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Abstract

Headache is one of the man's most common affection. The frequency of disabling headache is explain
in part by rich nerve supply to the head (including afferent nerve fibers from trigeminal,
glossopharngyal, vagus and upper three cervical nerves), and in part psychological implication of head
pain, causing anxiety about even modest headache, head pain can be result of either intra or extra
crania disease in the distribution of any of above nerves. The aimis To study the effect of headache on
cortical and gyra thickness in the pre-central and post-central regions.This prospective study was done
in the MRI unit of AL-kadhimyia teaching hospital from the period of April 2009 to September 2009.
The study included 2 groups: group 1 included 28 patients (17 femaes and 11males) suffering from
headache of variable duration, while group 2 included 28 normal subjects as a control. Measurements
of the cortical thickness of the pre-central and post-centrd regions as well as the thickness for the 2
groups were done from the sagittal T1 weighted spine echo image. Statistical significance was
indicated by a p val ue of less than 0.05.

A statistically significant Increase in cortical thickness of the post-central region was found in headache
patients (4.03+ 0.77mm) compared with normal subjects .In patients suffering from headache a
statigtically significant increase in cortical thickness of the post-central region (4.03+ 0.77mm) when
compared with that of the pre-cenra region. the cortical thickness in pre- and post-central regions is
proportionally increased with the increased duration of headache.
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Introduction
From the anatomical point of view
the pre central gyrus lies
immediately anterior to the centra
sulcus and is known as the motor area;
large motor nerve cells in this area
control voluntary movement on the
opposite side of the body. In this motor
area the body represented in an
invested position that the feet is
located in the upper part and those
controlling the movement of face and
hand in the lower part. The post centra
gyrus lies immediately posterior to the
central sulcus, and is known as the
sensory area. The small nerve cells in
this area receive the interpret
sensation, temperature, touch and
pressure from opposite sde of the
body [1]. The motor area is the region
from which most of cortico-spinal and
cortico-nuclear nerve fibers arise, and
the region where low intensity
stimulation most  readily  €elicits
movements of the contra-latera side of
the body. Sensory area is the region to
which the ascending impulses in the
medial lemniscus and spino-thalamic
tracts are transmitted[2].

Headache is one of the man's
most common affection. The frequency
of disabling headache is explain in part
by rich nerve supply to the head
(including efferent nerve fibers from
trigeminal, glossopharngyal, vagus and
upper three cervical nerves), and in
part psychological implication of head
pain, causing anxiety about even
modest headache, head pain can be
result of either intra or extra-crania
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disease in the distribution of any of
above nerves[3].

Headache is very widespread
disease, and according to the WHO,
migraine is the most common type of
this CNS disorder. Migrain affects 15-
25% of women and 6-8% of man [4-7].
The pathophysiology of migrain is not
yet fully understood, and the available
treatment to prevent and to cure attacks
is not optimal [8]. Migrain patients
have visual symptom in 94% of cases
[9], but symptoms may involve
sensory and speech deficits [10].

Aims of the study

To study the effect of headache on
cortical and gyral thickness in the pre-
central and post-central region.

Patient and M ethods

This prospective study was done
between April 2009 to September
2009. The sudy included 2 groups:
group 1 included 28 patients (17
females and 11males) with a mean age
of 37.8 years (range 14-66years)
suffering from headache of variable
duration, while group 2 included 28
normal subjects as a control.

MRI examination were done in
the MRI unite of Al-Kadhimyia
teaching hospital, Baghdad, Irag.
Examinations were performed with
MRI unit (gyroscan 1.5 teda; philips
medical system).

MRI examination was done with
the following sequences. T2 weighted
spine echo image in axia plane, T1
weighted spine echo image is sagital
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plane and T2 weighted FLAIR image
in corona plane. Measurements of the
cortical thickness of the pre-central and
post-central gyri as wdl as the
thickness of the whole pre-centra post-
central gyri for the 2 groups were done
from the sagittd T1 weighted spine
echo image (each one of these
parameters are measured 3 times and
the average readings were taken), the
readings were done by 2 independent
radiologists to decrease the inter-
observer error.

Statistical analyss using the
program SPSS (version 15 for
Microsoft Windows). The cortica

thickness and the whole thickness of
the pre-centra and post central gyri for
those patients suffering from headache
were compared with that of the control
group. Statistical significance was
indicated by a p vaue of less than
0.05. The cortica thickness and gyra
thickness of the pre- and post-centra
regions were calculated and expressed
as mean + SD. The percentage of
difference  between the corticd
thicknesses of the pre and post-central
gyri was calculated as percentage of
change in thickness.

