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The thalamus, one of the most important integrative structures of the brain, plays a
significant role in the pathogenesis of migraine, which affects approximately 10-20% of
the global population and is characterized by headache. In migraine, phonophobia,
defined as increased sensitivity to sounds that are normally not disturbing, is observed in
70-80% of attacks. The medial geniculate body (MGB), one of the thalamic nuclei, is
responsible for transmitting auditory stimuli to the primary auditory cortex and also plays
a role in the regulation of auditory perception. The aim of this study was to evaluate the
volume and volumetric asymmetry of the medial geniculate body in female patients
diagnosed with migraine and to compare the findings with healthy individuals. A total of
51 female migraine patients aged 18-64 years and 51 healthy females aged 18-66 years
were included in the study. Cranial magnetic resonance images of the participants were
obtained from the hospital PACS system and analyzed using VolBrain software. Right, left,
and total MGB volumes, as well as asymmetry ratios, were calculated, and statistical
analyses were performed using IBM SPSS Statistics version 25. Independent samples t-
test was used for group comparisons, and Pearson correlation analysis was applied to
evaluate the relationship between age and volume and asymmetry. The findings showed
that there was no statistically significant difference between migraine patients and the
healthy control group in terms of right, left, and total MGB volumes and volumetric
asymmetry (p > 0.05). In addition, no significant relationship was found between age and
MGB volume and asymmetry values (p > 0.05). In conclusion, migraine does not have a
significant effect on MGB volume and volumetric asymmetry; moreover, phonophobia
may be associated with functional or network-level mechanisms rather than
macrostructural changes.

1. Introduction

mechanical or thermal stimuli applied to the skin
(cutaneous allodynia) [1].

Migraine is widely regarded as a
neurovascular disorder, presenting with recurrent
headache episodes that are frequently accompanied
by autonomic disturbances and gastrointestinal
manifestations. During acute migraine attacks,
many individuals also experience an increased
reactivity to sensory inputs. This phenomenon is
typically reflected as sensory hypersensitivity,
including intolerance to light (photophobia), sound
(phonophobia), odors (osmophobia), as well as

Among these symptoms, phonophobia has
been reported in a large proportion of migraine
patients, occurring in nearly 70-80% of cases
during attacks [1, 2]. Although the International
Headache Society (IHS) includes phonophobia
during attacks as a diagnostic feature of migraine, a
standardized quantitative threshold for this
complaint has not been established. Therefore, in
routine clinical settings, phonophobia is primarily
evaluated through patients’ subjective descriptions
of both the presence and intensity of sound
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intolerance [1]. Evidence from earlier research
indicates that migraine-related sound
hypersensitivity may arise from altered subcortical
inhibitory processing, potentially involving the
cochlear nucleus, inferior colliculus, and the medial
geniculate body (MGB) within the thalamus [3].
Such neurophysiological findings contribute to the
view that migraine may, at least partly, be initiated
through bottom-up pathways [4].

The medial geniculate body serves as a
central relay station within the auditory pathway. It
receives tonotopically arranged auditory afferents
originating from the corpus trapezoideum and
inferior colliculus, transmitted through the
brachium of the inferior colliculus, and
subsequently conveys projections to the primary
auditory cortex located in the temporal lobe [2, 5,
6]. Due to its structural organization and functional
involvement in auditory signal transmission, the
MGB is considered to play a key role in modulating
auditory perception [2]. Given that sound
hypersensitivity may arise from altered subcortical
inhibitory processing, it remains unclear whether
these neurophysiological changes manifest as
detectable volumetric alterations or reflect purely
functional network dysregulation.

Several studies comparing patients with
migraine to healthy control groups have reported
significant volumetric alterations in the medial
geniculate body. These volumetric changes have
been proposed to contribute to the underlying
pathophysiological mechanisms of phonophobia,
which is frequently observed during migraine
attacks [2]. In this study, it was aimed to evaluate
the volume and volumetric asymmetry of the
medial geniculate body in patients diagnosed with
migraine and to compare the findings with those of
healthy individuals.

2. Materials And Methods
2.1. Participants

This study was conducted using cranial
magnetic resonance (MR) images of patients who
were admitted to the Department of Neurology,
Faculty of Medicine, Balikesir University, between
2023 and 2025. The study included 51 female
patients aged 18-64 years who were diagnosed
with migraine and 51 healthy female individuals
aged 18-66 years with no history of migraine or
other headache disorders, psychiatric diseases, or
cranial surgical trauma.

