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ABSTRACT
Background: To review the clinical manifestations and neuroimaging features of patients with Sturge-Weber syndrome
(SWS) treated at a tertiary care centre over a 3 year period. Methods: A retrospective study of six patients with SWS (4
males and 2 females) was conducted. Data was collected by reviewing the clinical histories of patients diagnosed with
SWS over the last 3 years. Results: All patients had port-wine stain (PWS) involving the eyelid. Glaucoma was the main
ocular disease being diagnosed in 2 eyes of three patients (66.66%). Five patients (83.33%) had neurological impairment
including seizure, hemiparesis, headache, and delayed development. However, the most common neurological
manifestation was epilepsy (83.33%), which could be controlled with antiepileptic drugs. In neurological imaging intracranial
abnormalities were demonstrated which included cerebral atrophy (75.0%), cerebral calcification (50.0%), leptomeningeal
angioma (25.0%), and enlarged choroidal plexus (25.0%). The ocular complications and intracranial abnormalities were
usually ipsilateral to the PWS.. Conclusion: Port-wine stains, glaucoma, and seizure were the most common clinical
presentations of Sturge-Weber syndrome detected in this study. Complete ophthalmic and neurological evaluation should
be performed at the time of diagnosis.
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INTRODUCTION
Sturge Weber syndrome (SWS) is a congenital
vascular disease characterized by a facial capillary
malformation that is port-wine stain (PWS)
associated with venous and capillary malformations
in the brain and eyes. Association at other locations,
such as the buccal cavity or the respiratory tract, can
also be observed.[1] This congenital disease is mainly
sporadic rather than hereditary, although some
familial cases have been described.[2] Its incidence is
between 1/50 000 and 1/230 000 live births.[3]
The classical cutaneous feature of SWS is facial
nevus flammeus, flat to moderately thick zone of
dilated telangiectatic cutaneous capillaries lined by a
single layer of endothelial cells in dermis.[4] The
lesion is frequenly unilateral and commonly
involves regions of face innervated by first branch of
trigeminal nerve & it may involve lips, gingival,
buccal mucosa, palate, and floor of the mouth. The
characteristic CNS presentation of SWS is ipsilateral
leptomeningeal haemangioma which causes atrophy
of cortical parenchyma, seizures and mental
retardation.[5]
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Glaucoma is most common ocular manifestation
with an incidence of 30%-71% in patients in Sturge
Weber syndrome,[6] and It is also associated with
vascular malformations of conjunctiva, episclera,
choroid and retina. However, the clinical
manifestations of SWS are varied widely, with
absent or varying neurological and/or ocular features
in some cases.[7]

MATERIALS AND METHODS
We conducted a retrospective study by reviewing the
data of patients diagnosed with SWS between 2015
and 2018 in the ophthalmology department at a
tertiary hospital. Data were collected by reviewing
the clinical histories of patients diagnosed with SWS
over the last 3 years

•
•
•
•

Data obtained from each patient’s clinical history
were as follows:Epidemiological variables: sex and age at
presentation.
Variables related to skin lesions: presence or absence
of facial angioma, side affected by the lesion.
Variables related to ophthalmological symptoms:
presence or absence of eye involvement, type of eye
disorder, and treatment used.
Variables related to intracranial lesions: presence of
leptomeningeal angiomatosis, extension and location
of the lesion, affected side
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•

•

Variables related to neurological symptoms:
presence or absence of epilepsy, presence or absence
of hemiparesis, associated mental retardation,
recurrent headache attacks
Variables related to tests and the results obtained:
neuroimaging studies (computed tomography and/or
brain magnetic resonance imaging).

RESULTS
We included 6 patients (66.6% males and 33.3%
females) diagnosed with SWS at our hospital
between 2015 and 2018.
Age at diagnosis of SWS ranged from six months to
50 years, with a mean age of 13 years.
All patients had Port Wine Stain on their face with
neurological and/or ocular complications.
Five patients (83.33%) had neurological impairment
and three patients (50%) had ocular problem.
All patients had unilateral PWS affecting the first
and second sensory branch of trigeminal nerve. Of
the patients with facial angioma, 5 displayed right
facial angioma (83.33%), 1 on the left side
(16.66%).
The ocular complications were ipsilateral to the
PWS.
Glaucoma was the main ocular disease observed in
two eyes of three patients (66.6%) who presented
with ocular problems. Both cases were initially
treated with antiglaucoma topical medications, one
patient later on needed trabeculectomy for further
intraocular pressure control.
Dilated episcleral vessels were demonstrated in two
patients (66.6%).
Five patients (83.33%) had neurological impairment.
However, the most common neurological
manifestation detected was epilepsy (83.33%). Four
of five patients (80.00%) had their first seizure
during their infancy.
The other neurological findings included
hemiparesis (33.33%), delayed development
(33.33%), mental retardation (33.33%), headache
(25%).
All patients who suffered from seizures could be
treated with antiepileptic medications.
Neurological imaging was performed in the all cases
(6 patients). Intracranial abnormalities were
demonstrated including cerebral atrophy (75.0%),
cerebral calcification (50.00%), leptomeningial
angioma (25.0%), and enlarged choroidal plexus
(25.0%). All of detected leptomeningial angioma
involved the occipital lobes and posterior parietal
lobe. The intracranial abnormality was also usually
ipsilateral to the PWS.

