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Summary

The character and timing of gyral and sulci development is one manifestation of the complex
orchestration of human brain development. This work describes the morphometry and thickness
measurement of human neonate cerebral cortex at age of 28 days. Four Brains samples were fixed
in 10% neutral buffer formalin for 24 hrs. Slides from various brain regions were prepared and
routine hamatoxylin and eosine staining procedure was applied using histological technique. The
present results clarify that the brain mean measurement from the frontal to the occipital pole was
189.6 mm, while the measurements of the frontal, parietal, temporal and occipital cortices were
4.06, 3.84, 3.48 and 3.68 mm, respectively.
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Introduction more primitive to the more sophisticated

Cerebral cortex is the most highly sections. The first fully develop areas of the
developed part of human brain, and it is the brain are the brain stem and midbrain, they
most recent structure in the history of brain govern the bodily functions necessary for life,
evolution (1). The character and timing of the autonomic functions. At birth, the lower
gyral development is one of the manifestation region of the nervous system are very well
and complex orchestration of human brain developed, while the higher regions, the limbic
development. The ability to quantify these system and cerebral cortex are still rather
changes would not only allow for deeper primitive  (11). Among cerebral cortex
understanding of cortical development, but development is the most anterior (frontal) part
also conceivably allow for pathology of the neural tube, the telencephalon, which
improved detection (2). The central nervous gives rise to the cerebral hemispheres and
system (CNS) appears at the beginning of the cortex (12). Most of the actual information
third week of gestation as a slipper-shaped processing in the brain takes place in the
plate of thickened ectoderm, the neural plate, cerebral cortex and is involved in many
in the mid-dorsal region in front of the complex brain functions as it plays a key role
primitive node. Its lateral edges soon elevate to in memory, attention, perceptual awareness,
form the neural folds (3). The neuroontogenic thought, language, and consciousness (13).
process in humans begins at gestational age The cerebral cortex is divided into gyri and
(GA), 2-3 week with the folding and fusion of sulci whose morphology is variable among
ectoderm to form the neural tube (4). At week individuals (14). This anatomical organization
4 of gestation, the rostral portion of the neural is partly related to the cortical functional
tube forms three vesicles that are destined to organization, and it may reflect Pathological
give rise to the forebrain, the mid brain, and functioning as specific abnormalities in the
the hind brain (5-8). In the developing brain, gyral and sulcal pattern are observed in certain
the cortical sulci formation is a complex developmental and neuropsychiatric disorder.
process starting from 14 weeks of gestation The aim of the study was determined the
and on ward. The cortical folding occurs early morphometry of the human neonate cerebral
during brain development (9). During fetal cortex at day (28) after birth, and to measure
development, neurons are created and migrate the initial cerebral cortex parameters.
to form the various parts of the brain. As
neurons migrate, they also differentiate, so Materials and Methods
they begin to specialize in response to Four samples of age 28 days neonatal brain
chemical signals (10). The process of were obtained from Baghdad forensic hospital.
development occurs sequentially from the A coronal incision, anterior and posterior
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separation was made through the skull, and the
brain was carefully removed. The whole brain
samples were fixed in 10% neutral buffer
formalin for 48 hrs., the spacemen sample then
fixed in 10% neutral buffer formalin for 24
hrs., the samples were washed with tap water
for 2 hrs. to remove the excess formalin
vapour and debris. Measurement of brain
samples was made using electronic digital
caliber to determine the cerebral cortex
thickness. The brain samples length by the
tape measurement from the pole of frontal lobe
to the occipital pole, while the cerebral cortex
measurement by the electronic digital caliber,
to determine the cerebral cortex thickness (15).
Specimens were then digitally photographed.

Results and Discussion

The brain is formed by two cerebral
hemispheres indicated by the presence of
longitudinal cerebral fissure (Fig. 1), which
extended from pole of frontal lobe to the
occipital pole. The frontal lobe is well
recognized and indicated by the presence of
inferior, middle and superior gyri (Fig. 2),
each of which was tortuous and covered by
the pia matter which pass into the shallow
sulci.

Figure, 1: Morphometry of cerebral cortex of age 28 day
neonate indicate, A: Central sulcus, B: Paracentral lobule,
C: Cingulate sulcus, D: Lateral ventricle, E: Corpus
callosum, F: Fornix, G: Medial frontal gyrus, H: Frontal
lobe, I: Thalamus, J: Calcarine sulcus, K: Parieto-occipital
sulcus, L: Cingulate gyrus.

The parietal lobe was present superio-
laterally and was also indicated by its gyri and
deeper sulci, laterally extended to lateral
fissure of temporal lobe. Superio-posteriorly,
there was indication of the occipital lobe and
its gyri and sulci. Laterally, the temporal lobe
was present by the superior, middle and
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inferior gyri and superior and inferior sulci.
The insular gyri detected and located in the
floor of the longitudinal cerebral fissure of the
posterior halve (Fig. 3 and 4).

Figure, 2: Cerebral, A: Cerebral aqueduct, B: Optic nerve,
C: Parahippocompus gyrus, D: Infundibulum, E: Mid
brain (cut), F: Occipto- temporal sulcus.

the following:- A: Pia matter, B: Gray matter, C: White
matter, D: Insular cortex, E: Anterior horn of lateral
ventricle, F: Posterior horn of lateral ventricle, G:
Lentiform nucleus, H: Globus pallidus, K: Putamen), I:
External capsule, L: Internal capsule, J: Thalamus, Q:
Septum pellucidum, P: Claustrum, M: Coroid plexus.

Frontal

Occipital

Figure, 4: Coronal section of Neonate brain showing,
A: Pia matter, B: Gray matter, C: White matter, D:
Insular cortex, E: Globus pallidus, F: Putamen, G:
Lentiform nucleus, I: Claustrum, J: Anterior horn of
lateral ventricle, H: Posterior horn of lateral ventricle, K:

Thalamus.
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The morphometry and thickness of the
various brain parts are shown in (Table, 1).

Table, 1: Morphometry (thickness) of four male
brains of age 28 days.

Brain  Measurement
Sample of brain from
frontal to occipital
pole (mm)

174.50

Parietal Occipital

cortex Temporal cortex

(mm)  cortex  (mm)
(mm)

2.85

Frontal
cortex
(mm)

3.80

3.70 3.00

188.27 3.73 3.71 3.70 4.19
180.44 4.03 3.71 3.72 4.04
215.00 4.66 4.25 3.65 3.50
189.553 4.055 3.843 3480 3.683

+8.939 +0.212 +0.136 +0.211 +0.271
The differences in the mean values among the treatment groups
are not great enough to exclude the possibility that the difference
is due to random sampling variability; there was no statistical
significant difference (P = 0.05).

This study was carried out for the first time.
Early dissimilarities were outlined among
newborns at birth (16). The cortical thickness
measurement might point towards a structural
abnormalities, and represent an early marker
for the later appearance of functional
disturbance and may be in part responsible for
the lower measured in children born with
intrauterine growth restriction (17). This study
disagreed with (16) for the thickness of the
cerebral cortex about 2-4 mm. The study
disagreed with Nieuwenhuys, Donkelaar,
Nicholson; the thickness was about 2.3-2.8
mm.
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