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The introduction of the methods of magnetic resonance imaging into the practice of morphofunctional study of hu-

man brain has qualitatively improved the possibilities of
studying the corpus callosum under conditions of norm and
pathology [9-15,17]. In addition, in the first case, interest
comes down to determining its age-related changes, sexual
dimorphismus, and the refinement of topographic mapping
of commissural nerve conductors, which perform associa-
tive interaction between the corresponding contralateral
centers of the new cortex [3,9-12,14,16,17]. Given that the
research is carried out in the intravital state, MRI imaging
methods currently allow solving many problems in this
aspect of neuromorphology. However, it should be borne
in mind that they still have insufficient resolving power to
distinguish the anatomical details.

It is commonly known that, due to its complex spatial
configuration the corpus callosum in MR imaging proves
to be reasonably accessible for visual examination in only
one perspective, which is called its sagittal section and
corresponds to its appearance on the medial surface of the
cerebral hemispheres that has a bodily outline of a kind of
staple with two opposite thickenings — the genu and the
splenium with the truncus section between them. In this
perspective, the corpus callosum becomes available for
morphometric studies to determine its age-related changes
and sexual dimorphism, which is now mainly achieved with
the help of MR tomography. At present different computa-
tional operations using metric values of conditional linear
distances are used for these purposes [8,14].

In this process the opportunity to determine the total
area of the corpus callosum sagittal profile along the length
of its closed contour circle is lost, which is a more complete
expression of its digital characteristics. At present, the solu-
tion of this problem is simplified due to the availability of
a special computer program for calculating the area, which
we successfully used in the planimetry of MRI images of
the adult people corpus callosum [3].

The aim of the work is to determine the differences
between planimetric indices of corpus callosum of men in
the first and second periods of mature age and the elderly
ones, using photographs of the medial surface of brain
hemispheres.

Material and methods. The material used was 65
total brain preparations of men aged from 22 to 73 years
who died for reasons not related to the pathology of the
central nervous system. The material samples was taken
in the Kharkov Regional Bureau of Forensic Medical
Examination under the contract with Kharkov National
Medical University.

After a two-week fixation in 10% neutral formalin
solution, the brain was dissected along the longitudinal
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fissure of cerebrum into two hemispheres with a plate-
shaped knife. One of hemispheres was used to photograph
its medial surface with a superimposed measuring scale.

The received photos were standardized according to
their format and used to determine the basic metric pa-
rameters and to conduct the planimetric study of the cor-
pus callosum sagittal profile using the Adobe Photoshop
CS6 Extended computer program. One of the presentative
examples of this is shown in Fig. 1.

Fig. 1. The medial surface of the human brain hemisphere
in adulthood.

1 - longitudinal size of the corpus callosum along the con-
stricting chord; 2 - maximum height of the truncal convex
of the corpus callosum; 3 - length of the anterior trun-
cal thigh; 4 - length of the posterior truncal thigh. The
dashed line indicates the perimeter of the sagittal profile
of the corpus callosum

Results and their discussion. At first, all the results
of planimetric analysis of the total sample of anatomical
preparations of male corpus callosum sagittal profile in
a broad chronological range (from 22 to 73 years) were
divided into three age groups. The first of them included
20 preparations (from 22 to 35 years) presented the first
period of adulthood, the second group presented the sec-
ond period of adulthood (25 preparations - from 36 to 60
years), and the third group presented advanced age (20
preparations - from 61 to 73 years). All of them are sepa-
rately presented in the general summary Table 1.

