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Abstract : Morphometric measurements of the corpus callosum (CC) are important to have normative values
according to gender, age and race/ethnicity. The present study examined the correlation between age, gender,
and CC morphometrical data, across ages <I10>60 years old to characterize normal developmental
alternations in order to be as standard local reference for Sudanese. At issue; the objectives are also to examine
whether CC index continues to increase throughout life, whether there are regional differences in measurements
of CC maturation, and whether these outlines are sexually dimorphic.

The CC on Magnetic Resonance midsagittal T, weighted images was measured in 233 normal Sudanese
subjects, (126 were males constituting 54.1% and 107 were females constituting 45.9%) admitted to Modern
Medical Center, Royal care international hospital, MRI centers Khartoum-Sudan.

Considering age and gender; Fronto occipital maximum brain length, Thickness of CC compartments at its
maximum level for rostrum, genu, body/trunk and splenium, CC greatest anteroposterior (AP)diameter, fronto-
corpus callosum length, occipito-corpus callosum length and corpus callosum index (CCI) were measured. Data
were analyzed using SPSS programe (Ver.16). All dimensions of CC compartments and brain have significant
relation with increasing age at p=0.000 except for occipito-corpus callosum length where no significant
relation was detected (p=0.126). The gender has an impact on the changes detected in the brain and CC
compartments except for the rostrum, genu, callosal AP maximum diameter. Brain dimensions were
significantly larger in males than in females at (P < 0.05). Reverse findings were found in the CC trunk,
splenium maximum thickness and CCI, where females were greater than males with significant difference at P=
0.000, 0.011 and 0.031 respectively .The CCI increased with age and then decreased thereafter. There was also
a positive linear relationship between the AP length of the CC and the fronto-corpus callosum length.
Regression equation for predicting the length of the CC and morphometric index as local reference for
normative data of CC during maturation in the Sudanese population in both genders at similar age classes have
been established.
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l. INTRODUCTION

Neuroimaging of the corpus callosum(CC) has attracted the researchers in both medical and

neuroscience awareness in the past few decades.[1]Callosal changes due to brain atrophy were
characterized in many diseases [2-4]as well the abnormalities in callosal morphology have also been
reported in neuropsychiatric disorders[5] , developmental disorders[6] also changes are found during
normal human development and aging [7], with callosal morphology reflecting gender differences [8].
Regarding differences in the size of humans’organs including CC according to race/ethnicity; CC
dimensions, morphology and sex-related differences have been of interest to investigators. [9]
Most of the studies on the morphometrery of CC were carried out in Western countries on the
Caucasian population [10-14] and a few studies were performed in the East Asian population
[15,16]Minimal variability in the dimensions and relative dimensions of the CC in Greek people was
reported [9]. Takada in 2003 did not observe any difference in the regional size of CC between genders
in Japanese subjects [15] On the other hand; another study found a well established difference in size,
shape and position of the CC between genders. [11]

Magnetic resonance imaging (MRI) provides the most resolute images of the CC compared
with the other imaging modalities [17].

To the best of our knowledge; no study has been obtained for Sudanese to characterize the
norms, as clearly; there is a lack of comprehensive reference data with respect to callosal maturation.
All data were interrelated to American, European, or Asian populations. In the present study we
examine the correlation between age, gender, and CC morphometrical analyses using MRI, across ages
<10>60 years old to characterize normal developmental alternations in order to be as standard local
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reference for Sudanese residence in central Sudan .knowledge about the norms might eases the early
prediction of disorders if happened. At issue; the objectives are also to examine whether CC index
continues to increase throughout life or reaches adult levels at earlier ages, whether there are regional
differences in measurements of CC maturation, and whether these outlines are sexually dimorphic for
Sudanese populations.

