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Abstract

Introduction: Sturge-Weber syndrome (SWS) is a rare, nonhereditary genetic disorder. SWS belongs to a diverse
group of neurocutaneous disorders. A somatic mutation in the early development of cells in SWS patients causes the
formation of a congenital capillary vascular malformation. SWS is characterized by nevus flammeus on the face (also
called Port-Wine Birthmark), brain (leptomeningeal angioma), and eyes (glaucoma).

Methods and Materials: We present three patients diagnosed with Sturge-Weber syndrome who attended a teaching
hospital between 2013 to 2016. The clinical, neuroradiological features and treatment of SW'S patients were reviewed
retrospectively from medical records.

Results: Two males and one female with SW'S were reviewed. The facial nevus flammeus was unilateral in one patient
and bilateral in two patients. The extensive nevus flammeus including the face, trunk, and upper limb was found in
one patient. Epilepsy, neurodevelopmental delay, and intellectual disability were the most common presentation in
the series. Episodic hemiparesis was manifested in one patient. Levetiracetam and oxcarbazepine, either single or
combined, were used in every SWS patient (n=3). Six months seizure-free was obtained in a patient with SWS with
combined anticonvulsant therapy.

Conclusion: Drug-refractory and early-age epilepsy is associated with lower intelligence level that consequently
affects poor social skill and quality of life in the patients with SWS. Sudden or gradual loss of vision is also a threat
for SWS patients. Diagnosis at birth or during early age, multidisciplinary intervention, and follow-up is a must to
improve absolute outcomes in the patients with SWS.
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differentiation defect during the development of primary
neuroectoderm and sometimes mesoderm.' The etiology
of NCS is gene changes. The three most common

Introduction

P Ieurocutaneous disorder (NCS) is a diverse
group of congenital disorders involving the skin,
nervous system, and other organs. NCS is considered a
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neurocutaneous syndromes are tuberous sclerosis,
neurofibromatosis, and Sturge-Weber syndrome (SWS).

There is a developmental defect of the vascular
system in an embryonic stage in patients with SWS. In this
anomaly, a plexus of the vascular system fails to regress
at the cephalic part of the neural tube that forms facial
skin. These persistent vascular tissues create abnormal
development as well as the growth of vascular structures.'
These abnormal blood vessels are characteristically
capillary vascular malformations which are also found in
different organs in the patients with SWS.?

Stasis of blood flow in the malformed vessels causes
ischemia that results in cortical necrosis, atrophy, and
subsequent deposition of calcification under the angioma.?

There is no published literature available, mentioning
a consensus diagnostic criteria for SWS laid by a
scientific body. Bachur CD et al.> mentioned that SWS
is diagnosed if two out of three diagnostic criteria are
present: nevus flammeus (port-wine birthmark) on the
face, leptomeningeal angiomatosis and glaucoma.
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The diagnosis should be suspected either at the time of
birth or as early as possible. Port-wine birthmarks (PWB)
are present at the time of birth. Bilateral PWB predicts a
higher probability for epilepsy.* In presence of PWB or
suspicion of SWS, developmental venous anomaly (DVA)
in the brain must be looked for by neuroimaging as the
presence of DVA indicates an increased probability for
epilepsy.* DVA is manifested with epilepsy in 73% and
without epilepsy in 23%.* Bilateral nevus flammeus and
DVA have a 100% possibility of epilepsy.*

We review the clinical-neuroradiological features
and management of three patients with SWS and discuss
relevant literature on SWS.

Methods and Materials

This is a case series of three Sturge-Weber Syndrome
patients. SWS was diagnosed by the presence of two
diagnostic criteria of three. These SWS patients have
attended a teaching hospital in Eastern India from 2013
to 2016. The clinical, neuroradiological features and
treatment of the three SWS patients were reviewed

retrospectively from medical records. This study was
exempted from ethical committee approval as it was a
retrospective observational case study.

Results

The clinical details of the patients with SWS are
presented in Table 1.

In the present series, all three patients were serially
examined for glaucoma in the ophthalmology department;
however, none was diagnosed with glaucoma.

In cases 2 and 3, phenobarbitone was the initial
antiepileptic (5 mg/kg/day) which was started before the
age of one year. Then, levetiracetam was added as the
seizure was uncontrolled. Levetiracetam was the initial
agent (10mg/ kg/day) for case 1.

At the time of study, the anticonvulsant regimen of
the eight-years old male (case 2) was oxcarbazepine,
levetiracetam and valproate. The other two (cases 1 and 3)
were receiving oxcarbazepine and levetiracetam. All were
receiving low-dose aspirin during the study.

Figure la: Facial port-wine stain on right side trigeminal nerve V1 and V2 distribution.