But before starting to analyze the numerical data
presented in the table, it makes sense to get acquainted
with a brief evaluation of the examination results of the
photographs of corpus callosum anatomical preparations
after formalin fixation. In this regard, it is appropriate to say
that under standardized conditions of material taking and
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Table 1. Planimetric indices of the corpus callosum of men of three age periods
(first and second periods of adulthood and advanced age)

Age periods NeNe Age (years) Area of the saggital section of corpus callosum, mm?
1 22 751,4
2 22 585,6
3 23 843,2
4 24 815,8
5 24 760,5
6 25 768,7
7 26 564,1
8 27 861,2
9 27 722,2
10 29 795,7

A?Egnggd 11 30 930,7
12 31 5934
13 31 612,6
14 32 744,1
15 32 749,8
16 33 766,1
17 33 798,8
18 35 847,7
19 35 559,4
20 35 879,0

Mzm 747,5+110,4

1 37 809,9
2 38 763,7
3 38 538,5
4 38 616,1
5 40 689,7
6 40 773.,9
7 41 612,0
8 43 651,9
9 43 837,1
10 45 650,0

Aﬁu;:;m%d 11 46 5273
12 49 572,1
13 50 865,6
14 52 709,6
15 53 540,6
16 53 777,4
17 53 817,8
18 54 798,1
19 54 854,3
20 55 721,6
21 56 618,5
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22 56 868,4
23 58 486,5
24 58 603,3
25 60 412,4
M£m 684,7+130,0
1 61 703,4
2 61 668,6
3 61 602,2
4 62 620,6
5 62 737,5
6 62 800,2
7 63 4413
8 63 827,7
9 63 706,2
10 64 4932
Advanced age 11 64 688,6
12 65 803,2
13 67 4823
14 67 603,3
15 67 867,2
16 68 542,6
17 68 688,2
18 68 5235
19 72 661,4
20 73 543,3
M=+m 650,2+121,9

fixation time in a 10% solution of neutral formalin (which
we strictly observed) changes in the corpus callosum, if
they occur, are equal and uniform in all preparations, while
retaining its original form.

Formerly, studying the shape of the corpus callosum
by MR tomograms [2], we found a great variety of its
external outline (configuration), which arises from the
proportional combination of the variable shape of its
individual parts (genu, splenium and truncus), as well as
the degree of its truncus convexity manifestation, which
isinversely related to the length of the cerebral cranium.
At the same time, we must understand that the anatomi-
cal preparations of the corpus callosum that we studied
present a completely different (and more numerous) random
sample in relation to that of its MR tomograms. Due to this
fact we had to testify to some discrepancy in the invariance
between them that is quite predictable when dealing with
accidental, secondary morphological features that arise in
the process of individual development. As a matter of fact,
in order to analyze the whole variety of such morphologi-
cal features, one could resort to well-known combinatorial
formulas (a branch of mathematics that studies different
combinations-compounds), resulting in a large number
of configuration variations of the corpus callosum sagit-
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tal profile, including not only the ones present in our two
samples (MR-tomograms and anatomical preparations),
but also other probable ones. However, such combinatorial
analysis would be excessively superfluous since, because
of the large number of variants, the specific registration of
them would be practically impossible. Nevertheless, they
can be classified according to the frequency of predomi-
nance of one single variable trait (the shape of the rostral
section of the corpus callosum, its truncus and splenium).
But the most representative difference in the shape of the
corpus callosum is expressed by the degree of convexity
of its truncus department. According to this feature, in the
whole variety of its configurations there are mainly three
distinctly different forms, which we distinguish as low
convex, medium convex and high convex [2].

We believe that if the configurational features of
the corpus callosum are inessential and secondary ana-
tomical features that depend entirely on the developing
conditions of the individual development of the brain
(which may have significance in stereotaxic practice),
then its dimensional parameters must be determined
by the genotype of the subject, and may be associated
with its psychological properties. In our opinion, in
this respect, the most significant metric parameter is



GEORGIAN MEDICAL NEWS
No 10 (271) 2017

the total area of its sagittal profile, if we proceed from
the consideration that it depends on the total of nerve
conductors that surround it.