1. MATERIALS AND METHODS
This study is a descriptive cross-sectional study conducted at Modern Medical Center and Royal Care
International Hospital. This study was carried out using MRI scanner of 1.5 Tesla (Toshiba) during the
period from August 2014—2017.
2.1 Population:
This study included males and females with normal corpus callosum , their age ranged between 1 -83
years. Patients were excluded only when the pathologic process affected, or could affect, the corpus
callosum (e.g., hydrocephalus or tumor) and when the entire corpus callosum was not on a single slice
as a consequence of an oblique imaging plane. Magnetic resonance images were eliminated if there
was any visible evidence of deviation from the midsagittal plane.
2.2 Sample size and type:
A convenient sample type was adapted, where a total of 233 patients (126 males constituting 54.1%
and 107 females constituting 45.9%) present for Brain MRI scan were included in the study in respect
to the inclusion criteria. Considering the gender subjects were grouped as <10, 11-20 , 21-30, 31-
40,41-50 ,51-60 and >60year old.Distribution of the total study sample age were as follows: <10=(24,
10.3%), 11-20=(33, 14.2%), 21-30=(37, 15.9%), 31-40=(49, 21.0%), 41-50=(40, 17.2%), 51-60=(17,
7.3%) and >60=(33, 14.2%), the study sample mean age was 36.72+20.77.The 126 males mean ages
were classified into age classes as follows : Ages <10 =(4.084 +23.02) ages from 11-20 =(13.30+3.23)
and 21-30 were (26.06+2.69), 31-40were(36.56+2.93),ages from 41-50were(46.00+2.91) ,51-60were
(56.00+3.16) and ages >60were 72.88+6.71. The 107 females mean ages were classified into age
classes as follows: Ages <10= (3.40+1.34), ages between 11-20 were (16.30+2.45) ages from 21-
30were (26.09+3.16), 31-40were (36.26+2.44) ages from 41-50 were (47.04£2.78), 51-60 were
55.55+2.06 and ages >60 were (70.8545.63).
2.3 Methods:
2.3.1 Techniques:
Head coil was used with a sheet on the table, dentures, hair clips, hair combs, earrings, nose rings,
necklaces, were removed .Patients were positioned so their head and neck are relaxed, but without
rotation in either plane, centre the field of view on the nasion in the midline, making minor
adjustments for baseline tilt.
2.3.2 Measurement:
Data collection sheet were used to collect data about demographic characteristics (gender and age). In this
study various parameters of corpus callosum were measured in Sudanese at the mid-sagittal plane of T,
MR Images as described by Figueira et al. 2007[18]. The considered variables were:-
e Fronto occipital maximum length.
e Thickness of various parts of corpus callosum at its maximum level (rostrum, genu, body/trunk and
splenium).
e Greatest Anteroposterior Diameter Of corpus callosum.
e Fronto-Corpus Callosum length (Distance of corpus callosum from frontal pole) and Occipito-Corpus
Callosum length ( occipital pole of cerebral hemisphere).
e Corpus callosum index (CCI)
Corpus callosum index (CCI) was obtained on a conventional best midsaggital T1W image, using a simple
orthogonal semi-automated system, by drawing a straight line at greatest anteroposterior diameter of CC
and a perpendicular at its midline, owing to points genue maximum thickness, trunk maximum thickness
and maximum thickness length of CC were measured and normalized to its greatest anteroposterior
diameter (from genu to splenium), CCI was found for each cases, one by one, from the calculated
measurements by Formula applied previously by Mehmet et al 2012 [19]
Corpus callosum index (CCI) = (Genue maximum thickness + Trunk maximum thickness + Splenium
maximum thickness /(CC greatest anteroposterior diameter )

2.3.3 Method of data analysis:
The Obtained data were transferred to SPSS (ver. 16.0) programme and were analyzed and presented as
mean, standard deviation, and normal curve as well as significant differences between the different age
groups was tested
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FIGURES AND TABLES
Table 1 Descriptive statistics of the dimensions of Corpus Callosum (CC) and Brain in Sudanese

