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Sturge-Weber Syndrome: A Review
Kristin A. Thomas-Sohl, BA*, Dale F. Vaslow, MD†, and Bernard L. Maria, MD, MBA‡
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turge-Weber syndrome is a rare disorder that occurs
ith a frequency of approximately 1 per 50,000. The
isease is characterized by an intracranial vascular
nomaly, leptomeningeal angiomatosis, most often in-
olving the occipital and posterior parietal lobes. Fa-
ial cutaneous vascular malformations, seizures, and
laucoma are among the most common symptoms and
igns. Stasis results in ischemia underlying the lepto-
eningeal angiomatosis, leading to calcification and

aminar cortical necrosis. The clinical course is highly
ariable and some children experience intractable sei-
ures, mental retardation, and recurrent strokelike
pisodes. In this review, we describe the syndrome’s
haracteristic features, clinical course, and optimal
anagement. © 2004 by Elsevier Inc. All rights

eserved.

homas-Sohl KA, Vaslow DF, Maria BL. Sturge-Weber
yndrome: a review. Pediatr Neurol 2004;30:303-310.

ntroduction

Sturge-Weber syndrome (SWS) is a rare, sporadic
eurocutaneous syndrome affecting the cephalic venous
icrovasculature. An estimated frequency of 1 per 50,000

ive births have SWS, although experts believe many more
eople have the disorder but have not yet been identified
1]. The hallmark intracranial vascular anomaly is lepto-
eningeal angiomatosis, most often involving the occipi-

al and posterior parietal lobes, but it can affect other
ortical regions and both cerebral hemispheres. An ipsi-
ateral facial cutaneous vascular malformation usually
ffects the upper face in a distribution consistent with the
phthalmic division of the trigeminal nerve. Other clinical
indings associated with SWS are seizures, glaucoma,
eadache, transient strokelike neurologic deficits, and
ehavioral problems. Hemiparesis, hemiatrophy, and
emianopia may occur contralateral to the cortical abnor-
ality.

rom the Departments of *Child Health and †Radiology, University of
issouri-Columbia, Columbia, Missouri; and ‡Departments of

ediatrics, Neurology, Physiology and Neuroscience, Medical

niversity of South Carolina, Charleston, South Carolina. R

2004 by Elsevier Inc. All rights reserved.
oi:10.1016/j.pediatrneurol.2003.12.015 ● 0887-8994/04/$—see front matter
linical Presentation and Diagnosis

A child with Sturge-Weber syndrome typically presents
t birth with a facial cutaneous vascular malformation, a
ort-wine nevus, usually affecting the upper face ipsilat-
ral to the angiomatosis. However, it is important to
bserve that most children with a facial cutaneous vascular
alformation do not have SWS. When the cutaneous
alformation is unilateral or bilateral and includes the

phthalmic division of the trigeminal nerve, the likelihood
f SWS increases. The overall risk of SWS associated with
ny kind of facial cutaneous vascular malformation is
pproximately 8%. Children with the involvement of the
yelids are at elevated risk for eye and brain disease [2].
arely, some children with SWS lack a facial cutaneous
ascular malformation but have the neurologic or ophthal-
ic components. The intracranial leptomeningeal angio-
atosis is a key diagnostic feature in SWS.
When a child is born with a facial cutaneous vascular
alformation covering a portion of the upper or the lower

ye lids, imaging should be performed to screen for
ntracranial leptomeningeal angiomatosis. Leptomenin-
eal angiomas may not be apparent early on in infancy, but
ongitudinal studies have not yet been undertaken to define
he optimal age of screening with magnetic resonance
maging. Imaging studies can indicate the degree and
mount of cerebral calcification, atrophy, neuronal loss,
nd gliosis [3]. Computed cranial tomography provides
dequate evaluation of brain calcifications [4]. However,
alcifications may be absent or minimal in neonates and
nfants. Therefore magnetic resonance imaging with con-
rast is the preferred imaging modality for evaluation of
he leptomeningeal angiomatosis. Metabolic imaging stud-
es with single-photon emission computed tomography,
ositron emission tomography, or magnetic resonance
pectroscopy may also assist in characterizing the extent
f brain disease in SWS.
Seventy-five to 90% of children with SWS develop

artial seizures by 3 years of age [5]. Of the longitudinal
tudies published, none demonstrate that early onset of
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eizures indicates poor prognosis. In fact, retrospective
tudies do not support the widely held belief that seizure
requency early in life in patients who have SWS is a
rognostic indicator. However, some patients develop
ntractable epilepsy, permanent weakness, hemiatrophy,
nd visual field cuts, glaucoma, and mental retardation
6,7]. The hemiparesis and hemiatrophy are thought to
rise from chronic cerebral hypoxia. Other findings com-
on to patients with SWS are vascular headache (40-