First of all, when evaluating general results of the
planimetric analysis of the male corpus callosum sagittal
profile presented in the matrix of the summary Table 1, we
took notice of the fact that within each age group there is
a wide scatter of the individual digital values of its area
and the random irregular nature of their distribution
that does not depend on the intra-group age chronology.
This feature of the irregular spread of planimetric data
is more accessible for perception when expressed in the
distribution of their minimum and maximum values,
which are highlighted in blue and red respectively in the
table. Thus, in the first period of adulthood, the minimum
value of the area of corpus callosum sagittal profile is
rounded to 560 mm?, while the maximum value is 930
mm? (the average value is 747.5 + 110.4 mm?). In the
second period of adulthood, somewhat lower indicators
are indicated; the minimum value of it is equal to 412
mm?, while the maximum value is 868 mm? (the aver-
age is 684.7 = 130.0 mm?). In the advanced age, we find
them in the range between 441 and 867 mm? (the average
value is 650.2 + 121.9 mm?), which is approximately
comparable to the previous period and noticeably inferior
to the first period of adulthood. With a view to a more
expressive demonstration of this difference, we resorted
to constructing a diagram in which the above-mentioned
planimetric indices of the corpus callosum of three age
periods of men are placed in a comparative series (Fig.
2). This diagram clearly shows that a noticeable step
toward a decrease in the area of the corpus callosum is
recorded between the first and second periods of adult-
hood, and the planimetric parameters between advanced
age and the previous period differ only slightly. If we take
into account the data given in the literature [1,4-7,16],
according to which the aging process of the organism
leads to a slight decrease in the total mass of the brain,
then the recorded decreases in planimetric indices of the
corpus callosum in the advanced age are quite natural.
And it may be that this process, individually in different
ways, has a beginning somewhere in the second period
of mature age, which is almost impossible to establish,
even approximately, according to the metric indicators
we have.

750+

O Adulthood, I period
700

@ Adulthood, II period
650 4 0O Advanced age
600

Fig. 2. Planimetric indices of the corpus callosum of men
of three age periods (first and second periods of adulthood
and advanced age)
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Conclusions.

Despite the objective data we received, we still have to
admit that at the present we do not have sufficient grounds
to make a final conclusion about the beginning of involu-
tive processes in corpus callosum at the above mentioned
stage of development, which is considered to be stable in
the development of the brain and the most productive in
terms of intellectual development [5-7]. It is possible that
such differences between planimetric indices of the corpus
callosum of the first and second periods of mature age of
men are explained by the quantitative insufficiency of the
corresponding samples of anatomical preparations, as its
dimensional parameters, as noted above, differ by a large
individual scatter. And yet, if we consider in the general
quantitative array of observations, including 65 prepara-
tions aged 22 to 73 years, there are some reasons to consider
the existing general tendency to a slight decrease in corpus
callosum of men approaching the advanced age.
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SUMMARY

PLANIMETRIC CHARACTERISTICS OF CORPUS
CALLOSUM SAGITTAL PROFILE IN MIDDLE-
AND ADVANCED AGED MEN

!Boiagina O., 2Kostilenko Yu.

'Kharkiv National Medical University; *HSEIU ““Ukrainian
Medical Stomatological Academy”’, Ukraine

The sagittal profile of the corpus callosum is avail-
able for morphometric measurements of conditioned linear
distances when clucidating its age-related changes and
sexual dimorphism. But in this case, the opportunity to
determine the total area of the sagittal profile of the corpus
callosum is lost, while being a more full expression of its
digital characteristics.

We set the goal to establish the differences between
planimetric indices of male corpus callosum of the first and
second periods of adulthood and the advanced age.

The work used 65 brain preparations of men aged 22
to 73 years who died for reasons unrelated to the pathology
of the central nervous system. After a two-week fixation in
a 10% solution of neutral formalin, the brain was dissected
along the longitudinal sagittal fissure into two hemispheres,
one of which was used to photograph its medial surface with
an overlaid scale ruler. The received standardized photos
were used to determine the basic metric parameters and
conduct a planimetric study of the sagittal profile of the
corpus callosum using the Adobe Photoshop CS6 Extended
computer program.