Descriptive Statistics

Morphometric index N Min(mm) Max(mm) Mean(mm) STDV
Fronto Occipital Length 233 70.00 196.00 165.03 11.39
CC greatest anteroposterior diameter 233 52.00 163.00 74.33 7.49
Rostrum Maximum Thickness 233 0.30 3.00 1.24 .50
Genu Maximum Thickness 233 5.00 18.00 11.56 2.39
Trunk Maximum Thickness 233 2.70 9.00 6.21 1.34
Splenium Maximum Thickness 233 3.70 15.00 10.64 2.18
Fronto-Corpus Callosum Length 233 3.00 51.20 36.32 4.22
Occipito-Corpus Callosum Length 233 40.00 72.00 55.98 5.42
Corpus Callosum Index 233 0.034 0.514 0.37 0.06

CC greatest anteroposterior diameter /Fronto occipital length (Ratio)is 74.33/165.03=0.45

Table 2 Descriptive statistics of the Brain dimensions in Sudanese population classified according to age

Descriptive B

N Mean STDV Min Max value
<10 24 154.04 13.06 132.00 177.00
11-20 33 163.67 10.49 143.00 196.00
21-30 37 166.37 8.44 153.00 190.00

Fronto Occipital Length 31-40 49 168.85 7.46 154.00 186.00 0.000
41-50 40 164.92 16.71 70.00 187.00
51-60 17 166.19 8.64 153.00 180.00
>60 33 166.71 6.84 154.00 180.00
Total 233 165.03 11.39 70.00 196.00
<10 24 38.78 3.52 32.00 44.00
11-20 33 36.91 3.71 29.00 47.00

21-30 37 36.20 3.27 31.00 48.00 015

Fronto-Corpus Callosum 31-40 49 34.89 5.49 3.00 42.00 '

Length 41-50 40 36.22 3.10 30.00 46.00
51-60 17 37.17 5.84 32.00 51.20
>60 33 35.89 3.39 29.00 44.00
Total 233 36.32 4.22 3.00 51.20
<10 24 55.45 6.55 43.00 65.00
11-20 33 56.54 571 44.00 67.00
21-30 37 56.54 521 47.00 72.00

Occipito-Corpus Callosum 31-40 49 57.50 4.88 48.00 68.00 126
Length 41-50 40 54.62 5.08 44.00 63.00
51-60 17 53.91 5.11 46.60 63.00
>60 33 55.63 5.46 40.00 67.00
Total 233 55.98 5.42 40.00 72.00
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Table 3: Dimensions of Corpus Callosum compartments in Sudanese population classified according to

age
Morphometric index Age N Mean Std. Min Max P-value
Class
CCAPD/(mm) <10 24 61.50 6.69 52.00 80.00 0.000
11-20 33 70.80 6.88 55.00 84.00
21-30 37 75.18 5.88 63.00 87.00
31-40 49 77.58 5.34 66.00 89.00
41-50 40 79.77 14.26 67.00 163.00
51-60 17 76.13 5.19 67.00 88.00
>60 33 76.93 5.30 67.00 92.00
Total 233 74.76 9.45 52.00 163.00
RML/(mm) <10 24 7 41 .30 2.40 0.000
11-20 33 1.07 43 50 2.40
21-30 37 1.34 43 .80 2.50
31-40 49 1.52 46 1.00 3.00
41-50 40 1.31 45 .80 2.60
51-60 17 1.35 .59 50 2.80
>60 33 1.09 A48 50 2.40
Total 233 1.24 .50 30 3.00
GML/(mm) <10 24 8.81 1.97 5.00 13.00 0.000
11-20 33 10.90 2.15 7.60 15.00
21-30 37 12.68 1.71 8.00 16.00
31-40 49 13.03 2.20 7.00 18.00
41-50 40 12.45 1.66 9.00 16.00
51-60 17 10.98 2.11 7.00 14.00
>60 33 10.01 1.85 7.00 15.00
Total 233 11.56 2.39 5.00 18.00
BML/(mm) <10 24 4.63 1.37 2.70 7.50 0.000
11-20 33 5.88 1.29 4.00 8.00
21-30 37 6.75 .96 4.40 9.00
31-40 49 6.83 .98 4.70 9.00
41-50 40 7.05 .86 6.00 9.00
51-60 17 5.99 75 5.00 7.00
>60 33 5.25 1.23 3.00 9.00
Total 233 6.21 1.34 2.70 9.00
SML/(mm) <10 24 7.88 1.57 4.00 10.00 0.000
11-20 33 10.21 2.55 3.70 15.00
21-30 37 11.28 1.69 7.40 15.00
31-40 49 11.18 1.85 6.00 14.00
41-50 40 11.92 1.73 8.00 15.00
51-60 17 11.32 1.73 8.00 14.00
>60 33 9.66 1.64 7.00 13.00
Total 233 10.64 2.18 3.70 15.00
CCl <10 24 .34 .05 .267 A7 0.000
11-20 33 37 .08 .034 51
21-30 37 41 .04 .310 .50
31-40 49 40 .04 .287 A48
41-50 40 39 .07 .038 .50
51-60 17 37 .04 .314 45
>60 33 .33 .05 .236 46
Total 233 37 .06 .034 51
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CCGAPD Stands for CC anteroposterior diameter, RMT for Rostrum Maximum Thickness ,GMT for Genu
Maximum Thickness, for TMT Trunk Maximum Thickness, for SMT =Splenium Maximum Thickness, and CCI
for Corpus Callosum Index .(sig at p<0.05)