0%), developmental delay and mental retardation (50-
5%), glaucoma (30-70%), hemianopsia (40-45%), and
emiparesis (25-60%) [8].
Diagnosis of SWS is made on the basis of the presence

r absence of ophthalmologic or neurologic disease. The
isease course, however, is variable and the patient must
e continually monitored for complications.

europathologic Deterioration

The leptomeningeal angiomatosis usually involves the
ccipital and parietal lobes, but can affect the entire
erebral hemisphere. In gross section, the leptomeninges
ppear thickened and discolored by the leptomeningeal
ngiomatosis. Enlargement of the choroid plexus is com-
on. Calcifications are observed in meningeal arteries and

n cortical and subcortical veins underlying the leptomen-
ngeal angiomatosis. Laminar cortical necrosis can accom-
any calcifications, suggesting ischemic damage second-
ry to venous stasis in leptomeninges and in the cerebral
ascular bed. With continued progression, neuronal loss
nd gliosis can occur. Some of the pathologic findings
esult from the primary leptomeningeal vascular malfor-
ation. Obstruction occurring within the vascular malfor-
ation can cause stasis, decreased venous return, hypoxia,

nd decreased neuronal metabolism [9,10]. In addition, the
bsence of normal leptomeningeal vessels may hinder
euroglial oxygenation, especially during seizures, when
here is increased oxygen demand. Ischemia is associated
ith severe physiologic changes, including abnormal
rainage into the deep cortical veins and hypertrophy of
he choroid plexus, increased capillary permeability, hyp-
xia in the adjacent tissue, alterations in pH, calcium
eposition, cerebral atrophy, and disruption of the blood-
rain barrier [11-13].

Pathologic deterioration occurs in some patients with
WS; however, disease progression varies widely. Salta-

ory neurologic decline and strokelike episodes can be
ttributed to recurrent thrombotic deterioration, in which
enous stasis in the leptomeningeal malformation causes
epeated thrombosis, resulting in progressive, recurrent
nfarction that underlies loss of neurologic function [14].
lthough cases of subarachnoid hemorrhage in SWS have
een reported in one study, it is rare and not well
ocumented [15].
In SWS, abnormalities of the skin, leptomeninges, eye,

nd cortex can be traced to malformation of an embryonic

ascular plexus within the cephalic mesenchyme between s

04 PEDIATRIC NEUROLOGY Vol. 30 No. 5
he epidermis (neuroectoderm) and the telencephalic ves-
cle [16]. It is presumed that at approximately 5 to 8 weeks
f gestation interference with the development of vascular
rainage of these areas subsequently affects the face, eye,
eptomeninges, and brain. Low-flow angiomatosis involv-
ng the leptomeninges best describes the typical imaging
indings associated with SWS [5]. The angiomatosis is
ccompanied by poor superficial cortical venous drainage,
nd enlarged regional transmedullary veins develop as
lternate pathways for venous drainage [9,10,17,18]. The
psilateral choroid plexus may become engorged [19-22].

icrocirculatory stasis promotes chronic hypoxia of both
he cortex and the underlying white matter [18,20,23,24]
nd hinders neuroglial oxygenation, particularly at times
f increased demand, such as when seizures occur. The
esulting hypoxia is associated with several physiologic
hanges: disruption of the blood-brain barrier, increased
apillary permeability, and alterations in pH [11-13].
ltimately, there is tissue loss and dystrophic calcifi-

ation. The key radiologic features, therefore, are vas-
ular abnormalities, atrophy, and cortical calcifications
23-25]. The actual leptomeningeal angiomatosis is usu-
lly an anatomically static lesion, but documentation of the
rogressive nature of SWS is clear [26,27]. With increas-
ng hypoxia, disease progression and neurologic deterio-
ation may occur.