The overall evaluation of the results of planimetric
analysis of the male corpus callosum sagittal profile we
directed attention to the fact that within each age group
there is a wide scatter of individual digital values of its
area as well as random and irregular nature of their distri-
bution that is completely independent of the intra-group
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age chronology. Thus, in the first period of adulthood, the
minimum value of the area of the corpus callosum sagittal
profile is 560 mm?, while the maximum value is 930 mm?
(the average statistical value is 747.5 + 110.4 mm?). In the
second period of adulthood, somewhat lower indicators
are indicated; if the minimum value of it is equal to 412
mm?, then the maximum value is 868 mm? (the average is
684.7 + 130.0 mm?). In the advanced age, we find them in
the range between 441 and 867 mm? (the average value is
650.2 + 121.9 mm?), which is approximately comparable
to the previous period and noticeably different from the
value of the first period of adulthood.

At present, there is still no sufficient reason to draw a
final conclusion about the beginning of involutive processes
in the corpus callosum at the above stage of development,
which is considered stable in the development of the brain
and the most productive in terms of intellect. However,
we can consider the existing general tendency to a slight
decrease of the male corpus callosum when approaching
the advanced age.

Keywords: corpus callosum, middle and advanced age,
planimetric study.
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INJTAHUMETPUYECKAS XAPAKTEPUCTUKA
CATUTTAJIBHOTI'O MPO®UNJISA MO3OJIUCTOI'O
TEJIA MY2KYHUH B 3PEJIOM U INPEKJIOHHOM
BO3PACTE
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Xapvrosckuil nayuoHanbublll MEOUYUHCKUL YHUBEPCU-
mem, 2BI'Y3Y «Vkpaunckas Meouyunckas cmomamono-
euveckas akademusy, Ykpauna

CaruTtanbHblii MPOQHUIL MO30JIUCTOTO Tea J0CTY-
NeH JJIsl POBEACHUST MOP(OMETPUYECKUX M3MEPEHHI
YCIIOBHBIX JINHEHHBIX JUCTAHUUN NPHU BBIACHEHUHU €ro
BO3pacTHBIX U3MEHEHHUI U mosoBoro aumopdusma. [lpu
3TOM yIyCKaeTcsl BO3MOXHOCTbH ONpeaeiaeHus olmiei
TUIONIA/IM CATUTTAIBHOTO MPOQUIIS MO3OIUCTOTO TEJNA, YTO
SIBJISIETCSI OOJIee TIOTHOBECHBIM BBIPAYXKEHUEM €ero 1udpo-
BOH XapaKTEPUCTHUKHU.

Lenbro HccnenoBaHus SBUIIOCH ONIPEACIUTD PA3THUHS
MEXXY IUTAHUMETPUYECKUMH [TOKA3aTeNIIMI MO30JIUCTOTO
TeJ1a My>K4MH IIePBOT0o, BTOPOT'o NEPUOI0B 3PENIOro Bo3pac-
Ta ¥ MOXKUJIOTO BO3PacTa.

B pabote ncnonb3oBanbl 65 mpenaparoB TOJIOBHOTO
MoO3ra My»4HH B Bo3pacTte oT 22 10 73 neT, yMepIux 1o
MpPUYKMHAM, HECBA3aHHBIM C MATOJOTHEH IEHTPAJIbHOM
HepBHOIl cuctembl. [lociie nByxHenenbHOU (HUKCAMH B
10% pactBOpe HelTpabHOTO (hopMaIMHA TOJIOBHOM MO3T
paccexanu Mo MPOAOJBHON CarMTTaJBHOW IIeNH Ha JiBa
MOJTYIIAPHSI, OJTHO U3 KOTOPBIX UCTIONB30BaITH [t hoTorpa-
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(bupoBaHMs €ro MeHaIbHON NOBEPXHOCTH C HAJIOKEHHOM
MaciTabHou inHeikol. [Tomy4yeHHble cranapTU3NpoBaH-
HbIe 110 hopMary (POTOCHUMKH CITYIKHIIH JJIsl ONPEICTICHUSI
OCHOBHBIX METPHUYECKHUX MMapaMeTPOB U MPOBEIACHUS
IUIAaHUMETPUIECCKOTO UCCIICJOBAHUA CAaruTTaJIbHOT'O IIPO-
(GuiIst MO30JUCTOrO Teja ¢ MOMOUIbI0 KOMITBIOTEPHOM
nporpammbl Adobe Photoshop CS6 Extended.