Reaults

The 56 patients included in the
study comprises 28 patients (17
females and 11males) with a mean age
of 37.8 yeas (range 14-66years)
suffering from headache of variable
duration, and another 28 normad
subjects as a control.

Table 1, 2, and 3 summarizes the
means, standard deviation, minimum
and maximum values of cortical and
gyral thickness of the pre-and post-
central region and the mean of
percentage of corticd  thickness
difference in pre- and post- centrd
region.

Regarding cortical thickness of
the post-central gyrus, a statistically
significant  difference  was found
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between the normal subjects (2.46+
0.27mm) and those patients suffereing
from headache (4.03+ 0.77mm) (p <
0.05). Similarly the gyral thickness of
the post-central gyrus was thicker in
patients with  headache (17.2+
2.72mm) when compared with normal
subjects (12.47+ 0.77 mm) (p < 0.05).

In  patients suffering from
headache a datisticaly significant
difference in cortical thickness of the
pogt-centra gyrus (4.03+ 0.77mm)
when compared with that of the pre-
cenral gyrus (3.07+ 0.65mm) (P <
0.05). No signiicant difference in the
cortical thickness of the post-centra
gyrus (2.46+ 0.27mm) and pre-centra
gyrus (2.42+ 0.35mm) in normal
subjects (p = 0.160).

An increase in cortical and gyral
thickness of the pre-central region in
headache patients (3.07+0.65mm and

14.53+2.56mm  respectively) was
observed but this increase is
statistically  insignificant  compared

with normal subjects (2.42+0.35mm &
12.05+0.73mm) (P=0.150 P=0.200)
respectively.

Figure 1 show the relationship of
the cortical and gyral thickness of the
pre- & post-central gyri in patients
suffering from headache, generally
cortical thickness is proportionally
increased with the increased duration
of headache.

Figures 2 and 3 shows an MRI
images showing cortical and gyra
thickness of the pre-central and post
central gyri in selected patients with

headache and in delected normal
subjects.
Discussion

MRI studies have shown

functional abnormalities in the brain in
patients with headache [11,12]. It is
possible that such an altered function
of brain structures might be associated
to structural changes [13]. Migraine
patients with T2-visble hyperintense
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lesions have significant reductions of
GM density of several brain regions
when compared with healthy controls.
Such changes were bilateral[14]. A
number of recent sudies in
migraineurs show subclinical structura
brain changes, going from progressive
cellular damage in nociceptive systems
to diffuse WM loss, multifocal WM
lesions, and ischemic stroke [15,16].

The somatosensoary cortex is one
of the thinnest areas in the brain,
usually around 2mm [17].

In our study increased cortical
thickness in the post-centra gyrus of
patients suffering from headache .
4.03+ 0.77mm) when compared with
norma subjects (2.46+ 0.27mm) (p <
0.05). Similarly the gyra thickness of
the post-central gyrus was thicker in
patients with headache (17.2+
2.72mm) when compared with normal
subjects (12.47+ 0.77 mm) (p < 0.05).
These results are comparable with that
noticed in previoudy reported study
were the most significant thickness
changes were in  the caudd
somatosensory cortex in migraineurs,
where the brain processes pain signals
coming from the head and face [17].
Anatomical changes underlying
increases in cortical thickness may
include an increase number and\or
density of neuronal and\or glial cellsin
certain part of the cortex. This foca
dysplasia may render the cortex more
excitable, one of the leading
hypotheses in migrain pathophysiology
is indeed that the brain of migraineurs
is hyper excitability [18-20].

In our study the corticd thickness
of the post-central gyrus is increased
by 36.2%, this result was greater than
that observed by Hadijikhani N et &
[21] where they found that
somatosensory was an average of 21%
thicker in migraine sufferer. it could be
the result of long-term stimulation of
sensory fields in the cortex, caused by
the pain from frequent headaches [17].
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In normal people although the
cortical thickness of the post-centra
gyrus (246 0.27mm) dightly
exceeding the cortical thickeness of
pre-central gyrus (2.42+ 0.35mm) this
difference is datisticaly insignificant
(p = 0.160) and these results were
approximately comparable to that
noted in the reported literature where
the mean cortical thickness
measurements of 2.70 mm and 1.86
mm for motor and sensory cortices,
respectively [22].