Table 4 Morphometric index/ chart established for brain and Corpus Callosum dimensions in Sudanese

population for both genders at similar age classes
Morphometric Gender Age Classes
index
<10 11-20 21-30 31-40 41-50 51-60 (60
FOL/(mm) Male 154.42 169.3 171.31 171.30 163.05 170.21 167.60
+13.5 +5.35 +8.50 +7.19 124,76 +7.95 +6.98
Female 152.60 161.21 162.61 165.00 166.30 162.62 163.42
+12.17 +11.30 +6.29 +6.30 +6.68 +7.97 +5.50
CCAPD/(mm) 62.00 70.40 75.18 78.26 84.05 76.66 76.69
Male +7.19 *7.47 +6.41 +5.19 +20.83 +6.82 +5.71
comale | oass | 7098 | 7519 | 7650 | 7660 | 7566 | 77.85
+6.77 +5.61 +5.55 +4.49 3.57 +3.57
RMT/(mm) Male .80 1.13 1.42 154 1.46 1.40 1.08
+.44 +.49 +.53 +.39 +.454 +.79 +.47
Female .66 1.05 1.27 151 1.20 1.32 1.12
+.194 +.420 +.33 +.55 +.43 +.38 +.57
GMT/(mm) Male 9.02 10.57 12.36 13.08 12.64 11.62 9.70
+2.03 *2.32 +1.86 +2.22 +1.57 +2.26 +1.35
Female 8.02 11.04 12.93 12.94 12.30 10.41 11.14
+1.63 +2.10 +1.59 +2.23 +1.74 +1.92 +2.96
TMT/(mm) Male 4.62 5.15 6.58 6.85 6.88 6.08 4.98
+1.45 +1.32 +1.14 +1.04 +.78 +.79 +.90
Female 4.68 6.20 6.89 6.79 7.18 5.91 6.27
+1.21 +1.16 +.81 +.90 +91 .75 +1.80
SMT/(mm) Male ¢7i.75?7 1?2'?:5 ilégg 1143 | 1197 | 1130 | 946
+1.79 +2.13 +1.97 +1.54
Female 8.58 10.58 11.50 10.78 11.87 11.35 10.42
+1.51 +2.47 +1.33 +1.93 141 +1.59 +1.90
FCCL/(mm) Male 39.04 38.90 37.37 36.16 37.00 39.98 36.09
+3.61 +3.17 +3.91 +3.01 +3.26 +6.88 +3.73
Female 37.80 36.05 35.30 32.89 35.65 34.66 35.14
+3.34 +3.65 +2.42 +7.68 +2.91 +3.46 +1.67
OCCL/(mm) Male 54.89 59.80 59.06 58.69 53.58 54.45 55.88
+7.01 +5.99 +5.07 +5.35 +4.80 +6.18 +5.77
Female 57.60 55.12 54.61 55.64 55.39 53.44 54.71
+4.33 +5.08 +4.53 +3.39 +5.24 +4.27 +4.38
C.Cl Male 0.34 0.35 0.39 0.40 0.40 0.37 0.32
+.05 +.05 +.044 +.05 +.04 +.04 +.05
Female 0.35 0.37 0.41 0.39 0.39 0.36 .35
+.04 +.09 +.03 +.03 +.09 +.03 +.06

