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ABSTRACT

Background: Based on our experience, a noticeable number of migraineurs with-
out history of epilepsy disclose mesial temporal sclerosis (MTS) on their brain MRI.

Objective: This prospective study was conducted to assess the frequency of
MTS in migraineurs and also determine the ratio of unilateral and bilateral cases.
Material and Methods: In this cross sectional study, the frequency of MTS
in MRI of 84 migraine patients, who had symptoms for at least 2 years, assessed.
Brain MRI was done with T1 and T2 weighted protocols. Two radiologists sepa-
rately interpreted findings, defining MTS as presence of any of hippocampal atrophy,
increased T2 signal of hippocampus, decreased T1 signal of hippocampus or loss of
internal architecture. Patients who radiologists had not agreement on their diagnoses
excluded. Stat analysis done using ‘N - 1’ chi squared test.

Results: Eleven patients were excluded due to non-accordant interpretation of
MRI findings by the two examining radiologists. MTS was detected in 14 out of 73
patients (19%). Bilateral involvement of mesial temporal lobe was seen in 6 (8%) pa-
tients (M: 67%, F: 33%). Five cases (7%) had unilateral left MTS (M: 67%, F: 33%)
while 3 (4%) were affected with right-sided MTS (M: 33%, F: 67%). These findings
highly suggest association of MTS and Migraine (P-value <0.0001).

Conclusion: While MTS is a prevalent finding in migraineurs, incidental finding
of MTS in MRI should suspect physicians of migraine as well as temporal lobe epi-
lepsy. MTS can be proposed as an etiology of migraine but most likely, consequence
of it.
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Introduction

igraine is a primary headache disorder ranking as the 7™ spe-

cific cause of disability in the Global Burden of Disease Sur-

vey 2010 [1]. It is estimated to affect 12% of the Caucasian
general population [2], with a two-times higher likelihood in women
compared to men [3]. Epidemiological studies in Iran documented a
prevalence of 1.7% among 7-11 year old school children [4] and 6.1%
in adolescent girls [5], increasing to a range of 7.4-27.6% in the adult
population [6, 7]. The approximate median onset age of 25 years [8]
further highlights the importance of personal and socio-economic bur-
dens [9]. Apart from the attack-related disability, even in the pain-free
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phase, the anticipatory anxiety of experienc-
ing a migraine attack disrupts the overall well-
being [10]. Thus, migraine poses a substantial
negative impact on the daily social activities,
productivity and quality of life of patients [11,
12].

According to the International Classifica-
tion of Headache Disorders, migraineurs suf-
fer from typically unilateral and pulsating
recurrent headaches with moderate to severe
intensity lasting for 4-72 hours, which might
be accompanied by nausea and/or photopho-
bia and phonophobia. In the clinical subtype
with aura, preceding transient focal neurologi-
cal symptoms are characteristic. [1] Episodic
manifestations of migraine are believed to be
a consequence of neurovascular cascade of
events induced by a variety of triggers, such
as glare, loud noise, odors, foods, hormonal
changes, head trauma, and nitric oxide [13].
Diagnosis of migraine is fundamentally based
on history, clinical examination, and by exclu-
sion of relevant secondary causes of headache
[14]. However, as the condition progresses in
some individuals and the process of “clinical
transformation” occurs, anatomic changes are
ultimately observed in neuroimaging evalua-
tions. These alterations include stroke lesions,
deep white matter hyperintensities, and corti-
cal changes in specific areas, which are report-
edly associated with aura and attack frequency
[15, 16].

MTS frequency in normal population (nei-
ther epilepsy, nor migraine sufferers) evalu-
ated by Moore et al. is 1% [17]. Based on
our experience, a noticeable number of mi-
graineurs without history of epilepsy present
with the incidental finding of mesial temporal
sclerosis (MTS) revealed in MRI. MTS is the
most common finding in drug resistant, chron-
ic temporal lobe epilepsies [18]. Although the
mechanism remains unclear, some evidences
suggest that MTS might be a cause, as well as
a result of seizure [19]. To facilitate better un-
derstanding of migraine pathophysiology, we
designed this pilot study to assess the frequen-

cy of MTS in migraine patients and determine
the ratio of unilateral and bilateral cases. To
the best of our knowledge, there is no similar
study in the literature and the presented data
are novel.

