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ABSTRACT

Patients with migraine are at increased risk for white matter hyperintensities
detected on magnetic resonance imaging (MRI). A 46-year-old woman had a
history of migraine with and without aura for 20 years. Bilateral prominent
hyperintense lesions were seen in centrum semiovale, posterior corona radia-
ta, frontal white matter and periventricular regions on her T2- and
FLAIR-weighted cranial MRIs. Thirteen members of her family, including her
son, had a history of migraine and similar brain MRl lesions. Furthermore, three
family members had a history of subarachnoid hemorrhage (SAH) and one
member had intracranial aneurysm. Our current knowledge on associations,
investigation plan and treatment of patients with migraine with white matter
lesions of unknown significance is limited. Herein, for the first time, we report
the association of this condition with familial SAH in a large pedigree.
(Archives of Neuropsychiatry 2010; 47: 162-5)

Key words: Migraine, white matter lesions, subarachnoid hemorrhage, familial
intracranial aneurysm, CADASIL

OZET

Migrenli hastalarda manyetik rezonans gériintiilemede (MRG) ak madde hiperin-
tensitelerin saptanma ihtimali artmistir. Kirk alti yagindaki kadin hastanin 20 yildir
aurali ve aurasiz migreni vardi. T2 ve FLAIR agirlikli MRG kesitlerinde belirgin iki
yanl sentrum semiovale, posterior korona radiata, frontal ak madde ve periven-
trikiiler bolgelerde hiperintens lezyonlar goriildii. On {i¢ aile bireyinde migren dy-
kiisii vardi ve benzer MRG lezyonlari migrenli oglunda da gériildil. ilging olarak iig
aile bireyinde subaraknoid kanama (SAK) ve bir aile bireyinde intrakranyal anev-
rizma dykiisii mevcuttu. Onemi bilinmeyen ak madde lezyonlari olan migrenli has-
talarin iligkili oldugu durumlar, inceleme plani ve tedavileri konusundaki bugiinkii
bilgilerimiz sinirhdir. Bu durumun ailesel SAK ile birlikteligi ilk kez bu calismada
genis bir ailede bildirilmistir. (NGropsikiyatri Arsivi 2010; 47: 162-5)

Anahtar kelimeler: Migren, ak madde lezyonlari, subaraknoid kanama, ailesel
intrakranyal anevrizma, CADASIL

Introduction

Patients with migraine are at increased risk for white
matter lesions (WMLs) detected on magnetic resonance
imaging (MRI) and these lesions are common, especially in
females having migraine with aura (MA) (1). Many studies
have reported that brain MRI of migraine patients demonstrated
focal cerebral areas appearing as ischaemia-like lesions and
prevalence of this finding varies, ranging from 6% to 46% (2-6).
The origin and nature of WMILs in migraine patients remain still
unclear (1). It is controversial, whether these subclinical brain

lesions relate to a higher risk of cerebrovascular disease.
There is evidence for an association between migraine and
ischemic stroke, but not for migraine and subarachnoid
hemorrhage (SAH) (7).

In this study, we reported an index female patient who has
MA with WMLs on MRI and her family members suffering from
migraine and SAH (Figure 1).

Report of the Index Patient and Her Family

A 46-year-old woman suffered from headache with
paresthesia of the perioral region and hands. She had a history
of MA with visual and paresthetic aura lasting 5-7 minutes and
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migraine without aura (according to the International
Classification of Headache Disorders published in 2004) for 20
years (8). Her visual auras were shaped as black spots in front
of one eye, stereotypic for every migraine attack and preceding
headache. Paresthetic auras were rare, bilateral, not
stereotypical and also preceding headache.

Her past medical history was uneventful, except for having
depression. She had been using amitriptyline and paroxetine
for the last three years. Her neurological examination was
normal. She had no additional vascular risk factors, such as
hypertension, diabetes mellitus and hyperlipidemia, other than
smoking (20 pack-years).

Three years ago, she had been admitted to another hospital
due to headache and T2- and FLAIR-weighted cranial MRI had
showed bilateral hyperintense lesions in centrum semiovale,
posterior corona radiata, frontal white matter and periventricular
regions (Figure 2a). She had been investigated in order to
exclude multiple sclerosis (MS) and related diseases. Markers

of vasculitis (anticardiolipin antibodies, rheumatoid factor,
ANA, anti-dsDNA) and procoagulant factors (protein C, protein
S, antithrombin 1ll) were all found negative. Homocysteine
levels were normal. Wright agglutination test (diagnostic test
for Brucellosis), TPHA and VDRL tests were negative; the levels
of vitamin B12, thyroid hormones and thyroid autoantibodies
were within the normal range. Echocardiography, carotid
duplex ultrasonography and vertebral artery investigations
were also found normal. She was admitted to our department
and the cranial MRl investigation was repeated. No new WMLs
were observed (Figure 2b). Intracranial MR angiography,
performed to reveal the possible presence of aneurysm or
atherosclerosis, gave normal results. Pattern VEP and SEP
examinations were within normal limits. Cerebrospinal fluid
examination for the presence of oligoclonal bands was also normal.

