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ABSTRACT 

Background: This case report presents a very rare Dandy-Walker malformation (DWM) in association with a sporadic 
condition characterized by congenital melanocytic nevi and melanocytic thickening of the leptomeninges called 
Neurocutaneous melanosis (NCM). The DWM is a rare congenital disorder characterized by enlarged posterior fossa 
and a cystic enlargement of the fourth ventricle with cerebellar vermis dysgenesis. This association is a very rare 
complex, and this is another rare case to be reported in the literature. 
Case report: A full-term newborn was presented with tachypnea at birth whose hydrocephalous was reported 
prenatally. The magnetic resonance imaging and cerebrospinal fluid immunohistochemistry confirmed leptomeningeal 
melanosis. After documenting findings by skin biopsy, we decided to report this case. Diagnosis and treatment for such 
disease entity are discussed in this report. 
Conclusion: Even without malignant transformation, the prognosis is poor after symptomatic progression of the NCM 
resulting from either mass effect in the central nervous system or hydrocephalus. We reported this case in order to 
increase the knowledge of pediatric physicians to diagnose this combined situation. 
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Introduction 

Dandy-Walker Malformation (DWM) is a rare 
congenital disorder that is characterized by the 
triad of the enlarged posterior fossa, cystic 
enlargement of the fourth ventricle, and cerebellar 
vermis dysgenesis (1-4). Clinical features include 
occipital bossing, progressive head enlargement, 
bulging of anterior fontanelle, papilledema, ataxia, 
gait disturbances, nystagmus, and intellectual 
compromise (Menkes, Textbook of Child Neurology, 
5th ed, pp294-5). Hydrocephalus is shown in 
approximately 70-90% of patients which usually 
develops postnatally (5). The effect of DWM is 
highly variable on intellectual development and 
ranges from normal or nearly normal development 
to profound disability or even early death  
(6-8). Motor deficits, such as delayed motor 
development, hypotonia, and ataxia are the effects 
of DWM. These patients have mental retardation 
and some have hydrocephalus (9). 

Several studies have reported Dandy-Walker 
malformation to be associated with central nervous 
system abnormalities (10). One of this anomalies is 
Neurocutaneous melanosis (NCM) that is also  
a rare congenital and non-inherited dysplasia 
characterized by large or multiple melanocytic nevi 
leading to the proliferation of melanin-producing 
cells in the skin and leptomeninges (2, 11-13). It  
is believed that abnormal neural crest cell 
differentiation and migration which is usually 
governed by specific genes (i.e., PAX3, ZIC2, WNT, 
SLUG, SOX10) results in the NCM (14). 

There is no embryological explanation for the 
origin of this disorder. The diagnostic criteria, 
which were first described by Fox and later 
revised by Kadonaga and Frieden in 1991, include 
the combination of all of the following: A single 
giant congenital nevus (measuring at its greatest 
diameter ≥ 20 cm in adults or ≥ 9 cm on the head 
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or ≥ 6 cm on the trunk in neonates and infants)  
or multiple (three or more) congenital nevi 
accompanied by meningeal melanosis or central 
nervous system  melanoma (15). 

Clinically, patients can experience seizures, 
hydrocephalus, developmental delays, psychiatric 
disorders, cranial nerve palsies, intracranial 
hemorrhage, and myelopathy (16). Seizures are the 
most common initial neurological manifestation 
(17). The association of NCM and DWM is even 
rarer. A better understanding of this disease will 
facilitate the development of new strategies (18). 
We report the clinical features, neuroimaging 
findings, and therapeutic management of a rare 
case of neurocutaneous melanosis associated 
with DWM. 

 

Case report 
A full-term male newborn, the first child of a 

family, was born in our hospital by cesarean 
delivery. He was born from non-consanguineous 
parents. There was no family history of a similar 
condition. He was presented with mild tachypnea, 
excessive crying, and increasing in size of head 
circumference. Moreover, he had hypertonia and 
was alert. His birth weight was 3400gr (50th-75th 
percentile) with the height of 51cm (50th 
percentile), and occipitofrontal circumference of 
36.5cm (75th percentile). The Apgar scores were 8 
and 9 at the 1st and 5th minutes of life, 

respectively. His appearance was good in general 
while his blood pressure, other vital signs, and 
heart sounds were normal as well as other chest 
exams. No organomegaly was detected in the 
abdominal physical examination. He was diagnosed 
with a prenatal ultrasonographic diagnosis of 
hydrocephalus and he had wide fontanels on his 
physical examination. There were nine well 
defined, non-hairy, hyperpigmented nevi with 
regular boarders seen all over his body (figures 1a, 
b). Three giant nevi were observed at the lower 
back. The nevi biopsy confirmed Neurocutaneous 
melanosis. 
 

