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Basilar Artery Migraine and Reversible Imaging
Abnormalities

Joseph Maytal, Richard B. Libman, and Elizabeth S. Lustrin

Summary: We report a case of a basilar artery migraine in
a 17-year-old boy with transient CT and MR abnormalities
after each of two migraine episodes. A repeat MR study 6
months after the last event showed complete resolution of
the lesion. Transient abnormalities on brain images simi-
lar to those shown in our case have been reported in
patients with migraine and other neurologic conditions and
are most likely related to cerebral vasogenic edema.

Basilar artery migraine is a distinctive form of mi-
graine characterized by neurologic signs referable to
the brain stem, cerebellum, and occipital cortex, areas
supplied by the basilar artery and its branches. This
type of migraine was described initially in adolescent
girls (1). The onset of each attack is sudden and the
episode usually includes visual manifestations, ver-
tigo, gait ataxia, dysarthria, tinnitus, and impairment
of consciousness in varying combinations (2). Isch-
emic cerebral infarction that occurs during a migraine
attack is rare and the mechanism is uncertain (3, 4).
Ischemic strokes attributed to migraine most com-
monly occur within the territory of the middle cere-
bral artery (5). Strokes involving the basilar artery
territory during migraine are infrequently reported
(6—8). We describe a patient who had two episodes of
basilar artery migraine in which transient CT, MR,
and EEG changes were seen after each attack.

Case Report

A 17-year-old boy was well until he experienced a general-
ized tonic-clonic seizure while asleep. His initial physical ex-
amination was normal, as were MR studies of the brain, EEG,
and routine blood tests. He was placed on phenytoin. Four
months later, he had a second nocturnal seizure, and the
medication was increased. He remained well until 3 months
later, when he experienced acute-onset obscuration of his right
visual field, which lasted several hours and was accompanied by
vertigo, unsteadiness, and dysarthria. He also described a feel-
ing of numbness in the perioral area and over the tips of his
fingers. These signs and symptoms were followed by a head-
ache over the left posterior part of his head.

On his initial physical examination the patient was found to
be mildly drowsy, fully oriented, and had difficulty speaking.
He had a dense right homonymous hemianopsia, right central
seventh nerve weakness, bilateral dysmetria, and gait ataxia.

The rest of his neurologic examination was normal. All symp-
toms and findings resolved completely within 24 hours.

A noncontrast CT scan of the brain showed an area of low
attenuation over the left medial occipital cortex. MR images
showed a focal area of low signal intensity over the same area
on T1-weighted sequences, which became hyperintense on the
proton density— and T2-weighted studies (Fig 1A-C). No con-
trast enhancement was seen. An MR angiogram showed no
abnormality. A laboratory evaluation that included routine
CSF studies, antithrombin 3, antinuclear antibody, plasmino-
gen, protein C, protein S, prothrombin time, activated partial
thromboplastin time, Lyme titer, and serum lactic and pyruvic
acid were normal. Cardiologic evaluation that included a trans-
esophageal echocardiogram was normal. EEG during wakeful-
ness and sleep showed mild posterior background rhythmic
slowing.

A diagnosis of “complicated” basilar artery migraine was
made, and the patient was treated with propranolol. He was
well until a month later, when he began experiencing head-
aches, which initially improved with minor analgesics but in-
tensified the next day, mostly posteriorly, and were associated
this time with vomiting. The patient described blurring of the
left visual field.

Physical examination disclosed mild confusion and incom-
plete left homonymous hemianopsia. A repeat CT scan of the
brain showed complete resolution of the previously noted low-
density area in the left occipital region and a new area of low
attenuation in the right medial occipital region. A repeat MR
examination showed a high-intensity signal abnormality on T2-
weighted images over the same area (Fig 1D and E). This
finding had not been present on prior imaging studies. A
four-vessel angiogram was normal, and a repeat EEG showed
continuous polymorphic slowing over the right hemisphere,
indicating involvement of white matter in this area. The pro-
pranolol dose was increased after the patient received a short
course of heparin treatment. Eight months after the second
episode, the patient reported only few mild headaches but no
recurrence of the visual or cerebellar symptoms. A repeat MR
examination of the brain and an EEG showed resolution of the
previously described area of T2 hyperintensity in the right
occipital lobe (Fig 1F and G), and disappearance of the focal
EEG slowing previously present over the right hemisphere.

Discussion

The patient we describe had two rather stereotyp-
ical spells of confusion, visual disturbances, ataxia,
and vertigo, consistent with the clinical picture of
basilar artery migraine (1). Extensive evaluation
failed to reveal other potential causes, such as cere-
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Fic 1. 17-year-old boy with basilar ar-
tery migraine.

A and B, Proton density-weighted (A)
and T2-weighted (B) images (2500/16)
show focal area of high signal intensity in
the left occipital cortex (arrow).

