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1. Introduction
When studying the corpus 

callosum, the question arises 
about its connection with the for-
nix. In order to understand this 
issue better, one can not do with-
out basic anatomical information 
about the latter. Its geometric 
configuration delineating arcual 
ringing of the formations be-
tween the trunk and the cerebral 
hemispheres is very indicative, 
as this feature is characteristic of 
the structural organization of the 
limbic system.

It is commonly known that 
the bottom surface of the cor-
pus callosum in the anterior 
two-thirds is connected to the 
transparent septum, and posteri-
orly from the middle of the stem 
section it is in adhesion with the 
body of the fornix [1, 2], which 
belongs to the limbic brain [3, 4]. 
It is to be recalled that the fornix 
begins with two closely linked 
pillars from the mamillary bodies 
(near the gray tuber), then they 
unite in a body that fuses with 
the lower surface of the corpus 
callosum, from where they split, 
heading for the anterior poles of 
the temporal lobes, where they 
become a part of the right and 
the left hippocampus [5, 6]. In 
projection onto the horizontal 
plane it is similar to the letter X, 
whose ends are bent downward. 
The dual function of the cerebral 
vault is expressed in this form: 
on the one hand, it implements 
the associative link within one 
half of the limbic structures by 
means of pillars and legs contain-
ing fascicles of myelinated nerve 
fibers, and on the other hand, by 
means of a hippocampal spike 
(or fornicommissure), provides a 
commissural association between 
opposing halves of the an ancient 
pallium [7, 8].

But, apparently, this is not 
limited to the conductive role 
of the fornix. Given that its 
conjugated part, called the body, is fused from below with the 
corpus callosum, it can be supposed that there is some kind 
of the commutation interactions between the limbic brain 
and the new pallium in this place through the collector sys-
tem of the corpus callosum, which may be the mediating link 
between the subconscious and conscious spheres of mental 
activity. However, this issue is not discussed in the literature 
in this way.

It is clear that at the present we are not able to puzzle out 
this extremely complex interlacing of the commissural-asso-

ciative relationships of the cor-
pus callosum. But we can find 
out whether these formations 
of the limbic brain are included 
directly in the myeloarchitec-
tonics of the corpus callosum, 
and if so, how it is expressed in 
histological studies.

The aim of this study is to 
establish whether the fornix has 
an organic connection with the 
myeloarchitectonics of the cor-
pus callosum.

2. Materials and methods of 
research

In the course of the study 
conducted in May 2017 medi-
an whole mounts (about 4 mm 
thick) of the corpus callosum 
(including the transparent sep-
tum and the structures of the 
fornix) of 10 men aged 36 to 
60 years were used. They were 
segregated with a brain knife 
from whole brain mounts after 
their two-week fixation in a 10 % 
solution of neutral formalin. The 
whole mounts were obtained due 
to the contract between Kharkiv 
National Medical University and 
Kharkiv Regional Bureau of Fo-
rensic Medical Examination.

Three exemplary mounts 
were selected from all prepara-
tions (on grounds of the degree 
of integrity of the desired for-
mations). They were subjected to 
plastination in epoxy resin, for 
which epoxy adhesive “Chemo-
contact-Epoxy” was used. The 
process of plastination was car-
ried out according to the method 
developed at the Department of 
Human Anatomy of the UMDА 
(Poltava) [9].

At the end of the final im-
pregnation stage in pure epoxy 
resin, these plate preparations 
were placed between two glass 
plates of the appropriate size, in-
sulated with polyethylene spacers 
(to avoid gluing of the mounts 
and the glasses). In the form of 

such a “sandwich”, the preparations were compressed with the 
help of sparing clamps and they acquired a uniformly flattened 
unwarped form during the process of final polymerization.

After complete polymerization, the plates were used for 
making polished slices, which were stained with 1 % methylene 
blue solution in 1 % borax solution.