2.2. Research Process

The study was designed as a retrospective
analysis. Cranial MRI data of the study participants
were retrieved from the Radiology Department
archives of Balikesir University, Faculty of
Medicine. All MRI scans were obtained using a 1.5
Tesla MRI system (Philips Ingenia, 2013).
Volumetric analyses were conducted on T1-
weighted three-dimensional images.

2.3. Data Collection Techniques

T1-weighted three-dimensional images were
obtained using a multiplanar turbo spin echo
sequence. The acquisition parameters were as
follows: voxel size 1 x 1 x 1 mm, matrix 256 x 216,
slice thickness 0.9 mm with no interslice gap (0
mm), repetition time (TR) 7.0 ms, echo time (TE) 3.4
ms, and a field of view (FoV) of 256 x 240 mm.

The acquired cranial MR images were analyzed
using VolBrain software, which enables automatic
volumetric calculation of anatomical structures.
VolBrain is an online automated segmentation
platform that allows MR image analysis without the
need for additional infrastructure. T1-weighted
images were converted to NIfTI format and
uploaded to the system via https://volbrain.net/.
The analysis process took approximately 10
minutes, and the resulting reports were
downloaded upon completion. Representative
output reports are presented in Figures 1, 2, and 3.
The right, left, and total volumes of the medial
geniculate body were calculated in cubic
centimeters (cm?®). The asymmetry between the
right and left medial geniculate body volumes was
expressed as a percentage [7].

2.4. Statistical Analysis

The data obtained in this study were analyzed
using IBM SPSS Statistics version 25. The
distributional properties of the variables were
evaluated using skewness and kurtosis statistics.
The skewness and kurtosis values of age and the
right, left, and total medial geniculate body volumes
were within the range of -1 to +1, indicating a
normal distribution. The kurtosis value of the
medial geniculate body asymmetry variable was
4.259, which falls within the -7 to +7 limits
recommended by West et al. [8], for parametric
analyses. Therefore, this variable was also
considered to satisfy the assumption of normality.
Accordingly, between-group comparisons were
performed using the independent samples t-test. In
addition, the relationships between age and medial
geniculate body volumes and asymmetry were
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examined using Pearson correlation analysis. A p value < 0.05 was considered statistically significant [9].
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3. Results

In this study, cranial MR series of 51 female
patients aged 18-64 years diagnosed with
migraine and 51 healthy female individuals aged
18-66 years with no history of migraine, headache

disorders, psychological diseases, or cranial
surgical trauma were evaluated. When the results
of the normality tests were analyzed, the variables
were found to exhibit a normal distribution, as
their skewness and kurtosis values were within the
range of -7 to +7 (Table 2).
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Table 2. Skewness and kurtosis values of the variables

Variables Groups Skewness Kurtosis
Age Migraine 0,350 -0,693
Control 0,478 -0,430
MGB total volume (cm?3) Migraine 0,171 0,433
Control -0133 -0,100
MGB right volume (cm?3) Migraine 0,009 0,007
Control -0,262 0,285
MGB left volume (cm?3) Migraine 0,681 0,820
Control 0,055 0,862
MGB asymmetry (%) Migraine 0,195 -,268
Control -0,264 4,259

MGB: Medial Geniculat Body, cm3:Cubic Centimeter, %: Percent

The results of the independent samples t-test for the means of the variables identified as normally

distributed are presented in Table 3.

Table 3. Independent samples t-test results

Variables Control (x+SS) Migraine (x+SS) p Value
Age 37,04+12,04 36,94+11,95 0,967
MGB total volume (cm?) 0,129+0,019 0,133+0,017 0,192
MGB right volume (cm?3) 0,066+0,011 0,068+0,011 0,286
MGB left volume (cm?3) 0,064+0,012 0,066+0,012 0,349
MGB asymmetry (%) 3,099+£19,378 3,827+19,928 0,852

MGB: Medial Geniculat Body, cm3:Cubic Centimeter, %: Percent, X+SS: Mean#+Standart Deviation, p:

Significance

Based on the independent samples t-test,
there was no statistically significant difference
between the group means for the evaluated
variables (p > 0.05). In addition, the associations

Table 4. Results of the Pearson correlation analysis.

between age and the study variables were analyzed
using Pearson’s correlation coefficient, a
parametric method (Table 4).

