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Type III Sturge-Weber Syndrome With Migraine-Like Attacks
Associated With Prolonged Visual Aura

Hung Yu Huang, MD; Kang-Hsu Lin, MD; Jui-Cheng Chen, MD; Yi-Ting Hsu, MD

Sturge-Weber syndrome is known to be associated with migraine attacks and prolong aura even without cerebral infarc-
tion. We report the case of a 36-year-old woman with type III Sturge-Weber syndrome developing with prolonged left
homonymous hemianopsia after an intractable migraine-like headache and becoming a permanent visual field defect at
18-month follow up. By adopting a multimodality imaging study, we suggested that the underlying mechanism of prolonged
visual field defect was due to blood flow disturbance and vasogenic leakage under the leptomeningeal angioma combining with
atrophy and the damaged integrity of white matter in right occipital lobe.
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Sturge-Weber syndrome (SWS) is a neurocutane-
ous disorder with congenital unilateral port-wine
nevus, leptomeningeal angioma, or abnormal blood
vessels in the eye. SWS can be subdivided into type I
(facial and leptomeningeal angioma), type II (facial
angioma without intracranial involvement), and type
III (leptomeningeal angioma without facial nevus).
Type III SWS is a rare variant.The clinical features of
SWS include epilepsy, hemiplegia, mental retarda-
tion, and glaucoma.1 Migraine-like headache with

transient neurological deficits including hemiplegia
and hemianopsia is also a recognized manifestation.2-4

Prolong homonymous hemianopia becoming per-
manent visual loss without cerebral infarction is,
however, rarely reported. Here, we describe the clini-
cal manifestation and treatment response of a patient
with type III SWS, who had migraine-like attacks
with prolonged visual field defect. We also review
the mechanism further by adopting a multimodality
imaging study.

CASE REPORT
The 36-year-old woman was admitted due to

intractable headache with prolonged visual aura. Her
psychomotor development was normal, and family
history was negative for migraine. At the age of 10,
she began to have headaches 1-2 times per year, pul-
sating in character, predominantly locating in right
occipital area. The headache was always preceded by
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sudden onset of visual aura such as bright scintillation
or foggy blurring vision, which usually started within
30 minutes before headache and disappeared when
the headache subsided, typically within 30 minutes to
1 hour. One week before admission, she began to see
bright scintillation followed by visual blurring in the
left visual field and occipital headache. The headache
was moderate to severe, visual analog scale (VAS)
8-9, aggravated by routine physical activity and asso-
ciated symptoms of photophobia and nausea. She
suffered from intractable migrainous headache con-
secutively for 21 days along with persistent vision loss
in the left visual field even after the headache
resolved. Before this event, she had taken oral pills
for 3 days because of dysmenorrhea.

No facial angioma was found on physical exami-
nation. She had left visual field defect on confronta-
tion test and Goldmann perimetry (Fig. A). Routine
blood tests and coagulation profile were within the
normal range. Neither a history of seizures nor
cognitive deterioration was documented. The electro-
encephalogram (EEG) conducted during headache
with vision loss did not show epileptic activity. Brain
computed tomography revealed gyriform calcifica-
tion in the right occipital lobe (Fig. B). Diffusion-
weighted magnetic resonance imaging (MRI) was
unremarkable (Fig. C) and enhanced T1 MRI, with
gadolinium-diethylenetriaminepentacetate (DTPA)
revealed increased gyriform enhancement and
atrophy of the right occipital lobe (Fig. D). Conven-
tional angiography did not find vascular malforma-
tions. These findings were compatible with pial
angioma, and type III SWS was diagnosed. We
ascribed her headache with prolong visual aura to
leptomeningeal angiomatosis according to the second

edition of International Classification of Headache
Disorders.5

Brain perfusion single photon emission com-
puted tomography (SPECT) performed at day 14
after headache onset revealed hypoperfusion in the
right occipital lobe when headache and vision loss
persisted (Fig. E). Diffuse tensor imaging (DTI) color
maps showed severe loss and disorganization of white
matter in the right occipital area (Fig. F). Nonsteroi-
dal anti-inflammatory drugs, valproic acid, and fluna-
rizine were administrated for migraine-like attacks
and aspirin for vasomotor disturbance, and the head-
ache improved gradually to VAS 1 at day 21. Two
months later, another migraine-like attack with visual
aura manifested and persisted for 2 weeks. That
particular attack was relieved after using dihydroer-
gotamine and nonsteroidal anti-inflammatory drugs.
Follow-up brain MRI at 1 year after discharge did not
disclose new lesion, but a dynamic perfusion study
showed venous contrast leakage in the right occipital
lobe (Fig. G). The patient continued to take aspirin,
valproic acid, and flunarizine and has not suffered
from severe headache with persistent left visual field
defect at 18-month follow up.