C, Axial T2-weighted image at a lower
level again shows the abnormal left oc-
cipital lobe. The right occipital cortex is
normal at this time.

D and E, One month later, axial T2-
weighted image (2500/90) at the level of
the left occipital cortex (D) shows reso-
lution of the area of signal abnormality
(asterisk). A subtle new area of abnormal
T2 hyperintensity is now seen in the right
occipital cortex (arrow). Axial T2-
weighted image at the level of the mid-
brain (E) shows a new area of signal
alteration involving the right parasagittal
occipital region (arrow).

F and G, Axial T2-weighted MR im-
ages (2500/90) 10 months after the initial
presentation show resolution of all areas
of signal abnormality at both levels.
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bral angiitis (9) or mitochondrial myopathy, enceph-
alopathy, lactic acidosis, and strokelike episodes
(MELAS) (10) for these attacks. The coexistence of
seizures and EEG abnormalities has previously been
reported in association with basilar migraine (11).

Whether the primary mechanisms of migraine are
vascular or neurogenic is as yet unresolved. Recent
biochemical and pharmacologic advances have en-
hanced our understanding of the pathophysiology of
migraine headaches. Headache pain can be generated
centrally and, according to the currently prevailing
neurogenic theory, involves the serotonergic and ad-
renergic pain-modulating systems. Neurologically me-
diated inflammation may account for some of the
pain of migraine (12). Previously, migrainous strokes
or ischemia have been attributed to arterial vaso-
spasm (13, 14), cerebral edema (15), or to arterial
wall dissection (16). No specific pathologic changes
that characterize migraines have been consistently
identified in any autopsied cases of migrainous stroke
(17). Thus, the mechanism of migraine stroke re-
mains open to debate (6).

Only a few case reports have addressed the issue of
reversible ischemia in basilar artery migraine. Seto et
al (18) reported a case of basilar artery migraine in a
33-year-old woman in whom MR imaging and cere-
bral angiography failed to show any pathologic find-
ings but emergency technetium-99m single-photon
emission CT (SPECT) of the brain showed a signifi-
cant decrease of regional blood flow over the poste-
rior temporal and occipital cortices, which reverted to
normal during a symptom-free phase. Morimoto et al
(19) reported a case of a 25-year-old woman with
basilar artery migraine and transient MR and EEG
changes. A T2-weighted MR study done immediately
after the attack revealed a region of high signal in-
tensity in the right occipital lobe. Cerebral hypoper-
fusion was detected by a SPECT scanner in the same
region. MR images obtained 2 months after the last
attack showed no abnormalities. The authors postu-
lated that the transient changes seen on the images
reflected vasogenic edema. Caplan (8) described nine
patients (eights adults and one child) with migraine
and posterior circulation ischemia. He reported that
the occlusive process could be temporary, since on
subsequent angiography two patients had apparent
recanalization of previously occluded arteries and one
patient had transcranial Doppler evidence of reper-
fusion. Whether the reperfusion resulted from recan-
alization, clot lysis, or relaxation of severe vasocon-
striction is unknown.

Transient cerebral focal abnormalities on MR im-
ages have been reported in patients with intracranial
cerebral occlusions stemming from a variety of
causes, such as cerebral angiitis and MELAS (20).
Resolution of zones of radiolucency on CT scans and
of reversible regions of signal abnormalities on T2-
weighted MR images has also been observed in pa-
tients with prolonged seizures, abnormalities that are
thought to be caused by a metabolic disturbance
around the ictal focus which result in abnormal vas-
cular permeability and cerebral edema (21, 22).
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The great sensitivity of MR imaging to acute isch-
emia both in the experimental and clinical setting
suggests that reversible, transient alterations might be
detectable (23). Indeed, experimental models of ce-
rebral ischemia have shown that MR imaging can
detect changes associated with ischemia in the first 2
hours after vascular occlusion. Reversibility of acute
ischemia has been documented in an experimental
model, providing that reperfusion of the ischemic
region occurs before the onset of permanent damage
(24).

Therapy in the context of migraine with neurologic
complications remains poorly defined, and, as our case
demonstrates, propranolol may not be the agent of
choice. Several case reports have described migraine-
associated stroke in patients treated with B-blockers
(25). The effects of cerebral vasoconstriction of B-block-
ers have been implicated (anecdotally) in this complica-
tion. We speculate that calcium-channel blockers, or
perhaps even tricyclics, may be more appropriate
agents, but this subject remains unexplored.

Conclusion

We have presented a case of basilar migraine with
reversible imaging abnormalities on CT and MR
studies. While the pathogenesis remains uncertain,
vasogenic edema may underlie the clinical and imag-
ing findings in this disorder.
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