 
              Figure 1. Nevus extending to the whole body 

 

 
Figure 2. Computed tomography scan showing a large cystic lesion in posterior fossa and dilation in lateral and third ventricles 
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Figure 3. Magnetic resonance imaging revealing a large cystic lesion in the posterior fossa (a). Lateral and 3rd ventricle dilatation (b), a 
hypoplastic cerebellar vermis (c), and marked signal changes of cerebellar hemispheres and the right side of pons (d) 

 
His brain computed tomography (CT) scan at 

the second day of birth showed a large cystic 
lesion in the posterior fossa resulted in atrophy of 
both cerebellar hemispheres and dilation in lateral 
and third ventricles (Figure 2). His brain magnetic 
resonance imaging (MRI) revealed a large cystic 
lesion in posterior fossa, lateral and 3rd ventricle 
dilatation, a hypoplastic cerebellar vermis, 
marked signal changes of cerebellar hemispheres 
and right side of pons (Figure 3). The newborn 
referred to an equipped hospital for receiving 
supportive treatment and shunt placement. 
Afterward, the head circumference decreased 
slightly and no new neurological deficits were 
observed in this rare case.  
 

Discussion 
We reported a case of Dandy-Walker 

Malformation, a newly born presented with 
neurocutaneous Melanosis. The diagnostic criteria 
which were described by D'Argenio were the 
same as those by Kadonaga and Frieden which 
include large congenital melanocytic nevi that are 
defined as those ≥20 cm in adults, ≥9 cm on the 
head, or >6 cm on the trunk in neonates. 
‘‘Multiple’’ is defined as more than three. These 

specific diagnostic criteria allowed their 
distinction from CNS metastases of primary skin 
melanoma (19). Our case was defined as Multiple 
Neurocutaneous Melanosisas. Giant congenital 
melanocytic nevus, usually at the Lumbosacral 
region, is observed in two-thirds of patients with 
NCM (2). In our patient, three giant nevi were seen 
in the Lumbosacral region.  

Dandy-walker syndrome characterized by 
agenesis or hypoplasia of the cerebellar vermis, 
cystic dilatation of the fourth ventricle, and the 
enlargement of the posterior fossa (12, 20-24). 
According to the above criteria, our case had all of 
these features. The combination of NCM with 
DWM are very rare and fewer than 32 cases have 
been reported in the literature (20-22, 25).     

Hydrocephalus also results from the associated 
DWM probably secondary to the induction failure 
of the opposing cerebral plates at or before the 
seventh weeks of gestation. The signs and 
symptoms of hydrocephalus appear early in our 
patient due to the observed pathologies of NCM 
and DWM.  

Based on the result of a study by Mallikarjun K 
in 2010, the severity of DWM depends on the 
presence of other anomalies. Totally, two-thirds of 
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infants have associated central nervous system 
abnormalities (8), such as NCM which is also 
found in our study. Parisi MA showed that 
cutaneous congenital melanocytic nevi were 
usually recognized at birth. The confirmation of 
the diagnosis of NCM was made by histological 
findings, such as endoscopy or biopsy (26) which 
was done for our patient. The paramagnetic 
properties of melanin and the sensitivity of MRI 
led to the diagnosis of NCM as well as DWM.  

In the same line, in a case report of 
Neurocutaneous Melanosis conducted by 
Bittencourt FV, it was revealed that the most 
common neurological symptoms and signs were 
related to hydrocephalus, such as seizures, cranial 
nerve dysfunction, and signs of the spinal cord and 
root involvement (27). These results are in line 
with the findings observed in our case. 
Hydrocephalus also results from the association of 
DWM and NCM; however, the signs and symptoms 
of hydrocephalus may appear later in life (28). 
Nonetheless, it was diagnosed prenatally in our 
case. Furthermore, in a study performed by 
Steiner, the poor prognosis was observed for the 
association of NCM and DWM. The patients 
usually die before the age of 4 with the 
malignancy transformation and neurological 
complications which are reported to occur in 
51.5% of the patients (13). 

The characteristics of neuroimaging studies, 
such as CT or MRI for our case of neurocutaneous 
melanosis with Dandy-Walker malformation are 
not different from those in previous cases. The 
interesting feature of our case includeD no 
leptomeningeal infiltration of the melanosis or 
melanoma. Moreover, in a literature review, 
Mena-Cedillos CA reported that despite the 
surgical treatment, chemotherapy, and cortisol 
therapy, more than half of all patients will die 
within 3 years after the manifestation of the 
neurological symptoms (29), and we should 
follow our patient till that time. 

 

Conclusion 
This rare condition which was seen in our 

patient should be followed up in the first years of 
life. In addition, it is necessary to take good care  
of them before discovering new treatment 
modalities for this disorder. 
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