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Evaluation of cerebrum volume of children 1-5 yearsld.
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Abstract

Total brain volume and regional brain size can varyin men and women. Sexual dimorphism
between the male and female brain starts in the fal period under the influence of genetic
and hormonal factors. In addition, the newborn bran begins to change in terms of both
brain volume and morphology. In the present studywe evaluated gender-related changes in
brain volume in children 1-5 years old. Magnetic reonance images of 30 healthy children
aged 1-5 years old (15 male, 15 female) were obiihfrom the Department of Radiology,
Meram School of Medicine, University of Necmettin Ebakan. The Cavalieri method and
point-counting were used to determine the brain heisphere volumes from these images.
The mean volumes of the right cerebrum in female ahmale children were 423.26 + 110.62
cm® and 456.43 + 161.39 cr%u respectively, and those of the left cerebrum werd16.41 +
103.51 cni and 460.42 + 154.99 cinrespectively. There were no significant differenes in
cerebrum hemisphere volumes between male and femalhkildren 1-5 years old P > 0.05).
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Introduction taken parallel to each other are used. The distance
between slides is set to equal and random slieetagen

There has been a great deal of interest in brdimafor ~ at the beginning of sectioning. These features are
more than a century. In early studies, brains vptmeed provided by MRI [6].
in a liquid and the brain volume was calculatedrfrthe
amount of liquid displaced [1]. Newer noninvasive Total brain volume, brain weight, and regional braize
imaging methods, such as computed tomography (CT§an vary in men and women. Sexual dimorphism betwee
magnetic resonance imaging (MRI), radiographymale and female brains begins in the fetal periodeu
sonography and scintigraphy have since been used #e influence of genetic and hormonal stimuli [Fj.
calculate the volumes of organs [2]. The use ofad@ addition, the newborn brain also changes in terhfisain
MRI has brought about a radical change in ithevivo ~ volume and morphology during further developmerjt [8
assessment of morphological structures and sulistesc The present study evaluated age- and gender-related
of the brain [3]. MRI has better tissue contrastnttCT ~ changes in brain volume in children aged 1-5 years.
[4], and it is possible to obtain accurate and igeec
volume measurements usiimgvivo MRI of the brain and Material and Methods
substructures [3].

Subjects
Stereological approaches while evaluating volumd anMRIs of 30 healthy children aged 1-5 years oldrtidde,
volume components provide more information aboutl5 female) were obtained from the Department of
volume relations of the components of structur¢s@®e Radiology, Meram School of Medicine, University of
of the stereological approaches is the Cavaliencple, Necmettin Erbakan (Figure 1A and 2A). The study
which provides information on the volumes of organd  protocols were reviewed and approved by the Iridital
substructures. In this method, two-dimensionaleslic Ethics Committee (Number 20122-05).
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film, d is the distance between the test pointthefgrid,
SL is the measured length of the scale printecherfilm,
and P is the total number of points hitting thetiseed
cut surface areas of the brain.

All of the points correspond to brain tissue cdkelcfor
each section and then total brain volume was cated!
using the above formula. The point-counting methed

a coefficient of error (CE) and was calculated gsin
formulas for CE in Microsoft Excel. CE values were
0.01-0.014 for each sample.

Results
Figure 1 A: MRI of a 2-year-old female’s brai: MRI
of a 2-year-old female's brain with a grid of 0.61.c Left and right hemispheres were evaluated in thal to
study population and separately in males and fegnale
(Table 1). The results of intragroup analysis iathd that
there were no significant differences in these
measurements between males, females, and thestiaodgl

L\ i >
perEmasammsmmaesy  POPUlation P> 0.05).

Table 1. Intragroup statistical analyses of measured
values for males, females, and the total study gi@&u>
0.05).

N Value P
Right 15 456.43+161.39
Male Left 15  460.42+154.99 063
. . Right 15 423.26+£110.62
Figure 2 A: MRI of a 4-year-old female’s brain2B: Female Lelrgt 15 416.41+103.51 012
MRI of a 4-year-old female’s brain with a grid aB@&m. _ Right 15 439 84+136.99
TowlBrain | o~ 15 4384042399 O7°

MRI Protocol

. Table 2. Intergroup analyses of the right and left
MRI was performed using a 1.5 Tesla system (Magneto measurements of males, females, and the total study

Symphony; Siemens, Erlangen, Germany), which has
high-performance three-axis gradient system. Eaainb &oup (P>0.05).
was scanned in the horizontal plane with a slitekitess

of 5 mm at intervals of 5 mm. Brain volume was Riah N15 \ila;gi13+161 39 P
estimated using the Cavalieri principle and thenpoi Male LI? t 564110 6> 091
counting method. The same sections were used fibr bo eft 15 423.26+110.62
volume estimation methods. Female Right 15 460.42+154.99 0.36
Left 15 416.41+£103.51
. Right 15 916.83+314.84
Stereology Total Brain Left 15 839 .67+213.63 0.36

Total brain volumes and those of the right and left
hemispheres were calculated using the Cavaliancipie
and point-counting method. Brain volume was estuat
from MRIs at a section thickness of 5 mm. Thesegiesa
were transferred to a computer and analyzed ugding t
program ImageJ. The surface area of each sectian w.
calculated using a grid (d = 0.6 cm) (Figure 1B 28], . . i
and total brain volume was estimated using thevdtig ~ Discussion and Conclusion

formula:
V =t x[((SU) x d)/SLfxzP Human brain size varies greatly between individuaifel

a variety of factors play roles in this variati@ender and
where t is the section thickness (including intna  body size are factors associated with brain sind, @an
consecutive sections, SU is the scale unit of ttqnl  affect the maximum size of an individual’s braih. [9
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Intergroup analyses of the right and left measurgmef

males, females and the total study group indicated
significant differences in cerebrum hemisphere nas

gable 2) P> 0.05).



Evaluation of cerebrum volume of children 1-5 yeals

An individual's brain size is thought to be verostly 3.
related to body size. Volume measurements of neural
structures are greater in males than in femalesmalss
generally have a larger body size. In a previouslyst
brain and cerebellum volumes were higher in mdias t
females but the differences were not statistically“-
significant [5].

The brain volumes of males were 8.7% greater thaget

of females between the ages of 4 and 18 in ondéqugv
study [10]. Similarly, an 8% increase in cerebellum™
volume was found in males, but there were no Sicant
differences in the volumes of total brain, right
hemisphere, or left hemisphere according to agstiver

sex [10]. 6.
The difference in male and female cerebellar siag be

due to the influence of sex hormones [2]. Sectiolnmes
obtained from the brain, cerebellum, and brainstem
provide an index of the volumetric relationships of7.
anatomical brain structures [5]. This measuremedeéex

can be used as a standard in further clinical endtional
studies [7]. Volume measurements obtained from MRIS.
are now widely used in research on neurological and
psychiatric disorders, such as Alzheimer's disease,
epilepsy, and schizophrenia [4].

The results of the present study did not reveal any
significant differences in brain volume between enahd

female children 1-5 of age. These observationsatdi 9.
that the cerebrum volume of children in this agaugris
not significantly affected by gender. This may leeduse
hormones have not reached sufficient levels togétig

differences in body size in children that havetgeteach

puberty. This study will be useful as basic infotima for
further clinical and morphometric studies.
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