[pu 001IIe# OIICHKE PE3YIIBTATOB MJIAHUMETPUICCKO-
r0 aHaJn3a CaruTTAILHOTO MPOQUIS MO3OIUCTOTO Tela
MY>KYHMH 0oOpalliaeT BHUMaHHe TOT (aKT, 4ToO B Ipejenax
Ka)KIOW BO3PACTHOM IPYIIIbI HAOIFOAAeTCs OOMIBIION pa3-
OpOC MHIIMBH Ty aTbHBIX IU(POBBIX 3HAUCHUH €T IIIO0NIa 1
1 OECTIOPSIOYHBII, NPPETYIISIPHBIN XapakTep UX pacrpesee-
HUS, KOTOPBI COBEPILIEHHO HE 3aBUCUT OT BHYTPUTPYTIIOBOM
BO3PACTHOM XpoHONIOrHH. Tak, B IepBOM NEPHUOJIE 3PETOT0
BO3pacTa MUHUMaJIbHOE 3HaYeHHUE IJIOMIAIH CAaTUTTaJIbHO-
ro npoQuIIst MO30JIMCTOrO TeJla COCTAaBUIIO 560 MM?, a MaK-
cumanbHoe — 930 MM? (CpeHECTATUCTUYECKOE 3HAUCHUE
—747,5+110,4 mm?). Bo BTOPOM TIEPHOJIE 3PETIOT0 BO3pacTa
BBIABJICHBI CPABHUTECIIbHO HU3KUEC MOKAa3aTeIn,; €CJIn
MHUHHUMAJIBHOC 3HAYCHHUC €TI0 OKa3bIBACTCA PaBHBLIM
412 mm2, To MakcuMaibHOEe — 868 MM? (cpeaHecTaTu-
cruueckoe — 684,7+130,0 Mm?). B mpekioRHOM BO3pacTe
OHM HAaXOIATCs B AManasoHe Mexay 441 u 867 mm?
(cpeanecrarucTuueckoe snadenue — 650,2+121,9 mm?),
YTO OPUMEPHO CONOCTABUMO C MPEAbIAYHINM NIEPHUOAOM U
3aMETHO yCTYyTaeT NEpBOMY MEPHUOIY 3PENOro BO3pacTa.

B nacrosiiee BpeMs ele HET JOCTaTOYHBIX OCHO-
BaHMI Jies1aTh OKOHYATEIbHbIN BBIBOJ O Hayaje MHBOJIIO-
IUOHHBIX MPOILIECCOB B MO30JIUCTOM TeJe YeJIoBeKa Ha
BBIIICYKAa3aHHOM J3Tall¢ pa3BUTHA, KOTOprI‘/II CUHNTACTCA
CTaOWJIBHBIM B Pa3BUTHHU TOJOBHOIO MO3ra M Hambosiee
NPOAYKTUBHBIM B MHTEIUICKTyaIbHOM OTHOIICHHH. OTHAKO
BCEC )K€ MOYKHO CYIHTH O CYIICCTBYIOIICH 00 TeHIeH-
MM K HEOOJBbIIOMY YMEHBIICHUIO MO30JHMCTOIO Tesa Yy
MY>KYHH C TIPHOJIMIKEHUEM K TIPEKIIOHHOMY BO3PACTY.
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