eurologic Complications

Children with SWS suffer from a variety of neurologic
bnormalities, including epilepsy, mental retardation, and
ttention-deficit hyperactivity disorder, migraine, and
trokelike episodes. Seventy-five to 90% of children with
WS have epilepsy. Focal seizures are initially observed

n most children who have SWS. Fever and infection often
recipitate seizure onset. If noncontrasted computed to-
ography obtained in the emergency room setting after

eizure activity is reported as normal or reveals focal
alcification ipsilateral to a cutaneous angioma, more
omplete cerebral imaging is warranted. Most seizures are
ocal, because the lesion responsible for the epilepsy in
WS is focal. Seizures are likely caused by hypoxia and
icrocirculatory stasis. Children with radiographic find-

ngs of intracranial angiomatosis usually develop seizures
y the age of 3 years. Approximately half these children
ave frank mental retardation [28], whereas others display
earning disabilities, attention disorders, or behavioral
isturbances.
Seizures typically begin in early infancy and may occur

n conjunction with other focal deficits, namely hemipa-
esis. Some reports suggest that mental retardation may be
ore common in children whose seizures begin before the

ge of 2 years or who have seizures that are not controlled
ith antiepileptic drugs [29]. However, it is important to
nderscore that longitudinal studies have yet to be con-
ucted to define the true implications of early-onset

eizures. Prior research has linked the extent of cerebral
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ngiomatosis with neurologic outcome. Although wide-
pread vascular lesions may be associated with more
evere seizures, there are no prospective studies that have
xamined correlates of seizure onset and mental outcome.
ome children experience saltatory neurologic decline
eparate from overt seizure activity. Venous occlusions
nd hypoxia may account for this decremental neurologic
eterioration. In summary, prior research findings do not
learly support the correlation between early-onset seizure
nd poor prognosis [26].

Clinically, most children reach age-appropriate devel-
pmental milestones in the first few months of life, but
pproximately half of all patients with SWS will not
aintain this pattern [28-33]. The degree of developmen-

al delay and mental retardation in SWS patients is
ictated by the extent of neurologic involvement. Delays
re much more common in patients with bilateral disease.
pproximately 50-60% of patients with SWS will have
evelopmental delay or mental retardation, or both. Anec-
otally, patients who develop debilitating aspects of SWS
ften do so before grade school; hemiparesis, hemianopia,
etardation, and epilepsy are often apparent but infre-
uently severely worsen before grade school.
Attention-deficit hyperactivity disorder is another co-
orbid condition associated with SWS. As with attention-

eficit hyperactivity disorder patients in the general pop-
lation, SWS patients need to be monitored for medication
equirements to minimize impulsivity and inattention.

anagement of attention-deficit hyperactivity disorder
an be achieved and may significantly improve daily
unctioning in some SWS patients.

Headaches affect 30-45% of patients with SWS. The
emporal relationship between headaches, seizure clusters,
nd strokelike episodes is related to the pathogenesis of
WS [34]. An animal model of migraine demonstrates that
ural stimulation causes distention of cranial vessels,
timulation of trigeminal afferents, and release of vasoac-
ive peptides, resulting in vascular dilatation [35]. The
eptomeningeal angioma in SWS patients may predispose
hem to neuronal hyperexcitability, causing changes in
ortical perfusion and oxygenation consistent with theo-
ies on pathogenesis of migraine [36]. Patients with SWS
re at increased risk of stroke because preexisting perfu-
ion and metabolic defects subject them to prolonged
hases of oligemia, a characteristic of migraine-induced
troke [37,38]. Vomiting, fever, and dehydration can
reate a hyperviscous state, placing the patient at further
isk of thrombosis.

Transient focal deficits (strokelike episodes) are a
nique feature in SWS, with the most common manifes-
ation being transient episodes of hemiparesis or visual
ield defects not directly associated with epilepsy. These
pisodes may last hours to several days. Electroencepha-
ography obtained during times of weakness indicates
ocal slowing but does not typically demonstrate epilepti-
orm activity that could account for acute motor deficits.

mportantly (and in contrast to Todd’s palsy), strokelike F
pisodes precede the onset of seizures. Recurrent throm-
osis is a hypothetical mechanism of strokelike episodes
nd neurologic deterioration in SWS. Prevention of throm-
osis may delay or prevent neurologic deterioration. As-
irin and other antiplatelet drugs are thought to limit the
umber of recurrent strokelike episodes, thereby prevent-
ng further neurologic damage [39]. Prospective controlled
rials are required to test relevant hypotheses on efficacy
f antiplatelet therapies in SWS.

cular Complications

Ocular complications arise primarily from vascular
bnormalities of the conjunctiva, episclera, retina, and
horoid. When the facial cutaneous vascular malformation
nvolves the eyelid, vascular abnormalities of ocular cir-
ulation may occur. Glaucoma is the most common
phthalmic complication of SWS, occurring in 30-70% of
atients [29,33]. Presentation of glaucoma is bimodal;
0% develop glaucoma in infancy when the eye is sus-
eptible to increased intraocular pressure, 40% develop
laucoma in childhood or early adulthood. Early-onset
laucoma causes infants to develop enlarged corneal
iameters and myopia. Late onset glaucoma prompts little
o no eye enlargement [6,33].