1b: CT Brain displays gyriform calcification on the area of right fronto-temporal and occipital region.
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Figure 2a: Port-wine stain on both sides of face, right upper chest and right upper limb. 2b, 2c¢: CT shows a dense
gyriform calcification on entire right hemisphere and cortical atrophy.

Figure 3a: Port-wine birthmark found on both sides of face. 3b: CT scan shows a gyriform calcification on the
occipitotemporal region.

Gender Skin lesions Neurological manifestations Neuro-radiological finding
Gyriform calcification subcortical white
matter noted in right frontal temporal
and occipital region with evidence

of prominent subcortical medullary

and subependymal veins and cortical
atrophy in the same region (Figure 1b)

nevus flammeus  Epilepsy (seizure started
(port-wine l4months of age, Status

1  6year Female  birthmark) in epilepticus
unilateral (Right) Neurodevelopmental delay
Face (Figure la) Mental retardation

Epilepsy (Seizure started

at age of eight months

status epilepticus, cluster
convulsion), Mental
retardation/ intellectual
disability gingival hyperplasia.
Epilepsy (Seizure started at
age of five months, status
epilepticus, cluster convulsion) Gyriform calcification right hemisphere
mental retardation/ intellectual and atrophy (Figure 3b)

disability transient episodic

hemiparesis

nevus flammeus
bilateral face,

2  8year Male Right upper chest,
right upper limb
(Figure 2a)

Gyriform calcification at right fronto-
parieto-occipital region and right
hemisphere atrophy (Figure 2 b,c)

nevus flammeus
3 4year Male on bilateral Face
(Figure 3a)

Table 1: Description of clinical findings and neuroimaging
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Discussion

Sturge-Weber syndrome (SWS) is a rare® and only
non-hereditary neurocutaneous syndrome.! SWS is caused
by the mosaic pattern of a somatic mutation at the GNAQ
gene (sited on chromosome 9q21). This somatic mutation
occurs in the early phase of development of a cell after
conception, so the mutant gene is non-inherited.

The exact incidence of SWS has not been studied in
the literature.® The frequency of SWS is estimated to be 1
in 2000 to 1 in 50,000.% In a recent population-based study,
Rihani et al showed that the incidence rate of patients with
SWS was 0.19/100,000/year with a female predominance
(69%) [male (31%)].° In the present series, two males and
one female with SWS were studied. The family history of
SWS or any genetic disease in the family was not reported
in our series.

Port-wine birthmark (PWB) presents as a flat,
blanchable, pink to red color patch on the skin, anywhere
in the body.? PWB is a congenital capillary malformation
in the skin.? A PWB is the most specific marker of SWS
since birth, and persists for lifelong in SWS.> PWB
appears typically unilaterally, on the right side of the face
in 87% to 90% of patients with SWS and 30% bilateral
presentation.” This may be extensive involving bilateral
face® and may extend to the trunk and limbs. In the present
series, one patient (case 1) had unilateral right-side face
involvement. Two (cases 2 and 3) had bilateral facial
lesions. Also, one patient (case 2) had an extended lesion
affecting the trunk and right upper limb.

It has been seen that bilateral or extensive nevus
flammeus has no relation with seizure disorder.® In our
series, both Unilateral and bilateral cases had seizure
disorder. Furthermore, the seizure-free period is lower
(less than three months) in the patients with both side
lesions (cases 2 and 3) compared to unilateral facial
nevus flammeus (case 1). The bilateral facial involvement
predicts a higher possibility of seizure disorder.’

Parents complained that the color of the nevus
flammeus became deeper (deep red to purple) during
seizures. Also, similar findings were reported by other
authors.?

Primary central nervous system presentations of
SWS are epilepsy, hemiparesis, cognitive impairments
and visual field defects. Epilepsy is the most common
neurological presentation in SWS. Convulsions have been
present in 75% to 90% 3 of patients with SWS. Seizures
have been reported in 73% of patients with unilateral
leptomeningeal involvement and 93% of patients with
bilateral affection.’ Status epilepticus is the most frequent
cause of multiple times hospital admission.

In the series, the patients with SWS (cases 1, 2 and
3) had generalized tonic-clonic seizures. In two (cases 1
and 2) seizures had started before one year of age with the

first presentation being a focal seizure. Two patients (cases
2 and 3) had experienced cluster convulsion which is a
repeated short duration convulsion in a day. Earlier studies
had made similar observations.>>!° Focal seizure have
been reported in 45% of SWS patients in the initial phase®
and generalized tonic-clonic being the most common type
of convulsions.>!