Material and Methods

In this cross sectional study, 84 patients suf-
fering from migraine headaches for at least the
past 2 years were selected via simple sampling.
The patients had been visited by an attending
neurologist and brain MRI without contrast
was subsequently requested based on clinical
indications. We excluded individuals with pre-
vious history of epilepsy, head trauma, brain
surgery, and brain radiotherapy. Imaging was
performed using either a Phillips Intra 1.5T
MRI scanner or a Siemens 1.5T MAGNETOM
Avanto MRI, in the radiology department of a
university-affiliated center, Nemazee Hospi-
tal, Shiraz, Iran. Two attending radiologists,
who were unaware of the underlying disease
of the participants, separately interpreted MRI
images. They defined MTS as presence of any
hippocampal atrophy, increased T2 signal of
hippocampus, and decreased T1 signal of hip-
pocampus or loss of internal architecture. Eth-
ics Committee of Shiraz University of Medi-
cal Sciences approved our study. Data are
represented descriptively. Data analyzed by
the “N-1” Chi-squared test and P-value < 0.05
were considered significant.

Results

A total of 84 eligible patients with the av-
erage age of 28.7 years (16 - 58), who were
afflicted with migraine headache for 2 to 16
years, participated in this study. Eleven pa-
tients were ultimately excluded as a result
of non-accordant interpretation of their MRI
findings by the two examining radiologists.
Forty-one women and 32 men constituted the
remaining 73 cases.

MTS was detected in 14 out of 73 patients
(19%), with an age range of 26 to 51 years
(34.3). Although we set 2 years of migraine
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headache as inclusion criteria, the minimum
duration of migraine at the time of MTS de-
tection was 5 years. Bilateral involvement of
mesial temporal lobe was seen in 6 patients
(M: 67%, F: 33%). Five cases had unilateral
left MTS (M: 60%, F: 40%), while 3 were af-
fected by right-sided MTS (M: 33%, F: 67%)
(Figures 1 and 2). Our findings highly suggest
the association of MTS and Migraine (P-value

<0.0001).

Discussion

Mesial temporal sclerosis is the scarring of
the medial temporal lobes of the brain. It is
recognized as the most common pathologic
finding in the temporal lobe epilepsy [20]. The
underlying mechanism of MTS development
in seizure is explained through prolonged neu-
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Figure 1: Frequency of bilateral and unilateral MTS in 73 patients.
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ronal depolarization caused by the release of
excitatory amino acids. As a result, an influx
of cytotoxic amounts of calcium occurs, which
eventually leads to sclerosis [20]. Therefore,
if the seizures last longer, the development of
MTS is more likely [21]. Consequent to the
cellular damage, scar tissue forms especially in
hippocampus, a region of temporal lobe. This
process is followed by atrophy [20]. MRI is
the imaging of choice for evaluation of M TS,
since it is a noninvasive modality and unveils
the localization of deficits and structural ab-
normalities to a great extent [22]. Although
there is specific software to detect MTS such
as NeuroQuant, Azab et al. have shown this
software is as sensitive as neuroradiologists in
detection of MTS [23].

To shed light on the pathophysiology and
evolution of migraine, we designed this novel
study and evaluated the frequency and features
of MTS in otherwise healthy migraine patients
underwent MRI examination. We were moti-
vated by the incidental detection of MTS in
some of the migraineurs referring to our radi-
ology department. Our study showed that as
high as 19% of non-epileptic migraine patient
fulfill the criteria of MTS diagnosis on MRI,
and 8.2% are expected to have bilateral mani-
festations. Any association between migraine
and MTS is nonexistent in current literature.
Herein, we discuss the possible explanations
to the presence of MTS in the migrainous
brain.

Both migraine and epilepsy are classified as
neurological chronic disorders with episodic
manifestations (CDEM), which are described
by recurrent attacks of nervous system dys-
function and normal baseline function dur-
ing intervals [24]. Migraine and epilepsy are
clinical diagnostic challenges and often dif-
ficult to be differentiated from one another,
partially due to their common trigger factors
and overlapping signs and symptoms [25]. For
instance, patients with mesial temporal lobe
epilepsy often experience unilateral headaches
ipsilateral to the side of the temporal lobe ab-

normality [26]. Furthermore, migraine and ep-
ilepsy are comorbid, as an individual with one
disorder is more likely to be affected by the
others compared to the chance in the general
population [27]. Thus, misdiagnosis should be
taken into account, especially in cases treated
with antiepileptic medications [28].

