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AnHoTanusi: Bropoii Hanbosiee pacipocTpaHEHHOW IPUUMHOW CMEPTH U
CHW)KEHUS! KOTHUTUBHBIX (DYHKLIMH SIBIASIETCS UHCYJIBT. XOTSI OCHOBHBIE MO3IOBbBIE
MEXaHU3MBbI TOCTUHCYJILTHOTO KorHUTUBHOTO Hapyienus (PSCI), cpenu
BBDKMBIINX ITOCJIE MHCYJIbTA, BCE €I1I€ B OCHOBHOM HEU3BECTHBI. I3MeHeHNsI B
Mop@omnoruu Mmozonuctoro tena (CC) MmoryT nepekpsiBaTh ciektp PSCI,
nockosibKy CC HE0OX0UM Kak AJisl Cerperaluuu NoJyapui, Tak u Jist
MEXMOIylapHoil uuTerpauuu. Llenpro 3Toro ucciaenoBaHus ObUIO U3yUEHUE
Mopdonornueckux uzmeHeHnit B CC u UX AUarHoCTUYECKOM MOJIE3HOCTH Y
namuenToB ¢ PSCI.

KiioueBble cjioBa: MO30JIMCTOTO TeJla, KOTHUTUBHBIX (DYHKITUHN, HHCYTIBT,
MMOCTUHCYJIbTHOE€ KOTHUTUBHOE HAPYUIEHHUE, MEXKITONyIIapHasi UHTETpalus,
Tuc(YHKITMS, paCCTPONCTBA BHUMAHMS, IPOOJIEMBI C TAMATHIO, SI3BIKOBHIC

po0JIeMbI , 3pUTENBHO-ITPOCTPAHCTBEHHBIE AHOMAJIUH.
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Abstract: The second most common cause of death and cognitive decline is
stroke. Although the underlying brain mechanisms of post-stroke cognitive
impairment (PSCI), one of the most prevalent sequelae among stroke survivors, are
still mostly unknown. Changes in the morphology of the corpus callosum (CC)
may overlap with the spectrum of PSCI, because CC is essential for both
hemisphere segregation and interhemispheric integration. The purpose of this study
was to examine the morphological alterations in the CC and their diagnostic utility
in patients with PSCI. Neurobehavioral, clinical, and structural MRI data were

"Ixonomuka u couuym' Nell(126) 2024 www.iupr.ru



gathered from 4 demographically matched healthy controls and 50 PSCI patients.
PSCI patients showed notable decreases in genu thickness, circularity, and CC
area; these alterations were highly correlated with overall cognitive performance.
Subgroup analysis showed that lesions in the posterior circulation considerably
reduced CC circularity, whereas lesions in the anterior circulation significantly
reduced both CC area and circularity. With corresponding area under the curve
values of 0.748 and 0.746, receiver operating characteristic evaluations revealed
that the CC's midbody regions had a strong diagnostic value. According to
additional validation investigations, the transcallosal fibers in these CC subregions
are associated with the frontoparietal system, dorsal attention, and premotor
functions. Accordingly, CC morphology could be used as an imaging marker for
PSCI diagnosis and prognosis.

Introduction

Globally, stroke ranks as the second most common cause of death and cognitive
decline [1]. The prevalence of post-stroke cognitive impairment (PSCI), which is
defined as cognitive dysfunction after a stroke, ranges from 20% to 80% [1,4]. The
executive dysfunction, attention disorders, memory issues, language challenges,
and visuospatial abnormalities are examples of common cognitive dysfunctions
[6]. These disabilities have a major negative influence on patients' quality of life
and place a heavy financial strain on their families. The neuroanatomical
mechanisms underpinning PSCI are still not well understood, despite these
worries. An essential part of interhemispheric integration and segregation is the
corpus callosum (CC), the biggest bundle of commissural fibers in the brain that
connects the left and right hemispheres. CC atrophy has been shown to occur in
Alzheimer's disease (AD) and moderate cognitive impairment, with the degree of
atrophy indicating subsequent cognitive decline [4,5,6,7]. Similar to this, stroke
frequently results in brain atrophy, with ventricular enlargement and CC atrophy
being the most common symptoms [1,5,8]. The main method used to investigate
post-stroke alterations in the CC is diffusion MRI, which offers data on
transcallosal fibers and white matter integrity. These investigations have examined
the theoretical theory of post-stroke homotopic diaschisis. These results provide
fresh information about the deterioration of post-stroke CC tractography, but
straightforward and useful clinical indicators for PSCI diagnosis and prediction are
still lacking.

An easy method for evaluating CC morphology is to use anatomical MRI. Prior
research has produced quick and reliable methods to divide the CC and measure its
size, circularity, length, and thickness—all of which have been suggested as p It is
still unclear how PSClI-related changes in CC morphology, especially those based
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on distinct anatomical subdivisions, have occurred. A biomarker for tracking
cognitive status in AD may be CC morphology, according to earlier research
(Adamson et al., 2018), there is also evidence that the microstructural integrity of
the CC is disrupted by cerebral small vessel disease.

Investigating structural alterations in the CC in PSCI patients and their relationship
to cognitive dysfunction is the goal of this study. Our specific objectives were to:
(1) determine the degree of CC atrophy and its relationship to cognitive function in
PSCI patients; (2) investigate the influence of stroke lesion site on CC atrophy; and
(3) assess the diagnostic utility of callosalossible biomarkers for AD (Ardekani and
Alzheimer, 2022; Ardekani et al., 2014). Our specific objectives were to: (1)
determine the degree of CC atrophy and its relationship to cognitive function in
patients with PSCI; (2) investigate the influence of stroke lesion site on CC
atrophy; and (3) assess the diagnostic utility of alterations in callosal morphology.
We predicted that substantial CC atrophy linked to cognitive deterioration would
be seen in PSCI patients.

Altered Callosal Morphology in Post Stroke Cognitive Impairment
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Methods and materials

50 PSCI patients were admitted to Pakistan Hospital between April 2019 and
December 2022. 4 community members who were demographically matched as
health controls (HCs) were gathered during the same period. The Ethical Medicine
Society at Pakistan Hospital approved this study, and informed consent forms were
signed by each participant.

Discussion
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This study specifically examined the impact of PSCI on the CC's morphology. We
computed morphological parameters, including the area, thickness, and circularity
of the midsagittal CC, using anatomical MRI and discovered that individuals with
PSCI had substantial regional atrophy of the CC. Additional investigation based on
the location of stroke lesions (anterior versus posterior circulation) showed that
more CC subregions are affected by strokes in the anterior circulation.

In conclusion

The findings of our investigation show that the CC in PSCI patients exhibits
morphological alterations, such as a reduction in thickness at the genu and a
decrease in area and circularity. The PSCI patients' global cognition and these
alterations are significantly positively correlated. This implies that one of the
imaging characteristics of PSCI is changes in CC morphology, which makes it
easier to identify people who are at a high risk of developing vascular dementia.
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