DISCUSSION
SWS was first mentioned in 1860 by Schirmer, a
German ophthalmologist, but it was not fully
described until 1879 by Sturge. Forty-three years
later, in 1922, Weber completed the list of signs by
describing the radiological findings.[8]

The manifestations of this syndrome are multiple;
one of its salient features is the port-wine stain or
facial angiomatosis, which is the most frequent
vascular malformation. It manifests in 0.3% of
newborns.
Facial angiomatosis is typically located on the eyelid
and the forehead, especially in the distribution of the
first and second branch of the trigeminal nerve.
Among patients who present with facial PWS, only
8 to 20% develop neurological symptoms
however,[9] in our study 66.66% patients presented
with neurological impairment.
The risk of associated neurological and/or ocular
disorder in a patient with partial or full V1 (forehead
and/or eyelid) involvement was 18 to 65% in
previous studies, glaucoma and epilepsy being the
most common manifestations.[10]
All of our patients had PWS in V1 area, accompany
with neurological problem and/or ocular
manifestation. However, seizure and glaucoma were
the most Common neurological and ocular disorder
detected in this retrospective study In our study
83.33% patients presented with neurological
impairment and 50% patients manifested glaucoma.
Ocular involvements in SWS arise primarily from
vascular abnormalities of the conjunctiva, episclera,
retina, and choroid. Ocular manifestations of SWS
were episcleral/conjunctival hemangioma, iris
heterochromia, glaucoma, choroidal hemangioma,
optic disc coloboma, and cataract.[11] The ocular
complication is usually ipsilateral to the PWS.
Glaucoma is the most common manifestation, an
incidence of 60 to 74.5% has been previously
reported in studies and this occurred in 66.66% of
our patients who presented with ocular
problems.[12,13]
The onset of glaucoma is bimodal. From a literature
review, about 60% of patients develop glaucoma in
infancy when the eye is susceptible to increased
intraocular pressure and 40% in childhood or
later.[14] Out of the 2 patients who manifested
glaucoma one developed at the age of 8 yrs while
another patient presented at 50 years.
Glaucoma is the most common cause of visual loss
in patients with Sturge-Weber syndrome.[15] Various
mechanisms have been proposed in the past with
trabeculo-dysgenesis being responsible in the early
onset glaucoma and increased episcleral venous
pressure contributing to the raised intraocular
pressure later on.[16]
The onset of glaucoma at birth or during infancy is a
common feature.[15] This was also evident in our
study with 50.0% of case belonging to the pediatric
age group. Most of the glaucoma in SWS presents
unilaterally, though bilateral glaucoma has also been
reported In our series,[16] 100% patients manifested
unilateral glaucoma.
In cases of glaucoma, control of progression of
glaucoma was difficult. Medical treatment, however,
should be considered as the initial treatment of
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choice Prostaglandin analogues should be used with
caution because it can induce uveal effusion.[18-20]
Different surgical procedures have been performed
in uncontrolled cases including cyclodestructive
procedure, goniotomy, and trabeculectomy. Molteno
or Ahmed implants may be necessary if these fail or
even as the first intervention.[21]
Although the maximum dose of topical
antiglaucoma drug was used for our 2 patients,
trabeculectomy was needed in one eye for further
intraocular pressure control at a later stage.
Patients with SWS suffer from variety of neurologic
abnormalities, including epilepsy, hemiparesis,
mental retardation, attention-deficit hyperactivity
disorder, migraine, headache, and stroke-like
episodes.
Epilepsy is the most important of the neurological
alterations potentially associated with this syndrome.
Seizures are frequently the first symptom of SWS.
Twenty three to 89% of children with SWS have
seizures.[22] While seizures may occur at any age,
onset usually occurs in early childhood. In our study
83.33% patients presented with seizures as
neurological manifestation.
The age of presentation of convulsion and their
evolution is variable. In a retrospective case series,
the onset of seizure ranged from birth to 23 years,
and 12% of patients did not develop seizure until the
third decade of life.[23] In our study also one patient
did not present with convulsions till the age of 50
years.
Children whose seizures begin before the age of two
years or intractable seizure with antiepileptic drug
may eventually lead to motor deficits and mental
retardation.[24] Mental retardation was seen in
33.33% of our patients.
Fortunately, Most of our patient who presented with
seizure could be controlled with anti-epileptic drug.
Headaches affect 30 to 60% of patient with SWS.[25]
In this present study, however, we found only 25%
of patients had headache. This may result from the
small number of cases collected in the present study
or the rather young age of patients studied.
Leptomeningeal angioma may predispose them to
neuronal hyperexcitability, causing changes in
cortical perfusion and oxygenation consistent with
theories on pathogenesis of migraine.[26]
The intracranial leptomeningeal angiomatosis is a
key diagnostic feature in SWS.
The characteristic radiologic features are vascular
abnormalities that commonly located in the parietooccipital area.
Leptomeningeal angiomatosis manifests in 10% to
20% of the cases with typical facial angioma,
generally on the same side. In our case series 25%
patients were diagnosed to have leptomeningeal
angiomatosis.
Both cerebral atrophy and cortical calcifications are
considered to be an indirect consequence of chronic

ischemia of the cortex due to vascular stasis in the
area of leptomeningeal angioma.[27]
Plain skull X-rays illustrate the classic “tram-line” or
“tram-track” calcification but are helpful only in
diagnosis of SWS late in life.
Computed tomography provides adequate evaluation
of brain calcification. Computed tomography
showed cerebral calcifications in 50% of our
patients.
MRI with contrast is the preferred and most sensitive
imaging technique for evaluation of the
leptomeningeal angiomatosis.[27]

CONCLUSION
Port-wine stains, glaucoma, and epilepsy were the
most frequent clinical features of patients with SWS
in the present study. When a patient presents with
PWS covering the facial area of V1 distribution,
MRI should be performed to screen for
leptomeningeal angiomatosis and complete ocular
examination should be carried out to screen for
ocular complication especially glaucoma.
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