Exons 2,3, 4,5,6 and 11 of NOTCH3 gene were sequenced,
but no mutation was revealed. Heterozygous synonymous SNP
(rs1043994) in exon 4 and heterozygous synonymous variation
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Figure 1. The Pedigree showing the patients with migraine and subarachnoid hemorrhage

Figure 2a-b. Cranial MRI study of the index case in 2004 (a) and 2006 (b) Axial FLAIR sequences



1 64 Matur et al.
Migraine, White Matter Lesions and Subarachnoid Hemorrhage: Analysis of a Large Pedigree

Archives of Neuropsychiatry 2010; 47: 162-5
Néropsikiyatri Arsivi 2010; 47: 162-5

(c.G1725A; p.T575T) in exon 11, which have not been previously
described in SNP database by NCBI (http://www.nlm.nih.gov),
were shown. Skin biopsy specimens from the patient and her son
were analyzed by electron microscopy. The diagnosis of cerebral
autosomal dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL) was excluded with high
certainty, because granular osmiophilic deposits in the capillaries,
which are diagnostic for CADASIL, were not observed.

Deterioration in elementary attention and verbal fluency,
borderline impairments of visuospatial functions were detected
on her neuropsychological evaluation.

Four members of the family had an additional clinical
history of SAH as depicted in the pedigree (Figurel). One of
them, a 66-year-old woman (V:4), had migraine without aura for
forty-two years and hypertension for twenty years. She
had presented with a seizure and left hemiparesis in 2003. An
aneurysm in the lateral wall of the right internal cerebral artery
(ICA) was detected by cerebral digital subtraction angiography
(DSA). She was operated and has left slight hemiparesis. She
has not suffered from headaches since the operation. The
patient (V:8) had suffered from SAH and died for that reason at
forty-two years of age. He did not have any history of headache.
The third subject (VI:6) also had died when she was thirty-two
years old due to SAH. The fourth subject (VI:7) was examined in
the asymptomatic period by cerebral DSA, since her sister
(VI:6) had SAH, and an aneurysm at the bifurcation of the right
ICA was observed, for which she was operated in 2007 and did
not have any related health problems afterwards.

Thirteen members of the pedigree (IV:2, V:1, V:2, V:4, V:6, V7,
VI:9, VI:10, VI:11, VI3, VII4, VIIG, VIIB), except for the
index patient, had a history of migraine without aura and two
members (VII:7, VII:9) had probable migraine. Besides the index
patient, nine members of the family (VI:9, VI:10, VI:11, VII:3,
Vil:4, VII6, VII:7, VI8, VII:9) were examined in detail and
investigated by MRI and MR-Angiography (MRA). There were
three patients (VI:9, VI:13, VII:8) showing nonspecific WMLs
(Figures 2a-b, 3 and 4). The eldest son of the index patient (VI:13)
has migraine and also ischaemic WMLs (Figure 3); his SEP and
VEP investigations were normal. Deterioration in verbal fluency
was revealed on his neuropsychological evaluation.

ic4
3-TSEM

: < ]
J »
T ' ; = & ;
‘ ‘..
. I. ’ Y
\ s P 37 post AP 44 pof
= _

Figure 3. Cranial MRI study of the index case’s son. Coronal FLAIR
sequences

Discussion

Migraine is a primary neurovascular headache affecting
approximately 19,3% of the adult population (9). Cerebral WMLs
with unknown significance can be observed on cerebral MRl
scans. Some clinical studies and anecdotal case reports
suggest that WMLs are more frequently observed in patients
with migraine than in the general population. However, their
clinical relevance and causes remain to be uncovered. Future
studies should also investigate, whether these WMLs are
predictors of a subsequent cerebrovascular disease in patients
with migraine (1). The presence of white matter foci was
significantly higher in the migraineurs with aura (40%) than in
those without aura (20%) (1,10). A new meta-analysis reported
by Schiirks and colleagues showed that MA is associated with
a twofold increased risk of ischaemic stroke and their results
also suggested a higher risk among women who were aged
less than 45, smokers and women who used oral contracepti-
ves (11). Our patient was aged around 45 and a smoker.