Two mechanisms for development of glaucoma in SWS
ave been proposed [40]. In one scenario, anterior cham-
er angle anomalies, which are consistently observed in
nfantile glaucoma associated with SWS, increase resis-
ance to outflow of aqueous fluid and consequently raise
ntraocular pressure. In contrast, patients with late-onset
laucoma usually have normal anterior chamber angles or
nly mild abnormalities. These patients, however, have
linical signs of raised episcleral venous pressure, a key
actor in the second explanation for glaucoma develop-
ent in SWS: elevation of intraocular pressure as a result

f increased episcleral venous pressure caused by arterio-
enous shunts within the episcleral hemangioma [41].
atients with early-onset glaucoma treated surgically or
edically may develop elevated intraocular pressure as

onjunctival or episcleral hemangiomas become more
vident. Table 1 summarizes the recommended treatments
or associated complications in SWS.

sychosocial Aspects of SWS

Families of patients with mild impairments are often
ble to easily adjust to living with SWS [42]. However, for
thers, SWS is devastating, especially when children
xperience recurrent seizures, pervasive learning and be-
avioral problems, and disabling visual impairment. Also,
lassmates may taunt children with SWS because of
pparent physical and social disabilities. Because the
ffects of SWS on individual patients and families are
ifficult to predict, support and education tailored to each
amily’s specific needs are key [43]. The Sturge-Weber

oundation offers support for families dealing with this

305Thomas-Sohl et al: Sturge-Weber Syndrome
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isorder and up-to-date information regarding research
rogress (www.sturge-weber.org).

adiologic Findings

Advances in neuroimaging techniques have afforded a
ore precise look at the pathology of SWS. Magnetic

esonance imaging and computed tomography are the
maging modalities most widely used, although single-
hoton emission computed tomography, positron emission
omography, and magnetic resonance spectroscopy are
lso of value. Plain skull x-rays and angiography are less
seful. Plain skull x-rays illustrate the classic “tram-line”
r “tram-track” calcifications but are not helpful in the
iagnosis of SWS early in life because calcifications may
ot appear until later. Angiography demonstrates an over-
ll lack of superficial cortical veins, nonfilling of the dural
inuses, and tortuous course of veins toward the vein of
alen. Angiography also reveals evidence of venous stasis

haracteristic of SWS, although arterial flow is normal.
ngiography, however, is no longer used to visualize the
ascular anatomy because vascular anomalies can be
bserved more clearly and noninvasively with magnetic
esonance imaging.

Magnetic resonance imaging is best for structural im-
ging and allows perspective on all aspects of SWS,
xcept for calcifications, which are still best viewed using
omputed tomography (Fig 1) [5]. Complete evaluation of
WS includes spin-echo T1-weighted and T2-weighted

mages with administration of gadolinium contrast. T1-
eighted images after enhancement are essential to defin-

ng the extent of the vascular malformation (Fig 2)

able 1. Recommended treatments for associated complications in

Therapy Glaucoma
Partial

Epilepsy†

st choice Beta blocker drops Carbamazepine

nd choice Adrenergic drops or
carbonic anhydrase
inhibitor drops

Valproate

Topiramate

Phenobarbital
Phenytoin

ther options Trabeculectomy* Epilepsy surgery

If drops fail, consider trabeculectomy. Surgery is associated with a hi
he hemangioma.
Children with SWS may have generalized seizures or infantile spasms
revalent.
Approximately one third of children with SWS meet diagnostic criteri
igraine not associated with SWS.
Anecdotal evidence suggests that children with SWS receiving aspirin

bbreviation:
WS � Sturge-Weber syndrome
44,45]. Gradient recalled-echo images with a long echo i

06 PEDIATRIC NEUROLOGY Vol. 30 No. 5
ime are helpful in detecting calcifications. Magnetic
esonance venography may be useful, but the flow within
he malformation is generally too slow to be imaged using
his technology. White matter abnormalities are common
n patients with SWS and are thought to be caused by