DISCUSSION
The mechanism of migrainous attacks in SWS is

suggested to be chronic focal ischemia, abnormal
venous outflow, and subsequent impaired neuronal
function, which might lower the threshold for cortical
spreading depression and increase the susceptibility
of the migrainous attacks.1-4 As for migraine with pro-
longed aura, there are some reports elucidating the
possible pathophysiology. Iizuka et al3 described a
case of SWS with episodes of migraine headaches

�
Figure.—(A) Goldmann perimetry during acute phase of headache confirmed the presence of left homonymous hemianopsia. (B)
Cranial computed tomography revealed gyriform calcifications in the right occipital lobe. (C) The finding of diffusion-weighted
brain magnetic resonance imaging (MRI) was unremarkable. (D) Postgadolinium T1-weighted MR images showed a pial angioma
in the right occipital lobe. (E) Brain perfusion single photon emission computed tomography revealed reduced cerebral blood flow
in the right occipital area. (F) Diffuse tensor imaging color vector map image showed loss and disorganization of white matter in
the right occipital area (arrow). Fiber directions are color-coded based and are assigned to the colors of red (left–right direction),
green (anteroposterior direction), and blue (superior–inferior direction). (G) Followed up MRI at 1 year, postgadolinium
T1-weighted MR images showed similar finding as 1 year ago. On the MR perfusion time intensity curve(right upper panel), data
from bolus tracking MR perfusion studies are obtained dynamically as the contrast bolus passes through the brain. This area (voxel
1, magenta curve) shows similar arterial bolus arrival and venous clearance in comparing to the left occipital lobe (voxel 2, green
curve, a normal brain area). However, after venous clearance of contrast, there was higher intensity in magenta curve, right occipital
lobe, which might suggest the occurrence of venous contrast leakage (right lower panel).
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associated with prolonged visual field deficits, which
were completely resolved within 3 weeks. They
suggested that migraine in SWS might result from an
increased vasogenic leakage of plasma and neuropep-
tides, producing neuronal dysfunction and vasodilata-
tion in the corresponding cortex. Another report
related to a 21-year-old SWS case developing a pro-
longed attack of hemiplegic migraine that resolved in
2 weeks. Complex changes of both cerebral and
glucose metabolism contributed to the clinical mani-
festation.2 However, focal neurologic defect associ-
ated with migraine-like events in SWS is not always
benign and could become permanent. Shimakawa
et al previously reported permanent visual loss after
migraine-like attacks in SWS. They speculated that
the recurrence of blood flow disturbance caused by
the pial angioma might have caused a cerebral infarc-
tion resulting in an irreversible visual field defect.6

Although our patient did not have acute cerebral
infarction, the occurrence of vasogenic leakage and
perfusion impairment might suggest a breakdown of
the blood-brain barrier and ischemic injury with neu-
ronal dysfunction of right occipital lobe underlying
the leptomeningeal angioma, which correlated closely
with a permanent visual field defect.

The severity of white matter atrophy was associ-
ated with clinical impairment in cognition and fine
motor function in SWS. Low brain tissue perfusion
and hypoxic injury due to impaired venous drainage
of affected brain tissue leading to progressive neu-
ronal death, astrogliosis, and atrophy were consid-
ered as the putative mechanism causing white matter
injury.7 An advanced MRI study using susceptibility-
weighted imaging and DTI revealed microstructural
white matter damage extending beyond cortical
abnormalities in SWS.8 This is in contrast with the
conventional notion that SWS pathology is mostly
confined to gray matter or regions of anomalous
venous drainage. Our DTI study discloses severe loss
and disorganization of right inferior longitudinal fas-
ciculus and optic radiation, which are important
tracts of visual pathway, and the damaged subcortical
white matter integrity might increase the susceptibil-
ity of prolong visual defect in this case when concur-
ring with blood flow disturbance and vasogenic
leakage.

Although migraine is common in SWS, the treat-
ment options are poorly described. Standard abor-
tive medications are suggested for headaches and
migraines in SWS and, when frequent or severe, pre-
ventative medications are used. Kossoff et al9

reported good efficacy and safety of triptans in SWS.
Additionally, our patient responded well to dihydro-
ergotamine. This may due to blood flow disturbance
in migraine-like headaches associated with SWS.
Nonsteroidal anti-inflammatory drugs and prophylac-
tic agents such as valproate and topiramate might
appear to be helpful. Low-dose daily aspirin is gener-
ally empirically used when stroke-like episodes have
occurred.10 However, a lack of prospective trials and
conclusive data for the treatment in these patients
persists.

In summary, our report supports the evidence of
vasogenic leakage and hypoperfusion of the brain
underlying the leptomeningeal angioma in the
mechanism of migraine with permanent visual defect
in SWS and further provides the involvement of dis-
organized white matter within the pathophysiology.
The efficacy of aspirin, abortive and preventive medi-
cations, could prevent migraine-like attacks but has a
limited role in the permanent visual defect in our
patient.
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