
Encephalocraniocutaneous lipomatosis (ECCL) is a rare
congenital neurocutaneous disorder, characterized by cranial
lipomas, lipodermoids of the eye and brain abnormalities.1,2

These lesions appear to be non-progressive. Approximately 
30 cases have been described to date, with the neurocutaneous
findings being ipsilateral in most.3 Seizures and mental retard-
ation are frequently present.

We report clinical and radiological findings in a 3-year-old
boy affected by ECCL who showed a marked improvement in
development after control of seizures.

CASE REPORT

At the age of 12 months the patient was referred following the
development of infantile spasms. He was born at term after 
an uneventful pregnancy and had a healthy older sister. Birth-
weight was 3.68 kg, length 51 cm and head circumference
(OFC) 35 cm. At delivery, a large rubbery subcutaneous mass
was noted within the right fronto-temporal scalp, with hairless,
yellow-pink overlying skin (Fig. 1). Histology of the scalp
lesion showed lipomatosis. An epibulbar dermoid affecting the
upper outer quadrant of the right eye was also present (Fig. 2).

His development was normal until the onset of infantile
spasms at the age of 9 months. The seizures occurred 10–12
times per day, and were associated with a cessation of neuro-
developmental progress, but there was no regression. A right
gaze preference was also noted. An electroencephalogram,
performed during sleep, showed multifocal polyspike and slow-
wave discharges with abnormal background, resembling mod-
ified hypsarrhythmia. Vigabatrin was commenced at 80 mg/kg

per day, increasing to 100 mg/kg per day, clonazepam was
added at a dose of 0.1 mg twice daily. Seizure management
was difficult, with daytime seizure control eventually achieved
at the age of 2 years, using a combination of vigabatrin, lamot-
rigine and sodium valproate. Developmental progress im-
proved with the control of seizures. At the age of 3 years he
was able to run and jump, speak in simple sentences, and name
a number of colours and objects. Overall development was
consistent with a 24-month level.

A magnetic resonance image scan was performed at 1 year
of age which showed some unusual findings. There was
thickened cortex in the right occipital region with associated
hemiatrophy of the right hemisphere (Fig. 3). An abnormally
decreased signal in the right occipital and temporal lobes on
proton density images suggested a more widespread abnor-
mality. A computed tomography scan at 1 year of age showed
calcification and increased vascularity in the right occipital
region. These findings, in association with the lipomatous scalp
lesion and ocular dermoid, are consistent with the diagnosis 
of ECCL.

DISCUSSION

The three major components of ECCL, cranial lipomas, lipo-
dermoids of the eye and ipsilateral brain abnormalities, were
seen in this patient.

The cranial lipoma is the most conspicuous sign. Designated
naevus psiloparus, the lesion is an irregularly shaped but
sharply demarcated hairless patch of the scalp with a smooth
surface, often covered by telangiectasia.4 The lesion is skin-
coloured or slightly yellowish, and is characterized histo-
logically by virtual absence of hair follicles and by cords of
adipose tissue penetrating into the dermis.

The central nervous system changes in ECCL are confined
to the same side as the skin lesion and comprise variable
degrees of cortical dysgenesis. Intracranial cysts and ipsilateral
cerebral atrophy with widening of the ipsilateral ventricle are
the most frequent findings.3 Other abnormalities include
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cortical thickening, leptomeningeal angiomatosis, cortical
calcifications, areas of cortical dysplasia and intracranial
lipomas.5 Clinically, hemiparesis, macrocephaly and epilepsy
are frequent associations. Seizures frequently begin in infancy
and may be refractory to treatment. A variety of seizure types
have been reported including infantile spasms,2 absences,5 and
focal seizures.1

Conjunctival tumours are the typical ophthalmological ab-
normality in ECCL. These are lipodermoids with cartilage, fat
and connective tissue elements present histologically.6 The
tumour is usually located in the epibulbar region and may
result in amblyopia. Other eye abnormalities include strabis-
mus, ptosis, and retinal and iris colobomata.3