Variables Age

p r
MGB total volume (cm?3) 0,319 0,100
MGB right volume (cm?3) 0,750 0,032
MGB left volume (cm?3) 0,230 0,120
MGB asymmetry (%) 0,977 -0,003

MGB: Medial Geniculat Body, cm3:Cubic Centimeter, %:Percent, X+SS: Mean#+Standart Deviation, p: Significance, r:

Correlation Coeffficient

According to the results of the correlation analysis,
no statistically significant relationship was found
between age and the other variables (p > 0,05).

4. Discussion

Migraine is a common neurovascular
disorder with a broad and heterogeneous
phenotype that encompasses both pain-related
and pain-free symptoms [10]. While the prevalence
of migraine is similar in females and males until
adolescence, a marked increase is observed in
females after puberty, and between the ages of 30
and 50, migraine becomes approximately three
times more prevalent in women than in men [11].

In recent years, clinical studies have increasingly
focused on the early phase of migraine attacks,
which may begin days before the onset of
headache. This phase may include symptoms such
as cognitive and mood changes, yawning, thirst,
and increased urinary frequency, as well as
sensory sensitivities such as photophobia and
phonophobia [10]. Although the
pathophysiological mechanisms underlying these
symptoms in migraine are not yet fully elucidated,
it is well recognized that there is a general increase
in responsiveness to auditory and visual stimuli
during migraine attacks [12].
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Patients with migraine commonly report
pronounced hypersensitivity to various sensory
stimuli, including sound, during acute attacks.
Phonophobia is defined as increased sensitivity to
sounds that are not normally perceived as
unpleasant [2]. This auditory hypersensitivity has
been hypothesized to be associated with
subcortical disinhibition occurring at the level of
activation centers such as the inferior colliculus in
the brainstem and the medial geniculate body in
the thalamus [4].

In the present study, it was aimed to evaluate
the volume and volumetric asymmetry of the
medial geniculate body in female patients
diagnosed with migraine and to compare these
parameters with those of healthy female
individuals. Some studies investigating migraine
pathogenesis have reported that increases in
medial geniculate body volume may be associated
with phonophobia in patients with migraine [2].
However, in the present study, no statistically
significant difference was detected in medial
geniculate body volumes between patients with
migraine and healthy controls.

Shin, Lee, and Park [2] reported significant
volumetric alterations in thalamic nuclei—
particularly the anteroventral, medial geniculate,
and parafascicular nuclei—when comparing
patients with migraine without aura to healthy
controls. While these authors observed an
increased medial geniculate body volume in the
patient group, the findings of the present study are
inconsistent with their results.

Sener et al. [13] did not evaluate thalamic

nuclei individually; however, they reported that
right and left thalamic volumes were lower in the
migraine group compared with healthy controls.
No significant differences were observed between
migraine subgroups. The finding of reduced
thalamic volumes in patients with migraine is
inconsistent with the results reported by Shin, Lee,
and Park (2019) [2].
Hougaard et al. [14], in a study comparing patients
with migraine without aura and healthy
individuals, reported that the medial geniculate
and anteroventral nuclei had larger volumes in the
patient group, whereas the parafascicular nuclei
exhibited smaller volumes.

Although phonophobia is a common
symptom in patients with migraine, the number of
studies directly addressing this phenomenon
remains limited [11]. In the present study, it was
demonstrated that migraine has no significant
effect on medial geniculate body volume or
volumetric asymmetry, and that no marked

changes in the volume or asymmetry of this
nucleus occur with aging. Although acoustic stimuli
originating from the inner ear in patients with
migraine do not appear to induce direct volumetric
changes in the medial geniculate body, the
presence of projections from this nucleus to both
the amygdala and the auditory cortex suggests that
auditory pathways in migraine should be evaluated
as an integrated network.

Recent functional neuroimaging studies
support this interpretation, indicating that
auditory hypersensitivity may be more closely
related to alterations in functional connectivity
rather than structural changes. For instance, Huang
et al. [15] demonstrated aberrant static and
dynamic functional network connectivity patterns,
while Klamer et al. [16] reported altered fMRI-
based neural synchrony in patients with migraine.

5. Conclusion

These findings suggest that the neural
mechanisms underlying phonophobia may involve
network-level dysregulation and thalamocortical
interactions rather than isolated volumetric
differences.  Accordingly, in order to better
understand the underlying pathogenesis of
migraine, it is recommended that the relationship
between the medial geniculate body and
phonophobia in patients with migraine be
reconsidered beyond volumetric measurements
alone.
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