The remaining mounts of the corpus callosum were used to 
enclose the necessary sections taken from them into paraffin 
blocks, from which serial sections with traditional staining of 
hematoxylin and eosin and Van Gieson’s were made.
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The study of all mounts (epoxy slices and paraffin sections) 
and their photodocumentation was carried out with the help of 
microscope MBS-9 and “Conus” equipped with a digital photo 
adapter.

3. Results of research
It has been established that the pillars of the fornix enter the 

body of the corpus callosum on the border between its trunk and 
splenium (Fig. 1). In the area of contact between the fornix body 
and the corpus callosum there is a loosened scissura, which grad-
ually narrows toward the splenium and then disappears leading 
to the complete consolidation of the fornix and corpus callosum  
(Fig. 2, 3). This consolidation is expressed in the fact that the in-
terfunculary connective tissue septa of the latter penetrate into the 
body of the fornix and as a result it is divided into the cabled-like 
assemblies of myelinated nerve fibers. However, unlike the corpus 
callosum, this division is not complete: it concerns only the layer of 
the fornix that is directly attached to the corpus callosum.

Fig. 1. Sagittal section of the corpus callosum of a man: upper 
snapshot – after epoxy plastination; lower snapshot – its slice 
when stained with methylene blue: 1 – the splenium; 2 – the 

trunk; 3 – the genu; 4 – the rostrum; 5 – venous vessels of the 
transparent septum; 6 – pillars of the fornix

Fig. 2. The place of the spike of the fornix body and the corpus 
callosum. Epoxy slice, stained methylene blue. ×7: 1 – substance 

of the corpus callosum; 2 – matter of the fornix body;  
3 – interfunicular connective tissue septum of the corpus 

callosum

Fig. 3. The place of consolidation of the fornix body with the 
corpus callosum. Paraffin section, Van Gieson’s stain. ×10:  

1 – substance of the corpus callosum; 2 – substance of  
the fornix body

4. Discussion
On the total mounts of the corpus callosum, it is clearly 

seen that the pillars of the fornix, curving archingly, along the 
tangential trajectory, enter the body of the corpus callosum 
at the boundary between its trunk and splenium, that is, near 
the isthmus (Fig. 1). This place is imprinted on a micrograph 
obtained with a slight increase in the light microscope MBS-9 
in reflected light (Fig. 2), which corresponds to the fornix body.

It can be seen that in the area of contact between the 
fornix body and the corpus callosum there is a loosened 
scissura, which gradually narrows toward the splenium and 
then disappears leading to the complete consolidation of the 
fornix and corpus callosum. This consolidation is expressed 
in the fact that the interfuniculary connective tissue septa 
of the latter penetrate into the body of the fornix. Here an 
explanation is needed regarding such a concept as “interfu-
niculary connectivetissue septa”, which was first introduced 
by authors in the course of study of the internal structure of 
the corpus callosum [10]. It turned out that it is not a con-
tinuous mass of transiently passing nerve fibers transversely 
passing through it, but it consists of a number of aggregate 
formations that authors named commissural cords (funic-
ular subunits) of the corpus callosum, which are separated 
by thin layers of loose fibrous connective tissue containing 
blood microvessels; it is these layers that received the name 
mentioned above. Consequently, at the place of consolidation 
of the fornix body with the corpus callosum, the same por-
tioned division of the former into the cabled-like assemblies 
of myelinated nerve fibers occurs. However, unlike the cor-
pus callosum, this division is not complete: it concerns only 
the layer of the fornix that is directly attached to the corpus 
callosum (Fig. 2).

A more subtle distinction between their structures along 
the line of consolidation was obtained with the help of par-
affin sections (Fig. 3). In this photomicrograph, a linear 
boundary between the structures of the corpus callosum and 
the fornix is clearly visible. It happens due to the different 
orientation of the nerve fibers in them. If in the corpus cal-
losum they look chaotically located, the myeloarchitectonics 
of the fornix is more ordered. Due to the fact that this slice is 
obtained in the longitudinal direction of the sagittal section 
of the corpus callosum, the orientation of the nerve fibers in 
the fornix body basically corresponds to the trajectory of its 
tangential introduction into the corpus callosum. But on the 
boundary between them, there is no clear separation in the 
orientation of their nerve fibers, since in this zone they are in 
a mixed state, perhaps due to the fact that some of the nerve 
fibers go from the fornix to the commissural cords of the 
corpus callosum, and possibly as a result of mutual exchange 
between them.