-Weber syndrome

ache/Migraine‡ Strokelike Episodes Neurobehavior

ofen Aspirin 3–5 mg/kg/d§ Methylphenidate

tive therapy with Unknown Clonidine

atriptan

ntive therapy Unknown Dextroamphetamine
th propranolol or
rtriptyline

Risperidone

of complications because of elevated episcleral venous pressure from

rtial epilepsy (with or without secondary generalization) is most

igraine. Management in SWS is similar to management of common

(antiplatelet dose) have fewer strokelike episodes.

igure 1. An axial computed tomographic image demonstrates abnor-
al calcification of the right occipital cortex (arrow) in a so-called
yriform pattern. The right hemisphere brain sulci are prominent,
Sturge

Head

Ibupr
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Preve
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therapy
ndicating brain atrophy.
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hronic ischemia and ischemia-related gliosis. T2-
eighted magnetic resonance imaging demonstrates both
yperintense and hypointense white matter lesions.
Atrophy ipsilateral to the leptomeningeal angiomatosis

s also common in SWS patients (Fig 3). Cerebral atrophy
s accompanied by widening of the subarachnoid space
nd compensatory enlargement of the ipsilateral lateral

igure 2. Coronal and axial T1-weighted
TR � 516 ms, TE � 11 ms) gadolinium-
nhanced postcontrast images demonstrate
rominent leptomeningeal enhancement over
he surface of the right occipital and parietal
obes. In the posterior horn of the right lateral
entricle, the choroid plexus is enlarged (ar-
ow).

igure 3. An axial fast spin echo T2-weighted (TR � 4000 ms, TE �
03 ms) image reveals lateral right frontal lobe atrophy and large
tentrally draining veins.
entricle. Significant atrophy may result in hypertrophy of
he cranium on the side of the vascular malformation
20,21,45].

Calcifications underlie the leptomeningeal angiomatosis
nd may manifest as a diffuse increased density suggestive
f microcalcifications, or as gyriform calcification. Gad-
linium-enhanced T1-weighted spin-echo magnetic reso-
ance imaging is best for evaluation of the vascular
alformation.
Advances in single-photon emission computed tomog-

aphy demonstrate areas of hypoperfusion in patients with
WS [3,5,22]. Single-photon emission computed tomog-
aphy measuring cerebral blood flow demonstrates hypo-
erfusion underlying the leptomeningeal angiomatosis and
ay detect latent angiomas not visible with other imaging

tudies. Single-photon emission computed tomography
dentifies areas of hypoperfusion before calcifications can
e observed. Magnetic resonance imaging and single-
hoton emission computed tomography, used in conjunc-
ion, can reveal more remote areas of involvement [22].

Disturbances in glucose metabolism also can be visual-
zed with 2-deoxy-2 18fluoro-d-glucose positron emission
omography or single-photon emission computed tomog-
aphy. Perfusion abnormalities observed with single-pho-
on emission computed tomography and positron emission
omography may precede clinical symptoms and the atro-
hy or calcification observed on computed tomography
nd magnetic resonance imaging [46]. Functional neuro-
maging can reveal early abnormalities theoretically pre-
ictive of prognosis. Longitudinal studies are required to
stablish whether such imaging modalities can identify
atients at increased risk for neurologic deterioration.
esearchers are using positron emission tomography and

ingle-photon emission computed tomography to evaluate

he need for early resective surgery, which may alleviate

307Thomas-Sohl et al: Sturge-Weber Syndrome
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eizures and facilitate normal cognitive development in
elect patients.

Positron emission tomography scans have demonstrated
hat SWS patients with larger areas of mildly hypometa-
olic cortex paradoxically have more frequent seizures
han those with severe asymmetric cortical hypometabo-
ism [46]. This finding suggests that the extent and
everity of the structural lesion does not directly indicate
he severity of epilepsy, whereas the functional abnormal-
ties beyond the structural lesion shown on magnetic
esonance imaging are more prognostic. An association
etween higher cognitive function, shorter epilepsy dura-
ion, and a larger area of severely asymmetrical cortical
etabolism has been demonstrated in a study performed

y Lee et al [46]. Severely hypometabolic lesions that
evelop at younger ages seem to facilitate effective reor-
anizational processes, providing the patient with more
ormal cognitive abilities.