The first convulsion has been recorded before age
of one year in 75% of patients with SWS." The range of
onset is from birth to six years (mean eight months)."? In
some cases, convulsion may not present until adulthood
(third decade).!! Furthermore, the cluster seizures have
been seen in 45% of the patients with SWS.!2

Electroencephalogram (EEG) changes over time.
EEG changes were non-specific in the present series.

The brain affection in the patients with SWS is
diagnosed by enhancing leptomeningeal angioma after
one year.'* The contrast-T1 MRI may not able to detect the
leptomeningeal angioma in the first year.* However, the
CT scan delineates the cortical calcification in SWS early,
so CT is considered as the better diagnostic procedure in
the first year of age when compared to MRI.*

Contrast-enhanced MRI is the standard diagnostic
choice for visualizing leptomeningeal angioma after the
age of one year.* However, MRI may fail to detect cortical
dysplasia which is sometimes associated with a patient
with SWS.# In the present series, CT/ MRI documented
leptomeningeal angioma in all the three cases. In addition,
two patients had cortical atrophy and cortical-subcortical
calcification.

Oxcarbazepine/carbamazepine and levetiracetam are
the most commonly employed anticonvulsant in SWS
patients.'* Oxcarbazepine /carbamazepine or levetiracetam
is commonly used as a first-line either as monotherapy
or in combination." It is observed that oxcarbazepine/
carbamazepine is better anticonvulsant than levetiracetam
in terms of seizure-control in the SWS cohort.'*

Oxcarbazepine, levetiracetam and phenobarbital
are the most common anticonvulsant used for treatment
in infants.”® In addition, levetiracetam and valproate are
commonly used anticonvulsant to treat patients with both
focal and generalized convulsions .!* and oxcarbazepine
/ carbamazepine for focal seizures alone. Also,
Phenobarbitone controls seizure in a few cases of SWS.!
Polypharmacy (two or more than two) has been more
commonly advocated to manage uncontrolled seizures.'
In the present series, all three patients were taking two or
three anticonvulsants at the time of the study.

Aggressive antiepileptic therapy is advisable to
prevent stroke and cortical damage' which may cause
further intellectual disability. Drug-resistant epilepsy may
require surgical lobectomy to control seizure.'? However
intellectual deficits and hemiparesis do not improve
satisfactorily after surgery.'?
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After a decade of review on the patients with SWS,
Lance EI et al'® documented that low-dose aspirin (3—5
mg/kg/day) has significantly improved the spectrum
of neurodevelopmental outcome in patients with SWS.
Aspirin reduces the severity and frequency of convulsions,
transient hemiparesis, and the higher score of cognitive
function, etc. without any significant side effects.'® Aspirin
is a safe drug even in below one month of birth.'s

Ocular involvement has been reported in 30% of
patients with SWS.> Abnormal vascular malformations
have been seen in various sites in the eye and ipsilateral
to a facial PWB.®

Glaucoma is the most frequent ocular manifestation
reported in the literature (30%?° to 74.5 %) and develops
from birth to adulthood (40%).>

A diffuse choroidal hemangioma is seen as 33%
SWS and causes vision loss.? The other common ocular
conditions are dilated episcleral vessels, buphthalmos,
megalocornea and retinal detachment.®

Intellectual disability (50%), and hemiparesis (30%)
commonly occur as neurological complications of SWS.>
In the present series, all SWS (n=3) have been suffering
from mental retardation. Patients have gross delayed
development in four domains and intellectual ability was
poor compared to peers. Wechsler Intelligence Scale for
Children (WISC) could not be done. Bilateral involvement,
early onset of a seizure and refractory epilepsy are the
poor prognostic factors for intellectual disability and
severe loss of motor function.'?

In the present series, one patient had multiple
episodes of transient hemiparesis which recovered every
time spontaneously within three days. The recovery time-
frame of transient episodes to revert back to previous
condition is 1 minute to 4392 hours (median 24 hours)'®
and associated factors are seizure or following a hit on
the head.’® 46% with SWS suffered from permanent
hemiparesis.'¢

Conclusion

SWS is a rare, non-hereditary disorder with multi-
system involvement of developmentally malformed
capillaries. Bilaterally extensive port-wine birthmarks
predict severe early-onset epilepsy. Epilepsy is the most
common neurological presentation; frequently before
one year. CT (below one year of age) or MRI (above one
year of age) is the recommended neuroimaging study to
diagnose leptomeningeal angioma. Oxcarbazepine and
levetiracetam, either alone or in combination, are the
most frequently used anticonvulsants. Low-dose aspirin
reduces the frequency and severity of epilepsy as well
as hemiparesis. The serial ocular examination from birth
is important for early diagnosis of eye involvement to
prevent vision loss.

Sturge-Weber Syndrome

Early diagnosis, multidisciplinary intervention, and
continuous follow-up must be advocated.
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