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Abstract

In this review, it is aimed to summarize the scientific findings made in recent years about
Multiple Sclerosis (MS), whose etiology isn’t known exactly, and the anatomy of the brain
structures affected by it.

MS is a chronic and neurodegenerative disease of the Central Nervous System, which
starts suddenly and insidiously, accompanied by various degrees of inflammation, demyelination
and axonal damage. MS is more common between the ages of 20 and 40, and in women. It is stated
that the prevalence of MS varies according to ethnic groups and geographical regions. Symptoms
of MS vary according to the area of involvement. Some areas where the lesions are generally
involved are the optic nerve, periventricular and periaqueductal region, floor of the 4th ventricle,
posterior end of the lateral ventricle, centrum semiovale and corpus callosum. In this review the
effects of MS in the n. opticus, ventriculus lateralis and corpus callosum will be presented from

an anatomical point of view.
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Ozet

Bu derlemede etiyolojisi tam olarak bilinemeyen Multiple Skleroz’'un (MS) ve
beraberinde etkilenen beyin yapilarinin anatomisi hakkinda son yillarda yapilan bilimsel

bulgularin 6zetlenmesi amaglanmistir.

MS ani ve sinsi baslayan cesitli derecelerde inflamasyon, demiyelinizasyon ve aksonal
hasarlarin eslik ettigi Merkezi Sinir Sistemi’'nin kronik ve nérodejeneratif bir hastaligidir. 20 ile
40 yaslar1 araliginda ve kadinlarda sik goriilmektedir. MS’in goriilme sikliginin etnik gruplara ve
cografi bolgelere gore degistigi belirtilmektedir. MS’in tutulum goésterdigi bolgeye gore belirtileri
degismektedir. Lezyonlarin genel olarak tutulum gosterdigi bazi alanlar optik sinir,
periventrikiiler ve periakuaduktal bolge, 4. ventrikiiliin tabani, lateral ventrikiiliin arka ucu,
centrum semiovale ve corpus callosum’dur. Bu derlemede n. opticus, ventriculus lateralis ve

corpus callosum’daki MS'’in etkileri anatomik bakis altinda sunulacaktir.

Anahtar Kelimeler: Anatomi, Atrofi, Beyin, Multipl Skleroz

1. Introduction

Multiple Sclerosis (MS) is an autoimmune disease accompanied by various degrees of
inflammation, demyelination and axonal damage (Tench et al., 2005; Siinter et al., 2019). Itisa
chronic disease of the Central Nervous System (CNS) and its etiology is not known exactly, but
environmental and genetic factors are thought to be effective (Trapp et al,, 1998; Dyment et al.,
2004; Tench et al,, 2005; Ramagopalan et al.,, 2010).

MS is more common between the ages of 20 and 40, and in women (Kidd, 2001). It is stated
that the prevalence of MS varies according to ethnic groups and geographical regions. In an
epidemiological study, it was reported that the prevalence of the disease is very high in Northern
Europe, North America and Canada, but lower in Japan and China. It is also reported that the
prevalence of MS, which is rare in tropical regions, increases proportionally with distance from
the equator (Kantarci & Wingerchuk, 2006; Eraksoy & Akman Demir, 2015). In a study by Wallin
et al,, it was recorded that the number of MS patients was around 2 million in the world while it

was 61,408 in Turkey (Wallin et al., 2019).
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Believing MS, the etiology of which is not known exactly, is affected by genetic
susceptibility and environmental risk factors, chronic infections such as Epstein-Barr virus,
spirochetal bacteria, chlamydophila pneumoniae or varicella zoster are also thought to be triggers
(Haberland, 2007; Harder et al., 2018). In addition to environmental factors, it is thought that
factors such as smoking, climate conditions, exposure to sunlight, exposure to organic solvents
and nutritional status play a negative role in the development of MS (Coo & Aronson, 2004;
Marrie, 2004; Leray et al., 2016). Another reason is that some large histocompatibility complexes
are more common in MS patients compared to the general population. Individuals with HLA-DR2
on chromosome 6 are particularly susceptible to developing MS. It is known that the changes in
these areas have effects on the occurrence and course of the disease (Haberland, 2007; Harder et
al, 2018).

The most important clinical feature of MS is frequent attacks and remissions (Miller, 2000).
The disease has four clinical courses: Relapsing-Remitting MS, Primary Progressive MS,
Secondary Progressive MS and Progressive Relapsing MS (Lublin et al., 1996). Affected areas in
different anatomical regions cause differences in clinical symptoms and findings (Haberland,
2007).

