	
showing	a	case	of	progressive	MRI	lesions.	All	other	reports	
show	regression	of	the	MRI	lesions.

Treatment
In	general,	there	is	no	need	to	treat	patients	with	asymptomatic	
NCM.	There	are	some	suggestions	of	preemptive	interventions	
such	as	placing	ventricular	shunt	if	there	are	MRI	findings	that	
suggest progressive pathology that might lead to hydrocephalus 
in	the	future.	However,	the	best	practice	is	to	interfere	once	
the patient becomes symptomatic.[1,21]

On	 the	 other	 hand,	 there	 is	 not	much	we	 can	 do	 in	 terms	
of	 treatment	 for	 symptomatic	NCM.	Treatment	 options	 are	
so limited and usually unsatisfactory. The aim of current 
treatment	options	is	palliative.	These	options	include	surgery,	
chemotherapy,	and	radiotherapy.	Placement	of	a	shunt	with	a	
filter	is	considered	the	best	palliative	option.	The	filter	is	used	to	
prevent melanoma dissemination into the peritoneal cavity.[23]

Recently,	 experimental	 treatment	with	 a	mitogen‑activated	
protein	 kinase	 kinase	 (MEK)	 inhibitor, MEK162,	 has	 been	
used	 in	 a	 patient	 with	 symptomatic	 NCM.	The	 patient	
expired	after	5	days	of	starting	therapy	which	is	too	soon	to	
anticipate	any	clinical	efficacy	of	 the	 treatment.	Hence,	 the	
impact	of	MEK	inhibitor	was	examined	“at	the	protein	level	
by	immunohistochemical	and	Western	Blot	analyses”	using	
specific	antibodies.	The	study	showed	a	promising	effect	of	the	
NRAS‑targeted	therapy.	More	studies	are	required	to	evaluate	
the	real	effect	of	the	treatment	on	symptomatic	NCM.[8]

Follow‑up
For	patients	with	asymptomatic	NCM,	they	should	be	followed	
with	regular	clinical	evaluation	as	well	as	serial	MRI	scans.	
However,	 there	 is	no	consensus	on	 the	 interval	of	 the	MRI	
scans,	 and	 the	 decision	 should	 be	 judged	 case	 by	 case.	
Further	 to	this,	 it	 is	very	important	 to	have	regular	 lifelong	
examinations of the lesions due to potential transformation 
into malignant melanoma.[25]

The	role	of	pediatricians	in	the	management	of	children	with	
NCM	 is	 essential.	Close	 follow‑up	with	 documentation	 of	
the	 size	 of	 nevi,	measurement	 of	 head	 circumference,	 and	
neurodevelopmental assessment is necessary.[26]
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Prognosis
It	is	not	easy	to	predict	the	outcome	of	asymptomatic	NCM	
patients.	 However,	 the	 outcome	 of	 symptomatic	 NCM	
is	 extremely	 poor,	 even	 if	 not	 associated	with	malignant	
melanoma.	NCM	association	with	Dandy–Walker	 complex	
suggests	more	worrisome	prognosis.
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