FOL Stands for Fronto Occipital Length , CCAPD for

CC greatest anteroposterior diameter,RMT for

Rostrum Maximum Thickness ,GMT for Genu Maximum Thickness, for TMT Trunk Maximum Thickness, for
SMT =Splenium Maximum Thickness, FCCL for Fronto-Corpus Callosum Length,OCCL for Occipito-Corpus
Callosum Length, and CCI for Corpus Callosum Index
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Table 5: Dimensions of Brain and Corpus Callosum compartments in Sudanese population classified
according to gender with independent Samples Test.

Independent Samples Test
Group Statistics
Means
t Sig. (2-tailed)
Morphometric index Gender N Mean STDV
Fronto Occipital Length Male 126 166.65 13.23 2.38 018
Female 107 | 163.11 8.43
CC anteroposterior diameter Male 126 75.15 11.36 67 499
Female 107 74.31 6.56
Rostrum Maximum Thickness Male 125 1.27 54 82 410
Female 107 1.21 46
Genu Maximum Thickness Male 126 11.33 2.45 -1.59 112
Female 107 11.83 2.30
Trunk Maximum Thickness Male 126 5.91 1.41 3.77 .000
Female 107 6.56 1.16
Splenium Maximum Thickness Male 126 10.31 2.34 -2.57 011
Female 107 11.04 1.92
Fronto-Corpus Callosum Length Male 126 37.31 3.88 3.99 000
Female 107 35.16 4.31
Occipito-Corpus Callosum Length Male 126 56.71 5.98 2.25 025
Female 107 55.12 4.55
Corpus Callosum Index Male 126 37 .05 217 031
Female 107 .38 .06
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Figure (1) The maturation of corpus callosum considering the index and age classes during life
development.
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Figure (2) A scatter plot diagramme shows the linear relationship between the fronto occipital
maximum length and CC maximum AP diameter. As the FOML increases the CCMAPD
increase by 0.39 mm starting from 10.56 mm {the contribution of the FOML to do change in the
CC measurement is 349%} ,{regression equation y=0.386x+10.56}

AV DISCUSSION

The (CC) is the major commissure connecting the cerebral hemispheres and there is evidence
of its continuing development into young adulthood [20] However, few are known about changes in the
characteristics of the CC compartments. Table (1) shows the measurements of the brain and the CC
compartments for Sudanese measured in (mm). CC greatest anteroposterior diameter to Fronto
occipital length (Ratio) was 0.45, that means it is around half of the brain measurement, the relation
between them can be justified as that the segments of the CC (genu, body, rostrum and splenium) are
topographically organized to carry interhemispheric fibers representing brain cortex and the
development of each of these regions can provide approaching into the brain development. [21]The
anatomical relation between the CC and brain is that CC is the main fiber tract connecting the two
cerebral hemispheres.[22]These data reflect the fact that the fronto callosal maximum distance and
CCMAPD have an association, as seen in figure (2) that shows the linear relationship between the two
variables. As the FOML increases the CCMAPD increase by 0.39 mm starting from its measurement of
10.56 mm , the contribution of the FOML to do change in the CC measurement is 34%. Regarding the
relation between the brain and CC dimensions in our study, we concluded that there is symmetry
between the brain and the measurement of CC. This result is similar to Estruch et al. [23] and
Mourgela et al. ’s study (9) and another Iranian study [24]. Regression equation has been established for
Sudanese CC: y=0.386 x+10.56; Corpus callosum maximum AP diameter (mm) = 0.386 X
Frontocorpus maximum diameter (mm) +10.56.