In headache patients the cortical
thickness of the post-central gyrus
(4.03+ 0.77mm) is more than that of
the pre-central gyrus (3.07+ 0.65mm)
(p <0.05), this observation was not
seen in normal subjects. Granziera C.
et a [23] showed thickening of the
visua areas involved in motion
processng in  migraineurs.  An
increased thickness of visual cortical
areas could be the result of a foca
dysplasia leading to exaggerated
excitability of neurons in these regions
[20,24,25]. Dasllva AF. Et a [17]
reported increased thickness of the
somatosensory cortex in migraneurs,
especialy in the area of the head and
face representation.

In headache sufferers an increased
in the cortical and gyra thickness of
the pre-central gyrus was found when
compared with normal subjects but this
observation was statistically
insignificant.

In generd the cortical and gyral
thickness of the pre- and post-central
gyri in patients suffering from
headache is increased with the duration
of the headache. This observation can
be explaned by the fact that GM
changes might be the consequence of
repeated brain insults during the
headache attacks, the repetition of the
attacks over time might result in a
damage of selected cortical structures
[14]. The increase in cortical thickness
observed could be due to repeated glia
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activation following repeated episodes
of hypoperfusion [26], Moreover we
can only speculate on the nature of the
pathol ogical changes  underlying
increased GM density in brain regions
of migraine patients. First, a synaptic
and neuritis Sze increase related to an
experience-dependent plasticity can be
advocated. The repetition of migraine
attacks with the continuous activation
of pain-related pathways might drive
the formation of synapses, and these
changes might lead to adaptive
remodeling of neura circuits, as
suggested for sensory experience [27]
and learning [28]. Second, increased
GM density might be the consequence
of neuronal loss and secondary reactive
glioss in those brain regions that
experience  significant  functiona
changes during the migraine attacks.
Finally, preapoptotic osmotic changes
associated to early neurona and glia
pathology secondary to the vascular
changes observed during the migraine
attacks might also play a role in this
context [14].

Conclusions

1. Patients with headache have
increased cortical and gyral thickness
of the post centrd gyrus when
compared with normal subjects.

2. Although patients with headache
have increased corticdl and gyrd
thickness of the pre centra gyrus but
this increase in statistically
insignificant when compared with
normal subjects.

3. The cortica and gyral thickness of
the post central gyrus is proportionally
increased with the duration of
headache.
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Table 1 Thickness of post-central cortex (mm) in patients with headache and in
control group.

Headache % of Pvaue
Norma X .
subjects patients | thickened
cortex
Minimum 1.80 2.8 12.1
Maximum 2.90 54 55.2
Mean 2.46 4.03 36.2 P<0.05
Std. Deviation 0.27 0.77 12.27
Total 28 28 28

Table 2 Thickness of pre-central cortex (mm) in patients with headache and in control

group.
Normal He_adache %_ of Pvaue
. patients thickened
subjects
cortex

Minimum 1.80 2.0 2.8
Maximum 3.10 51 54
Mean 242 3.07 4.03
Std. Deviation 0.35 0.65 0.77 P=0.150
Total 28 28 28

Table 3 Gyral thickness of pre-central and post-central gyri (mm) in patients with
headache and in the control group.
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Pre-centra gyrus Post-centra gyrus

Norma | Headache | Pvalue | Normal Headache P value

subjects | patients subjects patients
Minimum 10.80 10 10.10 13
Maximum 13.50 20 14.00 24
Mean 12.05 14.53 P=020 12.47 17.2 P<0.05
Std. 0.73 0 0.77
Deviation 2.56 2.72
Total 28 28 28 28
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Figure1 A: relationship of the cortical thickness of the pre- and post-central gyri in
patients with headache. B:relationship of the cortical thickness of the pre- and post-
central gyri in patients with headache
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Figure 2 A: T1 weighted MRI of a norma person, age 40 year, has no headache
showing normal pre central and post central cortical thickness (2.2mm and 2mm
respectively). B: T1 weighted MRI of a norma person, age 44 year, has no headache
showing norma pre central and post central cortical thickness (2.7 mm and 2.2mm
respectively).

Figure 3 A: T1 weighted MRI of a patient ,age 36 years has headache of 10 years
duration showing increasing cortica thickness in pre centra and post central gyri
(5.1mm and 5.4mm respectively). B: T1 weighted MRI of a patient, age 42 years
has headache of 7 years duration showing increasing gyral thickness in pre central and
post central gyri (17.7mm and 19.2mm respectively).
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