Depending on the areas of involvement of the CNS in MS, various symptoms such as paresis,
spasticity, fatigue, weakness, sensory symptoms, pain, vision problems, coordination disorder,
autonomic dysfunction, behavioral changes, and paroxysmal phenomena can be seen (Rohkamm,
2004; Unal et al., 2018). Although Magnetic Resonance Imaging (MRI) plays a major role in
detecting lesions and atrophies in the brain and spinal cord in MS patients (Barkhof, 2002; Bakshi
et al, 2008). Oligoclonal band positivity and high immunoglobulin G (IgG) index in the
cerebrospinal fluid (CSF) are also essential indicators (Unal et al., 2018).

Cerebral atrophy is a clinically significant indicator of MS pathology (Ceccarelli etal., 2012).
Atrophy that occurs in the early period is very important in clinical disability and cognitive
dysfunctions (Riccitelli et al., 2011). Multiple focal areas of demyelination, called lesions in the
brain or spinal cord, are the pathological feature of MS. Although the location, number, size and
shape of the lesions vary; lesions typically occur in the white matter, but can also be found in grey
structures such as the cerebral cortex, thalamus, and basal ganglia. Some areas where the lesions
are generally involved are the optic nerve, periventricular and periaqueductal region, floor of the

4th ventricle, lateral ventricle and corpus callosum (Miller, 2000; Evangelou et al., 2000;
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Haberland, 2007; Eraksoy & Akman Demir, 2015). In this review the effects of MS in the n. opticus,
ventriculus lateralis and corpus callosum will be presented from an anatomical point of view.

N. opticus: It is the second of 12 pairs of cranial nerves. It contains only sensory fibers. The
fibers of the optic nerve are myelinated central extensions of multipolar ganglion cells located in
layer of the pars optica retina. It extends from the retina to the chiasma opticum. After crossing
here, it continues as tractus opticus and comes to the thalamus. The fibers coming out of the
thalamus terminate in Brodmann areas 17, 18, 19 in the lobus occipitalis. N. opticus is surrounded
by dura mater, arachnoid mater and pia mater (Arinci & Elhan, 2016; Arifoglu 2019). N. opticus,
which is a part of the CNS, is among the structures first affected by MS. Optic neuritis develops as
a result of demyelination or inflammation of the n. opticus (Reich et al., 2018). The incidence of
optic neuritis at the onset of MS disease is 20% (Unal et al., 2018). It has been reported that not
only monocular vision loss but also different vision problems may occur in optic neuritis (Reich
etal, 2018).

Lateral Ventricles: They are the cavities with three extensions and a volume of 7-10 cc in
the Hemispherium cerebri. The lateral ventricles of both sides are separated from each other by
the septum pellucidum in the middle, which is covered by the ependyma on both sides. The
septum pellucidum is made of white and gray matter and is involved in the corpus callosum at the
top and the fornix at the bottom. The inner surface of the lateral ventricles is covered with
ependymal cells and contains CSF (Govsa Gokmen, 2003; Arinci & Elhan, 2016). It has been found
out that the volume of the ventriculus lateralis is significantly increased in MS patients compared
to healthy individuals (Fox et al., 2000; Lin et al., 2003).

Corpus callosum (CC): The corpus callosum is the largest of the commissural tracts
connecting the same centers of the right and left hemispheres. It is responsible for the transfer
and coordination of information from one hemisphere to the other hemisphere (G6vsa Gékmen,
2003; Arinc & Elhan, 2016). CC, which forms the roof of the third ventricle with the lateral
ventricles, has a central role for interhemispheric communication (Aboitiz et al., 1992). CC is one
of the parts of the brain where MS lesions and atrophies are most common (Coombs et al., 2004;
Yaldizli et al,, 2014). Although CC is normally more resistant to age-related changes axonal
damage occurs as a result of inflammation and demyelination (Pozzilli et al., 1994; Ozturk et al,,
2010). Damage and cognitive dysfunctions in the corpus callosum can also be seen in benign MS

(Mesaros et al., 2009). Corpus callosum atrophy is associated with enlargement of the lateral
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ventricles and third ventricles as well as with other measurement of brain atrophy (Simon et al.,
1999).
2. Conclusion
There is no exact treatment for MS. However, the purpose of treatment management is to
prevent the risks of attacks and disability that may occur in the individual and to increase the
functionality of doing activities of daily living independently (Chiaravalloti & DeLuca, 2008;
Sheremata & Tornes, 2013).
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