We studied the age-related changes in the measurements of the brain and maximum thickness
of the four compartments of the CC in the MRI scans of 233 healthy Sudanese individuals aged
<10>60 years. The impact of age has been studied comprehensively as noticed in table (2) and (3).
Fronto Occipital Length was found to be as maximum value at the age between 31-40 years with
significant relation with the age except for occipital callosal length where no significant relation
between this part and advancing age p=0.126. Total midsagittal measurements of the corpus callosum
for all its compartments increased significantly across the age span although significant increases were
limited to occipito-corpus callosum length. Fronto-CC maximum value was found in the age <10 and
measured 38.78mm. CCAPD/(mm)reached its maximum at the age of 41-50 (79.77mm) ,RML at 31-
40(1.52mm), GML at 31-40(13.03mm) ,BML at 41-50(7.05mm),SML at 41-50(11.92mm) and CCI
maximum maturation value at the age between21-30(0.41).

Table (4) presented morphometric index/ chart established for brain and CC dimensions in
Sudanese population for both genders at similar age classes.

In our study without considering the gender, according to age group we observed development
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of CC continued and showed statistical significant relationship between the age and its compartments
at (p< 0.05).The significant relation between the fronto- occipital diameter of brain with age; and the
maturation of the genue; is that they are correlated to each other’s where the genu region is linked with
the prefrontal cortex[25]A similar view by Luders et al was given ,they stated that genue growth may
start in late adolescent period when frontal lobe is actively developed.[7] that is where the maximum
value for the genue was found at the ages between 31-70years in our study. Keshavan et al, has
reported that between children and adolescent and between adolescent and young adults, the genu
region is significantly increasing.[25] However, in their study, the distribution of age groups is
obviously doesn’t match with the age group in our recent study.

The gender has an impact on the changes detected in the brain and CC compartments except
for the rostrum, genu, callosal AP maximum diameter. In a study done in Iranian population [24], there
was no significant difference detected in CC diameters between genders. and they were similar to the
findings of Takeda’s study in Japan [15]and Tuncer’s study in Turkey [26].The current study showed
that there is significant difference between the splenium in both genders as noticed in table(5).This
findings was of reverse results to studies of human CC, who mentioned the insufficient evidence to
support the presence of sex related differences in the size or shape of the splenium[27] other study
showed no gender related difference of splenium in the Japanese [15]and in the Indians [28,29].
Another study showed no significant difference in splenial width found between males and females
[30]. Another study found a significant gender related differences in the thickness of splenium.[24]
However, on the basis of our findings in the present study, one can conclude that Sudanese differs from
other population and there is significant sexual dimorphism in splenium .The differences on
quantitative data of CC in various areas of the world which were seen in different studies may be due to
racial/ethnic factors.[15,30]

Brain dimensions were significantly larger in males than in females (P < 0.05),and reverse
findings were found in the CC trunk maximum thickness, splenium maximum thickness and CCI where
females were greater than males with significant difference at 0.000,0.011 and 0.031 respectively as
noticed in table(5), similar results was mentioned by De- Lacoste-Utamsing and Holloway 1982
[31].Some studies have reported greater width of trunk in females, [32,33] These findings were
observed in our study .Another studies showed larger genu in males [32 ,34]and a larger anterior trunk
in males. [32] Most studies have failed to find any evidence of sexual dimorphism in CC. Some studies
have reported greater splenial width and area in females.[35-37]Bishop and Wahlstein[27]
Witelson[32] also did not report any gender related differences in splenial areas. Similarly, an Indian
study [34] also failed to find gender related difference in splenium. Our results concerning Sudanese
were not in agreement with most of the literature.