Ischaemic cerebral vascular disease caused by vasculitis,
antiphospholipid syndrome, CADASIL, leukoaraisosis, or MS
should be kept in mind in the differential diagnosis of cerebral
WMLs. MS was excluded in our case by the history and
laboratory results showing absence of oligoclonal bands
and normal SEP and VEP studies. Furthermore, all markers for
vasculitis and procoagulant factors were negative,

homocysteine levels were normal, MRA examination were
normal. Therefore, cerebral vascular disease was also
excluded on clinical and laboratory basis.
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Figure 4. Cranial MRI study of the index case’s sister-in-law. Axial FLAIR
sequences
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Prolonged migraine aura with atypical features associated
with WMLs should lead to suspicion of CADASIL, which has a
wide clinical spectrum. It is well-known that migraine could be
the only clinical manifestation of CADASIL in some cases and
phenotype of CADASIL did not clearly associate with genotype.
Therefore, all clinical and imaging data should be interpreted
with caution and available pathological and genetic investigations
should be done in suspected cases (12,13).

Markus et al. have found 15 different point mutations in the
NOTCH3 gene in 48 families, 73% of them being at exon 4.8% at
exon 3 and 6% in exons 5 and 6 (14). Peters et al. (15) have
identified 54 distinct mutations in the NOTCH3 gene in 120 (96%)
of 125 patients; 58,3 % of the mutations were located in exon
4 and 85.8% in exons 2 through 6. In our family, mutations in
exons 2, 3, 4,5, 6, and 11, which account for more than 90% of
CADASIL causing mutations, were excluded by direct
sequencing. The possible diagnosis of CADASIL was further
excluded by the negative biopsy results on electron
microscopy examination. In this family, excluding the diagnosis
of CADASIL leads us to assume that similar pictures can be
seen due to different currently unknown mutations.

In our large family with consanguinity, 4 members have had
SAH and one has had suspicion of SAH. Carter et al. (7)
reported that the frequency of migraine was similar in patients
with SAH and in the general population. No evidence was
found for an association between recurrent headaches and
SAH. An association between WMLs and migraine with
familial SAH is being reported for the first time in a large
pedigree in this study.

In conclusion, due to the limited current knowledge about
the association between migraine patients and WMLs of
unknown significance, the work-up and follow-up plans and
treatment of the patients remain controversial. Our index
patient and two members of the family had bilateral hyperintense
lesions associated with migraine with and without aura. An
association of the condition with familial SAH is being reported
for the first time in this study in a large pedigree. Further
epidemiological and genetic studies are needed to clarify the
possible association between these entities.

Acknowledgement

The authors thank the family members who made this study
possible and Prof. Dr. Seyhun Solakoglu for the electron mic-
roscopy investigation.

References

Kruit MC, van Buchem MA, Hofman PA et al. Migraine as a risk
factor for subclinical brain lesions. JAMA 2004; 291:427-34. [Abstract] /
[Full Text] / [PDF]

Soges LJ, Cacayorin ED, Petro GR, Ramachandran TS. Migraine:
evaluation by MR. AJNR Am J Neuroradiol 1988; 9:425-9. [Abstract]
Igarashi H, Sakai F, Kan S et al. Magnetic resonance imaging of the
brain in patients with migraine. Cephalalgia. 1991; 11:69-74. [Abstract] /
[PDF]

Osborn RE, Alder DC, Mitchell CS. MR imaging of the brain in patients
with migraine headaches. AUONR Am J Neuroradiol. 1991; 12:521-4.
[Abstraci]

Rocca MA, Colombo B, Pratesi A et al. A magnetization transfer
imaging study of the brain in patients with migraine. Neurology. 2000;
54:507-9. [Abstraci]/ [Full Text] / [PDF]

Moschiano F, D'Amico D, Di Stefano M et al. The role of the clinician
in interpreting conventional neuroimaging findings in migraine
patients. Neurol Sci. 2007; 28:114-7. [Abstract] / [PDF]

Carter KN, Anderson N, Jamrozik K et al. Migraine and risk of
subarachnoid haemorrhage: a population-based case-control study.
J Clin Neurosci 2005; 12:534-7. [Abstract] / [PDF]

Headache Classification Subcommittee of the International Headache
Society. The international classification of headache disorders: 2nd
edition. Cephalalgia 2004; 2:9-160. [Full Texi]

Schwaiger J, Kiechl S, Seppi K et al. Prevalence of primary headaches
and cranial neuralgias in men and women aged 55-94 years (Bruneck
Study). Cephalalgia. 2008; 29:179-87. [Abstract]/[Full Texi]/ [PDF]
Ziegler DK, Batnitzky S, Barter R etal Magnetic resonance image
abnormality in migraine with aura. Cephalalgia. 1991; 11:147-50.
[Abstract] / [PDF]

