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Acute Striatal Necrosis in Hemiplegic Migraine With
de Novo CACNA1A Mutationhead_2014 1542..1549
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We report the case of a 9-year-old girl with early-onset developmental delay, chronic ataxia and prolonged hemiplegic
migraine episodes bringing about progressive deterioration. Two days into one episode, diffusion-weighted magnetic resonance
imaging disclosed unilateral striatal abnormal signal consistent with cytotoxic edema, which evolved into atrophy on follow-up
scans. Mutational screen of CACNA1A gene identified a de novo p.Tyr1387Cys mutation.
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after trivial head trauma, FHM familial hemiplegic migraine, HM hemiplegic migraine, MRI magnetic
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Familial hemiplegic migraine (FHM;International
Classification of Headache Disorders-II 1.2.4) is a rare,
dominantly inherited variant of migraine with aura
featuring motor weakness during the attacks. Addi-
tional paroxysmal features include epileptic
seizures, dysphasia, and variable impairment of con-
sciousness, whereas chronic neurological dysfunction
occurs as a result of progressive cerebellar atrophy.
FHM has been linked to mutations in any of 3 genes,
CACNA1A, ATP1A2, and SCN1A (reviewed in
Pietrobon1). Recently, homozygous mutations in
SLC4A4, encoding a electrogenic Na+-HCO3

- cotrans-
porter, were reported to cause hemiplegic migraine
(HM) in addition to proximal renal tubular acidosis.2

Sporadic hemiplegic migraine (SHM; International
Classification of Headache Disorders-II 1.2.5), in turn,
has been associated with de novo mutations in either
CACNA1A or ATP1A2, the former producing the
most severe phenotypes,3 although prolonged
hemiplegia may also occur with the latter.4,5

From the Departament de Genètica, Facultat de Biologia,
Universitat de Barcelona, Barcelona, Spain (O. Carreño and
B. Cormand); CIBER Enfermedades Raras, Instituto de
Salud Carlos III, Spain (O. Carreño and B. Cormand); Unidad
Pediátrica de Enfermedades Raras, Hospital Universitario 12
de Octubre, Madrid, Spain (M.T. García-Silva); Servicio de
Neuropediatría, Hospital Virgen de la Salud, Toledo, Spain (O.
García-Campos); Servicio de Radiología, Hospital Universi-
tario 12 de Octubre, Madrid, Spain (A. Martínez-de Aragón);
Institut de Biomedicina de la Universitat de Barcelona
(IBUB), Barcelona, Spain (B. Cormand); Grup de Recerca en
Neurologia Pediàtrica, Vall d’Hebron Institut de Recerca,
Universitat Autònoma de Barcelona, Barcelona, Spain
(A. Macaya).

Financial support: Supported by grants from AGAUR
(2009SGR0078, 2009SGR0971) and MICINN (SAF2009-1382-
C03), Spain.

Address all correspondence to A. Macaya, Department of
Neurologia Pediàtrica, Vall d’Hebron Research Institute, Pg
Vall d’Hebron 119-129, 08035 Barcelona, Spain, email:
amacaya@vhebron.net

Accepted for publication July 9, 2011. Conflict of Interest: The authors report no conflict of interest.

ISSN 0017-8748
doi: 10.1111/j.1526-4610.2011.02014.x
Published by Wiley Periodicals, Inc.

Headache
© 2011 American Headache Society

1542



In SHM, gain-of-function mutations in
CACNA1A may produce attacks triggered by fever or
mild head trauma. For one of them, p.Ser218Leu, the
label “early seizures and cerebral edema after trivial
head trauma (ESCEATHT)” has been used to
designate an early-onset and particularly severe
phenotype.6 Similar phenotypes have been rarely
reported with the p.Arg1347Glu7 and p.Tyr1384Cys8

CACNA1A mutations and at least for 1 mutation,
p.Gly615Arg, in the ATP1A2 gene.9 In these severe
HM forms, magnetic resonance imaging (MRI) at the
time of the attack may document cerebral cortical
edema contralateral to the hemiplegia, in keeping with
the presumed cortical spreading depression mecha-
nism that is hypothesized to underlie the aura.

We describe a novel FHM neuroradiological
pattern, featuring acute unilateral involvement of the
striatum, in a patient with developmental delay and
progressive neurological deterioration, who harbored
a de novo p.Tyr1387Cys CACNA1A mutation.

CASE REPORT
The patient is the only daughter of healthy, unre-

lated parents. Gestation and delivery were unremark-
able. The mother and maternal grandmother suffered
migraineous headaches in their youth, but direct
interview did not disclose any aura symptoms.

At age 3, the patient was referred for an assess-
ment for global developmental delay and occasional
episodes during which she remained lethargic and
hypotonic. At that time, examination showed mild
ataxia, clumsiness, and poor language skills. A brain
MRI, including spectroscopy, was normal. However, a
cranial computerized tomography scan at age 5, fol-
lowing minor head trauma with impaired conscious-
ness, revealed cerebellar atrophy. After a viral
infection at age 6, the patient became stuporous and
developed acute left hemianopsia and prolonged left
hemiparesis. After the episode, her cognitive and
motor status had deteriorated. She showed dysarthric
speech, nystagmus, central visual impairment, and
global weakness with both ataxic and pyramidal signs
of crural predominance. The patient could walk if
aided or holding onto parallel bars.

At age 9, the patient developed fever, throbbing
headache,obtundation,aphasia and right hemiparesis.

Diffusion-weighted-MRI on day 2 disclosed changes
suggesting cytotoxic edema in the left neostriatum and
a swollen overlying cortex (Fig. 1A–C). The striatal
involvement prompted a metabolic screen, including
serum amino acids, lactate and biotinidase, urine
organic acids, purines and pyrimidines, and cere-
brospinal investigations, including lactate, all with
normal results. A muscle biopsy revealed normal his-
tochemistry and respiratory chain enzyme activities.