Unfortunately, at present it is impossible to solve this prob-
lem unequivocally using only morphological methods. But, 
taking into account the proposition that the mental activity of 
the brain is based on the exchange of information between the 
conscious and subconscious spheres, the second option seems 
to be more plausible.

Thus, it can be assumed that the interconnection between 
the conductor system of the limbic brain and the commissural 
ways of the neopallium is structurally fixed on the boundary 
between the trunk of the corpus callosum and its splenium, that 
is, near its isthmus. Now the matter is left open, as well as many 
other things, regarding the connective interlinks of the corpus 
callosum, as the largest spike of the new pallium, with the struc-
tures of the limbic brain, since at present everything that can be 
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said concerning this issue will be regarded as some guesswork. 
But there are no doubts that the issues touched upon in this 
research, should be considered as a new scientific direction in 
studying the structure and function of the corpus callosum. 

At this stage of the study, we obtained only the initial data that 
significantly complement modern knowledge concerning the 
features of morphological connections of the fornix and the 
corpus callosum.

References
1. Prakash, K. N. B., Nowinski, W. L. (2006). Morphologic Relationship Among the Corpus Callosum, Fornix, Anterior Com-

missure, and Posterior Commissure. Academic Radiology, 13 (1), 24–35. doi: 10.1016/j.acra.2005.06.018
2. Raybaud, C. (2010). The corpus callosum, the other great forebrain commissures, and the septum pellucidum: anatomy, de-

velopment, and malformation. Neuroradiology, 52 (6), 447–477. doi: 10.1007/s00234-010-0696-3
3. Roy, E., Hague, C., Forster, B., Colistro, R., Andrews, G. (2014). The Corpus Callosum: Imaging the Middle of the Road. Ca-

nadian Association of Radiologists Journal, 65 (2), 141–147. doi: 10.1016/j.carj.2013.02.004
4. Blanchet, B., Roland, J., Braun, M., Anxionnat, R., Moret, C., Picard, L. (1995). The anatomy and the MRI anatomy of the 

interhemispheric cerebral commissures. Journal of Neuroradiology, 22 (4), 237–251.
5. Fabri, M., Polonara, G., Mascioli, G., Salvolini, U., Manzoni, T. (2011). Topographical organization of human corpus callosum: 

An fMRI mapping study. Brain Research, 1370, 99–111. doi: 10.1016/j.brainres.2010.11.039
6. Sinel’nikov, R. D., Sinel’nikov, Ya. R., Sinel’nikov, A. Ya. (2008). Atlas anatomii cheloveka. Vol. 3. Moscow: RIA «Novaya volna»: 

Izdatel’ Umerenkov, 216.
7. Borzyak, E. I., Bocharov, V. Ya., Sapin, M. R. et. al.; Sapina, M. R. (Ed.) (1997). Anatomiya cheloveka. Vol. 2. Moscow: Med-

itsina, 560. 
8. Koveshnikov, V. H., Bobryk, I. I., Holovatskyi, A. S., Ilin, I. I., Kiriakulov, H. S., Kozlov, V. O. (2008). Anatomiia liudyny.  

Vol. 3. Luhansk: Shyko, 379.
9. Kostilenko, Yu. P., Boiko, I. V., Starchenko, I. I. (2007). Metod izgotovleniya gistologicheskih preparatov, ravnotcennykh po-

lutonkim srezam bol’shoi obzornoi poverhnosti, dlia mnogocelevykh morfologicheskih issledovanii. Morfologiya, 5, 94–96.
10. Kostilenko, Yu. P., Boiagina, O. D. (2016). Form of the male and female corpus callosum internal organization at the mature 

age. ScienceRise, 4 (3 (21)), 4–8. doi: 10.15587/2313-8416.2016.67450