The maturation of the CC has been described to begin at approximately 8 to 10 weeks of
gestation.[38,39] Number of collosal fibers are fixed at birth, however, structural changes at CC
continues due to myelinination of fibers during postnatal development, redirection, pruning and
myelination.[39] The complete formation of CC continues to enlarge throughout infancy, childhood,
and young adulthood.[40] Schaefer et al stated that growing of CC continues till the 15 year age and
during this period it could be reflections of increasing the myelinisation of CC.[41]On the other hand
Simon et al claimed growing of CC continues until the 18th year-old. [42] .In our study without
considering the gender and according to age group we observed maturation of CC continued and
showed significant increasing with age with maximum values for CCI were found at the ages between
the 21-30 age and measured 0.41.0ne study done by Mehmet llkay Kosar 2012 [19] shows that the
CCl was 0.44 + 0.05 at the age 6-9 years, 0.46 £ 0.05 at 10-13 years and 0.45 £ 0.03 at the age 14-17
years old.

In our present study CCI showed significant difference between the two genders at p=0.031
,CClI in males was 0.37 and in females was 0.38 ,it increased by increasing age and then it reduced
thereafter figure(1) and table(5). Total midsagittal CCI (Splenum, body, Genu ,rostrum and CC
maximunm AP length ) increased strongly across this age span for both genders, although significant
increases were limited for corpus to occipital brain regions. The maturation of brain and CC
compartments across the age less than 10 and greater than 60 was presented in table (4) for both
genders. It was considered as chart for Sudanese norms for development .The majority of maturational
changes in the splenium of the CC across this age span suggests the anterior sections may have already
reached their adult sizes in the childhood age 11-20 was (9.36+2.65) for males and (10.58+2.47) for
females which is similar to the measures found at the age more than 60. This possibility was
investigated by comparing our pediatric data to scans on adults subjects aged 20-60, acquired and
analyzed in an identical approach, as noticed in table (4)
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There were little differences between the adolescent and adult means in the rostrum; in the
childhood ages between 11-20 and ages more than 60 for both genders as well the changes appears in
the genu at the age group less than 10 years was found to be small for both males and females
comparing to the subjects whose age greater than 60 years old. This is in contrast to the remaining mid
and posterior part which was significantly smaller for the pediatric group. This supports the concept
that the rostrum and genu plateau at adult sizes early in development. [43]

Ongoing development of the body/trunk of the CC is consistent with continued maturation of
higher association well into adulthood, since a large amount of callosal fibers derived from these parts.
[44] However aging affected this maturation, to be decreased by increasing age for both genders
significantly. We had detected changes in the genue and restrum regions in both genders, the changes
was found to be due to age but not statistically correlated with gender. Perhaps the increasing frontal
connectivity patterns of adolescence involve mainly intra hemispheric, as opposed to inter hemispheric,
structures. This anterior-to-posterior CC maturation, reflects anterior/posterior patterns of inter
hemispheric myelination and connectivity during normal development [43]

V. CONCLUSION

All dimensions of CC compartments and brain have significant relation with increasing age at p=0.000
except for occipito-corpus callosum length where no significant relation was detected (p=0.126). The gender has
an impact on the changes detected in the brain and CC compartments except for the rostrum, genu, callosal AP
maximum diameter. Brain dimensions were significantly larger in males than in females at (P < 0.05). Reverse
findings were found in the CC trunk, splenium maximum thickness and CCI, where females were greater than
males with significant difference at P= 0.000, 0.011 and 0.031 respectively .The CCI increased with age and
then decreased thereafter. There was also a positive linear relationship between the AP length of the CC and the
fronto-corpus callosum length. Regression equation for predicting the length of the CC and morphometric index
of CC in the Sudanese population in both genders at similar age classes has been established. A local reference
for normative data of Sudanese brain and CC morphometric indices has been established during maturation for
both genders.
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