Alternative theories have been proposed to
clarify the comorbidity of these two paroxys-
mal disorders. Firstly, the unidirectional expla-
nation indicates that brain ischemia and injury
are caused by migraine predisposes patients
to epilepsy. On the other hand, epilepsy is a
potential cause of migraine by activating the
trigeminovascular system [24]. The bidirec-
tional explanation is based on the shared envi-
ronmental and genetic risk factors. Mutations
in the three known genes for familial hemiple-
gic migraine (FHM), which are responsible
for dysfunction of ion channels, can cause epi-
lepsy [25]. This genetic association points to
a common pathophysiological mechanism in
migraine and epilepsy. This brings us to the
hyperexcitability hypothesis. It is defined as
the altered excitability status of cerebral cor-
tex, and has long been established in epilepsy.
Nevertheless, this concept was later intro-
duced by Welch with regards to migraine [29,
30]. Neuronal excitability is blamed on chan-
nelopathy, mitochondrial dysfunction, and re-
duced magnesium levels [31]. We previously
referred to the influx of calcium ion as a result
of prolonged neuronal depolarization. Accord-
ingly, development of MTS might be possible
in patients purely affected by migraine.

Another insult linked to the development
of MTS is prolonged febrile seizures in early
childhood. It is reported that 30% of epilep-
tic patients with MTS have a positive history
compared to only 6% of patients without MTS
[32]. However, it seems that regardless of the
fever, hypoxia and hypoglycemia induce the
hippocampal damage similar to that caused by
prolonged seizures [32]. It is noteworthy, that
migraine is a well-known risk factor for brain
ischemia and stroke [33].
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Another possibility is the sporadic asymp-
tomatic MTS without any correlation to mi-
graine. Kobayashi et al. studied first-degree
relatives of patients with familial mesial tem-
poral lobe epilepsy. Eighteen out of 52 indi-
viduals had MRI signs of hippocampal atro-
phy, while 14 of these cases had hippocampal
sclerosis. The authors concluded that MRI ev-
idence of hippocampal sclerosis is not always
associated with seizure and probably genetic
factors play a significant role [34]. But we can
add to their conclusion that MTS could be the
result of other diseases like migraine.

In an interesting study, Benbadis et al. stud-
ied the incidence of MTS in MRI of normal
population from 5 to 50 years old without
history of seizures, mental illness, or alcohol
abuse. The criteria of MTS diagnosis were
hippocampal atrophy and increased hippo-
campal T2 signal. Twenty-nine subjects out of
the overall 204 participants (14%) manifested
abnormal and asymmetric mesial temporal
structures in line with unilateral MTS. Nine-
teen (9.3%) met only the criteria of hippocam-
pal atrophy, while two (1%) showed only T2
signal abnormalities. Only eight ones (4%) had
both criteria in MRI. The authors claimed that
these finding count for ‘false positives’ and
MRI evidence for MTS are best interpreted
based on clinical context [35]. They support-
ed their conclusion by citing another studies
stating the specificity of 86%for MRI in diag-
nosis of hippocampal sclerosis [36]. But the
patients who had suffered from headaches cat-
egorized as normal population in Benbadis’s
study and because their inclusion criteria for
MRI were as followed: “Performed for vague,
non-specific symptoms (headaches, dizzi-
ness), or screening for metastases or cerebral
aneurysms.” Although it is not mentioned how
many of patients suffered from headaches,
probably most of their cases were afflicted by
headaches. Contrary to this high percentage,
another study by Moore et al. found that only
2 of 207 nonepileptic patients underwent MRI
examination for hearing loss had incidental

finding of hippocampal sclerosis [17].

We cannot rule out false positives in our
study. Yet, considering the 19% incidence in
our study, possibility of migraine partial at-
tribution cannot be excluded as well. It was
better if we had a control group and added al-
cohol consumption as an exclusion criterion.
Furthermore, it was the best if we had used the
epilepsy protocol. Banderas et al. also report-
ed four patients with psychogenic nonepilep-
tic seizures, who had referred for surgical in-
tervention of epilepsy. In these patients, MRI
diagnosis of MTS was misleading, since all
patients had normal interictal EEG and no risk
factor epilepsy [37]. As systematic reviews
have shown, incidence of epilepsy is vaguely
higher in men [38, 39]. In our research, among
migraine sufferers, 25% of men and just 15%
of women had MTS. Putting these two pat-
terns together may attenuate the hypothesis
that some of migarainous patients may have
some grades of seizure component.

Conclusion

MTS is a prevalent finding in migraineurs.
Incidental finding of MTS in MRI should sus-
pect physicians of migraine as well as tempo-
ral lobe epilepsy. MTS can be proposed as an
etiology of migraine but most likely, conse-
quence of it.
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