reatment

Patients with SWS require consistent and thorough
onitoring for development of glaucoma, seizures, head-

che, and strokelike episodes. Medical and surgical man-
gement of glaucoma associated with SWS continues to be
hallenging (Table 1). Lifelong medical treatment coupled
ith frequent surgeries is standard. The goal is to control

ntraocular pressure to prevent optic nerve damage. Med-
cations should be administered to decrease the production
f aqueous fluid or promote the outflow of aqueous fluid.
eta-antagonist eye drops, adrenergic eye drops, and
arbonic anhydrase inhibitors are the treatments of choice.
rabeculectomy and goniotomy are typical surgical op-

ions.
Laser therapy for facial cutaneous vascular malforma-

ions should begin soon after diagnosis for the best results.
vascular-specific pulsed dye laser can improve the

ppearance of the facial cutaneous vascular malformation,
ypically within 10 treatments. The location of the facial
utaneous vascular malformation predicts the response to
aser therapy. Central forehead lesions respond best,
hereas central facial lesions do not respond as well

47–51]. Many patients benefit psychologically from re-
oval of the facial cutaneous vascular malformation [52].
ithout laser therapy, the lesion grows and typically

arkens, developing vascular ectasias that promote nodu-
arity and superficial blebbing. This development may lead
o overgrowth of the soft tissue and bone beneath the
esion. Hypertrophy and nodularity within the lesion
evelop in 65% of patients by the fifth decade [52].
Prevention of recurrent seizures may diminish the ef-

ects of hypometabolism and hypoxia; therefore, the goal
s complete seizure control. Management principles for
ecurrent seizures associated with other conditions also
pply to seizure prophylaxis in SWS. Children are initially
laced on carbamazepine, with phenobarbital and phenyt-

in as second-line therapies (Table 1). If control is not m

08 PEDIATRIC NEUROLOGY Vol. 30 No. 5
chieved, valproate or topiramate may be added to car-
amazepine, with the ultimate goal of monotherapy sei-
ure control with valproate or topiramate. Children who
eceive no relief from frequent, debilitating seizures are
andidates for epilepsy surgery. Although there is no
onclusive evidence that surgical management in infancy
rovides a better prognosis, delay of surgical treatment
ay result in further cognitive deterioration [53]. A

etrospective clinicopathologic review of infants requiring
pilepsy surgery indicated that in 7 of 8 patients, epilepsy
as absent or significantly diminished postoperatively,

upporting the benefits of early surgery [54]. Hemi-
pherectomy is definitive surgery for recurrent seizures,
et substantial operative risk remains [39]. Most candi-
ates for epilepsy surgery have significant developmental
elay. Few data are available, but anecdotal experience
uggests that surgical relief of catastrophic epilepsy may
esult in resumption of developmental progression. For
ach patient, the timing of surgery must be carefully
onsidered after fully assessing the procedure’s relative
isks and benefits [55]. The retrospective study by Kossoff
t al. concluded that hemispherectomy did not affect the
utcome [56].
Transient focal deficits presenting with hemiparesis or

isual field defects not directly linked to seizures should
e monitored diligently. Prophylactic aspirin is recom-
ended for the prevention of these episodes. Aspirin may

elay the neurologic deterioration that often accompanies
WS. Anecdotal data suggest that aspirin therapy is safe
nd effective. However, no randomized, controlled clinical
rials have tested its use in children with SWS. We
ecommend the antiplatelet dose of 3 to 5 mg/kg/day for
hildren with recurrent strokelike episodes. Children pre-
cribed aspirin should receive varicella immunization and
early influenza immunizations because of the association
ith these infections and with Reye’s syndrome [39].
Headaches can be debilitating in patients with SWS.

he frequency and severity of headaches is higher in SWS
han in the general population. Many children report a
emporal relationship between their headaches and seizure
ctivity. The leptomeningeal angioma may predispose
hildren to neuronal hyperexcitability, which may account
or the migraines. Children with SWS often respond to
tandard abortive and preventive migraine management to
ope with headaches (Table 1). To the best of our
nowledge, there are no reported serious adverse events
rom the use of triptans in SWS.

rognosis

The prognosis in SWS varies widely. Although patients
ith widespread hemispheral disease or bihemispheric
isease are at greatest risk for neurologic complications,
any function virtually normally. Clearly, a subgroup of

atients with limited central nervous system involvement
s defined by neuroimaging studies has a particularly

alignant clinical course, with intractable epilepsy, head-
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che, strokelike episodes, and cognitive deterioration. A
ongitudinal study must be conducted to identify risk
actors for neurologic deterioration.
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