Schiirks M, Rist PM, Bigal ME, Buring JE, Lipton RB, Kurth T. Migraine
and cardiovascular disease: systematic review and meta-analysis.
BMJ 2009; 339:3914-25. [Abstraci] / [Full Text]/ [PDF]

Gladstone JP, Dodick DW. Migraine and cerebral white matter
lesions: when to suspect cerebral autosomal dominant arteriopathy
with subcortical infarcts and leukoencephalopathy (CADASIL).
Neurologist. 2005; 11:19-29. [Abstract]

Rao R, Rosati A, Liberini P e al. Cerebrovascular risk factors and MRl
abnormalities in migraine. Neurol Sci 2008; 29:144-5. [Abstract] / [PDF]
Markus HS, Martin RJ, Simpson MA et al. Diagnostic strategies in
CADASIL. Neurology 2002; 59:1134-8. [Abstract] / [Full Text]/ [PDF]
Peters N, Opherk C, Bergmann T et al. Spectrum of mutations in
biopsy-proven CADASIL: implications for diagnostic strategies. Arch
Neurol 2005; 62:1091-4. [Abstraci]/ [Full Text]/ [PDF]


http://jama.ama-assn.org/cgi/content/abstract/291/4/427
http://jama.ama-assn.org/cgi/content/full/291/4/427
http://jama.ama-assn.org/cgi/reprint/291/4/427
http://www.ajnr.org/cgi/content/abstract/9/3/425
http://www3.interscience.wiley.com/journal/119355544/abstract
http://www3.interscience.wiley.com/user/accessdenied?ID=119355544&Act=2138&Code=4717&Page=/cgi-bin/fulltext/119355544/PDFSTART
http://www.ajnr.org/cgi/content/abstract/12/3/521
http://www.neurology.org/cgi/content/abstract/54/2/507
http://www.neurology.org/cgi/content/full/54/2/507
http://www.neurology.org/cgi/reprint/54/2/507
http://www.springerlink.com/content/g5jmh58q45989350/
https://commerce.metapress.com/content/g5jmh58q45989350/resource-secured/?target=fulltext.pdf&sid=rfuzh4emykpuzy2cafhy5g45&sh=www.springerlink.com
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WHP-4GFV5GV-1&_user=10&_coverDate=06%2F30%2F2005&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=fb9291c355f73589f4644ea9ade05f2a
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WHP-4GFV5GV-1-3&_cdi=6856&_user=10&_pii=S0967586805000780&_orig=search&_coverDate=06%2F30%2F2005&_sk=999879994&view=c&wchp=dGLzVtz-zSkzS&md5=4a3299895ad9a474567a9d441d449abe&ie=/sdarticle.pdf
http://www3.interscience.wiley.com/journal/118780021/issue
http://www3.interscience.wiley.com/journal/121420377/abstract
http://www3.interscience.wiley.com/user/accessdenied?ID=121420377&Act=2138&Code=4717&Page=/cgi-bin/fulltext/121420377/HTMLSTART
http://www3.interscience.wiley.com/user/accessdenied?ID=121420377&Act=2138&Code=4717&Page=/cgi-bin/fulltext/121420377/PDFSTART
http://www3.interscience.wiley.com/journal/119355559/abstract
http://www3.interscience.wiley.com/user/accessdenied?ID=119355559&Act=2138&Code=4717&Page=/cgi-bin/fulltext/119355559/PDFSTART
http://www.bmj.com/cgi/content/abstract/339/oct27_1/b3914
http://www.bmj.com/cgi/content/full/339/oct27_1/b3914
http://www.bmj.com/cgi/reprint/339/oct27_1/b3914
http://journals.lww.com/theneurologist/pages/articleviewer.aspx?year=2005&issue=01000&article=00003&type=abstract
http://www.springerlink.com/content/e4388360h31h2716/
https://commerce.metapress.com/content/e4388360h31h2716/resource-secured/?target=fulltext.pdf&sid=rfuzh4emykpuzy2cafhy5g45&sh=www.springerlink.com
http://www.neurology.org/cgi/content/abstract/59/8/1134
http://www.neurology.org/cgi/content/full/59/8/1134
http://www.neurology.org/cgi/reprint/59/8/1134
http://archneur.ama-assn.org/cgi/content/abstract/62/7/1091
http://archneur.ama-assn.org/cgi/content/full/62/7/1091
http://archneur.ama-assn.org/cgi/reprint/62/7/1091