The main differential diagnoses of ECCL are epidermal
naevus syndrome and Proteus syndrome. These conditions
should be distinguishable on clinical grounds (Table 1). Epi-
bulbar lipodermoids are seen more commonly in Goldenhar
syndrome (also known as oculo-auriculo–vertebral spectrum
and facio-auriculo–vertebral syndrome) but in this condition
they are associated with a different spectrum of abnormalities
including preauricular appendages, hemifacial microsomia 
and vertebral abnormalities. The triad of ocular, cerebral and
cutaneous manifestations is also observed in the oculocerebro-
cutaneous syndrome, another rare neurocutaneous syndrome,
but the nature of the lesions (orbital cysts, focal dermal
hypoplasia, and agenesis of the corpus callosum) is different 
to that seen in ECCL.7
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Fig. 1 The patient at 2 years of age, demonstrating right-sided scalp
lesion.

Fig. 2 The right eye showing epibulbar dermoid.

Fig. 3 Coronal magnetic resonance imaging scan of the brain demon-
strating right-sided hemiatrophy.



The molecular basis of ECCL remains unknown, but it is
thought to result from a post-zygotic gene mutation resulting in
mosaicism for a mutation that would be lethal in the non-
mosaic form. This hypothesis was proposed by Happle8 to
explain several sporadic syndromes characterized by a mosaic
distribution of skin defects and highly variable presentation,
and is now thought to explain a variety of disorders including
Proteus syndrome, Klippel–Trenaunay syndrome, McCune–
Albright syndrome and Sturge–Weber syndrome.9 The post-
zygotic gene mutation theory is consistent with the observation
that all reported cases are single, and suggests a negligible
recurrence risk.

The nature of the presumed mosaic gene mutation that
results in ECCL is unknown, but the effect is likely to be an
alteration in the growth and differentiation of mesodermal
tissue. The neural tube develops from the ectodermal layer
during the third embryonic week. In the fourth and fifth weeks
the cells of the mesoderm migrate to cover the brain and spinal
cord with a mesenchymal sheath, which goes on to form the
connective tissue, blood vessels, bone and adipose tissue of 
the leptomeninges and skull. These are the major tissues affected
in ECCL. The abnormalities of the underlying ectoderm-
derived brain may be secondary to the effects of the neigh-
bouring abnormal mesodermal tissue, arising through altered
circulation or other local effects. An association between neuro-
fibromatosis type 1 (NF1) and ECCL was suggested by the
finding of a mutation in the NF1 gene in a child with features
of both neurofibromatosis and ECCL,10 but this finding has not
been replicated by other authors and its significance remains
uncertain.

ECCL is associated with psychomotor retardation in the
majority of cases, with normal development present in only a
small minority. A review of 17 reported cases of ECCL found
moderate to severe intellectual disability in six cases (35%).3

Intellectual disability was borderline or mild in eight cases

(47%) and absent in three cases (18%). Intellectual disability is
probably caused by a combination of both structural brain
abnormalities and intractable seizures. We postulate that
improved control of seizures, made possible with the avail-
ability of new anticonvulsant medications, may result in
improved developmental outcome in some cases of ECCL, as
was suggested in the present case.
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Table 1 Comparison of common features of encephalocraniocutaneous lipomatosis, Proteus syndrome and epidermal naevus syndrome

Encephalocraniocutaneous Epidermal
lipomatosis Proteus syndrome naevus syndrome

Skin features Naevus psiloparus Connective tissue naevus Epidermal naevus
Epidermal naevus

Eye features Conjunctival lipodermoid Conjunctival dermoid Conjunctival dermoid
Coloboma Eye enlargement Coloboma

Coloboma

Central nervous system Cortical dysgenesis Hemimegalencephaly (rare) Hydrocephalus
features Cerebral atrophy Cortical dysgenesis

Leptomeningeal lipomatosis Hemimegalencephaly
Cortical calcification

Distribution of lesions Unilateral and limited to head Bilateral, not limited to head Bilateral, not limited to head

Progression of lesions Non-progressive Progressive Non-progressive


