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Abstract Neurocutaneous disorders are a heterogeneous group of genetic disorders that include Sturge-Weber
syndrome (SWS), which is characterized by congenital capillary-venous malformation manifesting as port-wine
stain, leptomeningeal angiomatosis and ocular angiomas. Diagnosis is made when at least two of these three areas
are involved. Abnormal vessels lead to stasis and congestion resulting in decreased regional perfusion and eventually
cause hypoxic brain injury with neuronal loss and gliosis. Seizures are common neurological manifestation in SWS
patients and many patients have intractable seizures, eventually leading to motor deficits or developmental and
cognitive delays. Here we report a case of a 16-year-old boy who presented with typical port-wine stain and seizure
disorder since childhood. Neuroimaging revealed evidence of cerebral vascular malformation ipsilateral to the
cutaneous lesion. Seizure was controlled with antiepileptic drugs. Early diagnosis and prompt treatment may reduce
the incidence of neurologic sequelae. Proper counselling is necessary to improve compliance.
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calcifications observed in advanced cases of SWS [8].

1. Introduction
Sturge-Weber syndrome (SWS) is characterized by
port-wine stain, leptomeningeal angiomatosis and ocular
angiomas [1,2]. Port-wine stain is nothing but a congenital
capillary-venous malformation manifesting as pink or
purple birthmark on one side of head, face or neck. To
diagnose SWS, at least two of these three criteria are
needed [3]. The frequency of this rare syndrome worldwide
is 1 in 50000 and a somatic activating mutation of the
guanine nucleotide-binding protein alpha (GNAQ) is
observed to be attributable to this condition [2,4]. One of
the commonest features of the condition is Epilepsy that
occurs in 72% and 90% of cases of SWS with unilateral
and bilateral cerebral involvement respectively [5,6].
SWS is included in a heterogeneous group of genetic
disorders called neurocutaneous disorders. As the name
implies, these disorders are characterized by involvement
of the cutaneous as well as nervous systems. Examples of
such condition are Tuberous sclerosis complex (TSC),
neurofibromatosis type I (NF1), and Sturge–Weber
syndrome (SWS). The common mechanism of these
disorders is developmental dysfunctions caused by genetic
mutations in cell growth regulating pathways of brain,
skin and other organs [7]. Although first described by
Schirmer in 1860, description of SWS was provided by
Sturge 19 years later. Weber, Dimitri and Wissing added
to our knowledge by describing the typical gyriform

2. Case Presentation

Figure 1. Port-wine stain distributed along left ophthalmic division of
trigeminal nerve

A 16-year-old boy presented to our department with
history of recurrent focal motor seizure involving right
side of the body with secondary generalization. Seizure
started at the age of 4 years. He was treated with several
anti-epileptic drugs including carbamazepine and levetiracetam,
but compliance was poor and seizure remained uncontrolled,
occurring in clusters with long seizure free period in
between. Parents of the boy noticed reddish facial
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discoloration at birth involving left upper part of face
since birth. He is the first issue of consanguineous
marriage, delivered normally at full term. Perinatal history
was unremarkable and developmental milestones were age
appropriate, but his school performance was poor.
During admission to hospital the boy was drowsy, right
hemiparetic along with typical port-wine stain distributed
along left ophthalmic division of trigeminal nerve
(Figure 1). The hematological and biochemical profile
including cerebrospinal fluid study was normal. Computed
tomography of head revealed calvarial thickening with
mild atrophy of left cerebral hemisphere (Figure 2). Magnetic
resonance imaging (MRI) with contrast revealed left
cerebral parenchymal shrinkage with intense enhancement

of basal cisterns and cortical-subcortical branching of
vascular channels in left side suggesting vascular
malformation in the form of leptomeningeal angiomatosis
(Figure 3). Interictal electroencephalogram (EEG) was
normal. Ophthalmological evaluation was done but there
was no evidence of ocular involvement (Figure 4).
After admission he was treated with intravenous
phenytoin and levetiracetam. Progress was satisfactory,
seizure was controlled and his residual neurological deficit
resolved within twenty four hours. The boy was
discharged on oral levetiracetam with counselling to
parents regarding the nature of the disease and importance
of drug compliance. Now he is doing well and is under
regular follow-up.

Figure-2. Computed tomography of head revealed left calvarial thickening with mild atrophy of left cerebral hemisphere

Figure 3. MRI of brain with contrast (axial T2 weighted image) revealed evidence of left cerebral hemiatrophy with leptomeningeal angiomatosis
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Figure 4. Colour fundal photography of the patient showing normal findings

3. Discussions
Leptomeningeal angiomas of SWS tend to involve the
occipital and posterior parietal region. They usually occur
on the same side of facial nevus but the degree of
involvement is variable [9]. Most common neurological
symptoms are focal motor seizures which may be intractable
and may lead to motor deficits or developmental and
cognitive delay in children [10]. Three out of four patients
develop epilepsy and may develop status epilepticus with
prolonged weakness on one side of the body [1,11].
Clusters of seizures, separated by many months or years of
seizure free period, are also common [12]. Nevertheless,
prior to diagnosing a seizure patient with port-wine stain
as SWS, other causes of seizure always need exclusion
[13,14,15]. Abnormal blood vessel in SWS is thought to
be important in development of epilepsy in SWS.
Anomalous vessels bring about stasis and congestion,
which reduces regional perfusion and ultimately causes
hypoxic insult to the brain with neuronal damage and
gliosis [16]. Brain calcifications develop faster in children
with early onset epilepsy and may designate a risk for
worse neurocognitive consequence [17].
Cutaneous vascular aberration commonly occurs due to
a surplus of capillaries in forehead and eyelid following
the distribution of 1st or 1st and 2nd divisions of the
trigeminal nerve [1]. Depending on skin complexion it can
differ from light pink to deep purple. SWS should be
assumed in any newborn with a port-wine stain along the
ophthalmic division of trigeminal nerve. A port-wine stain
of any size in typical area has around 10-20% risk of SWS
brain involvement. The risk rises with the size, magnitude
and bilaterality of the birthmark [10,18]. Ophthalmological
scrutiny is essential to detect and treat ocular involvement
like choroidal angioma. Half of the affected persons may
suffer with glaucoma [1].
Our patient had first seizure at age of four year. He had
history of poor school performance and right hemiparesis
at presentation. Computed tomography of head typically
shows calvarial thickening but gyriform calcifications was

not observed which may require further period to develop.
He had left cerebral atrophy demonstrated on MRI.
Despite being treated with anti-epileptic drugs by several
physicians, the compliance was not good and seizure was
not controlled. Proper counselling and regular follow up
was ensured to improve the compliance and control
of seizure. Treatment targets primarily on seizure
control. Surgical resection is indicated only rarely
in refractory cases. Seizure control is critical for
psychological and cognitive wellbeing, long term
neurological consequence and quality of life [4,19].
Low-dose aspirin has been used empirically in SWS as
venous stasis and microvascular thrombosis possibly
contribute to neurologic decline [20].

4. Conclusion
Patients with port-wine lesions over the face, especially
along the first division of trigeminal nerve, should be
evaluated for SWS. Early diagnosis and prompt treatment
may reduce the incidence of neurologic sequelae. Proper
counselling is necessary to improve compliance.
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