The patient’s condition has remained unchanged
and her current neurological status at age 12 continues
to show mental retardation, visual deficit, ataxia, and
spastic tetraparesis.Less severe attacks,with headache
and brief hemiplegia, have recurred despite therapeu-
tic trials with acetazolamide,topiramate or flunarizine.
Follow-up MRI at age 11 revealed atrophy of the left
caudate and putamen (Fig. 1D) and cerebellar
atrophy.

Genomic DNA was isolated from peripheral
blood and the 47 exons of the CACNA1A gene and
their corresponding exon/intron junctions, including
splice sites and branch points, were polymerase chain
reaction-amplified and sequenced as we previously
described.10 The c.4160A>G variant (RefSeq
NM_023035.2) in exon 26 of the gene, leading to a
p.Tyr1387Cys amino acid substitution (RefSeq
NP_075461.2), was identified in the probandus but
not in her parents (Fig. 2A,B). False paternity was
excluded by genotyping 16 polymorphic microsatel-
lite markers, confirming that the mutation occurred
de novo (Fig. 2C).The change was absent in 200 chro-
mosomes from unrelated, healthy Spanish subjects.

DISCUSSION
This is the third instance where a devastating phe-

notype is described in association with the de novo
p.Tyr1387Cys mutation. The previous cases (with
mutation designated p.Tyr1385Cys or p.Tyr1384Cys)
were a young woman with SHM, chronic ataxia, and
mental retardation, who showed unilateral cerebral
cortical edema on day 7 of an episode8 and a 17-year-
old man with cognitive and motor delay, chronic
ataxia, and loss of consciousness during the migraine
attacks, whose postictal neuroimaging was not
reported (case 18 in Riant et al3). Our patient showed,
in addition to subtle changes in the ipsilateral cortex,
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striking unilateral striatal high signal intensity on
diffusion-weighted-MRI images and a corresponding
low apparent diffusion coefficient value, consistent
with cytotoxic edema. That this acute event led
to focal necrosis was confirmed by the ipsilateral atro-
phy found in the follow-up MRI.Striatal necrosis is the
hallmark of various metabolic, infectious, toxic, or vas-
cular insults, mitochondrial encephalopathies being
one of the most frequent causes in childhood.Altered
calcium homeostasis caused by dysfunctional CaV2.1
channels has been shown to severely affect mitochon-
drial function, leading to cerebellar granule cell death
in the leaner mouse model.11 Our patient’s muscle,
however, did not show morphological or biochemical
changes to suggest mitochondrial dysfunction.

Although acute basal ganglia involvement has
not been recognized in HM, a FHM neuropathologi-

cal study showed neostriatal cystic and granular
infarcts with differing appearances, indicating the
existence of long-standing striatal lesions.12 Recently,
a further SHM case carrying the de novo
p.Arg349Gln CACNA1A mutation developed the
ESCEATHT phenotype after presenting with early-
onset developmental delay.13 In this 5-year-old girl,
MRI at the time of the attack revealed left-sided cere-
bral edema, but 7 months later T2-weighted hypersig-
nal was noted over the left striatum. It is conceivable
that excitotoxicity, resulting from FHM-increased
synaptic glutamate, could target the selectively vul-
nerable neostriatum.

Of note, psychomotor retardation preceded the
onset of migraine episodes in our patient and the
others with the p.Tyr1387Cys variant3,8 and that with
the p.Arg349Gln variant,13 thus suggesting that these

Fig 1.—Neostriatal involvement in hemiplegic migraine. On day 2 of the attack, DW-MRI showing restricted water mobility (A) and
corresponding low signal on apparent diffusion coefficient (ADC) map (B) in the left striatum, plus ipsilateral gyral hyperintensity
on FLAIR-T2 sequence (C). T2-weighted image 2 years later, showing left neostriatal atrophy (D).
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de novo mutations result in dysfunctional neuronal
P/Q calcium channels that may alter neurotrans
mission or other critical processes during brain
development. This is also reflected in the series
reported by Riant et al,3 where 3 out of 8 patients
bearing de novo CACNA1A mutations developed
severe mental retardation years before they were
diagnosed with SHM.

The clinical features of our patient also raise the
issue of the clinical overlap between HM and alternat-
ing hemiplegia of childhood (AHC). Although in
AHC the attacks of hemiplegia are the harbinger of
neurological deterioration,long-term outcome is quite
similar to the one seen in our SHM patient. Indeed,
intermediate FHM/AHC phenotypes were associated
with another de novo CACNA1A mutation.14

CONCLUSIONS
The severe end of the HM clinical spectrum is

characterized by a complex, progressive syndrome
featuring developmental delay, prolonged migraine
attacks, and neurological deterioration. The
p.Tyr1387Cys mutation at the CACNA1A gene

appears as a recurrent cause of this devastating phe-
notype. The present findings suggest that HM is a
diagnostic consideration when evaluating unilateral
acute striatal lesions in childhood.
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Sumatriptan in Excessive Doses Over 15 Years in a Patient
With Chronic Cluster Headachehead_2017 1546..1553

Ulf Kallweit, MD; Peter S. Sándor, MD

We report the case of a 49-year-old lady with cluster headache, who had received sumatriptan s.c. treatment for 15 years
with daily dosages between 12 and 222 mg (average of 150 mg during the last year). The therapy was successful in aborting CH
attacks. Long-term overdosage of sumatriptan was well tolerated, without adverse events.

Key words: sumatriptan, chronic cluster headache, side effect, overdosage

Abbreviations: CH cluster headache, s.c. subcutaneously
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