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Abstract: Ischemic stroke continues to be a major contributor to disability and mortality
across the globe. In the field of clinical neurology, increasing focus is placed on understanding
how the lateralization of brain lesions influences the type and intensity of neurological, cognitive,
and emotional disturbances. This research explores the clinical-neurological and cognitive-
emotional manifestations in patients with ischemic strokes affecting either the left or right cerebral
hemisphere. A comparative assessment was performed to evaluate the prevalence and severity of
conditions such as aphasia, spatial neglect, depression, anxiety, and cognitive deficits at various
stages of the recovery process. The results underscore the critical role of stroke lateralization in
shaping neurorehabilitation approaches and forecasting clinical outcomes.

Keywords: brain ischemia, brain hemisphere involvement, neurological impairment,
mental performance decline, emotional dysfunctions, left-sided brain ischemia, right-sided brain
ischemia, verbal communication deficit, spatial unawareness, depression following stroke

Annomayun: Hwemuyeckuii uHCYIbM  OCMAémcss  O00OHOU U3 8OVWUX  NPUYUH
uneanuouzayuu u cmepmuocmu 6 mupe. Ocoboe 3HaueHnue 6 KIUHUYECKOU HEBPOIO2UU
npuobpemaem usyyeHue GIUAHUS AAMEPATUAYUU  OHAed NOPAJICEHUs. HA Xapakmep U
BbIPAINCEHHOCMb  HEBPONIOCUYECKUX, KOCHUMUBHLIX U  IMOYUOHAILHBIX —paccmpoticms. B
Hacmosiueli pabome paccmompervl 0COOEHHOCMU KIUHUKO-HEeBPOLOUYECKOU U KOSHUMUBHO-
IMOYUOHATILHOU CUMNIMOMAMUKU ) NAYUEHMOS C UHCYTIbIOM, IOKAIU308AHHBIM 6 1€BOM U NPABOM
ROIYWAPUSX 20106H020 Mo32d. [Ipo6edEén cpasHUMENbHBII AHAIU3 YACMOMbL U BbIPANCEHHOCMU
acgpasuy,  NPOCMPAHCMBEHHO2O — He2leKMd,  Oenpeccuu, MpeBONCHbIX  PACCMPOUCME U
KOZHUMUBHO20 Oeuyuma Ha pa3HbIX CPOKAX BOCCMAHOBUMENbHO20 nepuooda. llonyuennvie
OaHHble NOOYEPKUBAIOM HEOOX0OUMOCMb YUéma 1amepaiu3ayuu UHCYIbma npu nIAHUpOSaAHUU
HelpopeabuIUMayuOHHbIX MEPONPUAMULL U NPOSHOCIUYECKOU OYeHKe UCX0008 3a001e8aHUAL.

Kntouesvie cnosa: uwemuneckuti UHCYIbm, 1amepaiu3ayus, KIUHUKO-He8POI02UYeCKUll
oepuyum, KOSHUMUBHLIE HAPYUIEHUS, DMOYUOHATbHbIE PACCMPOUCMEA, 1e80NONYUAPHbLIL
UHCYTIbM, NPABONOLYUAPHBLIL UHCYIbM, ADa3zus, He2leKknm, NOCMUHCYIbMHAL OenpecCcusl.

Relevance indicate that the incidence ratio of hemorrhagic

In recent years, the diagnosis and to ischemic stroke is approximately 1.2:4.8.
treatment of vascular system diseases have The severe consequences of ischemic stroke
gained increasing importance. According to the  warrant particular attention, as nearly 80% of
World Health Organization, acute affected individuals experience long-term
cerebrovascular accidents represent the third disability. Furthermore, mortality rates reach up
leading cause of mortality in developed nations,  to 29% during the acute phase and rise to 59%
following ischemic heart disease and by the end of the first post-stroke year.
malignancies. In the Commonwealth of The number of individuals with
Independent States (CIS), however, stroke disabilities caused by stroke worldwide
remains the primary cause of death [1,4]. currently exceeds 2 million. Stroke
Findings from international multicenter studies, significantly alters not only the life of the
corroborated by data from the Chief patient but also that of their family members
Neurologist of Uzbekistan, B.G. Gafurov, and caregivers [13,14].
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In Uzbekistan, more than 64,000 cases
of stroke are registered annually.

Early rehabilitation following a
cerebrovascular accident (CVA) remains one of
the most critical challenges in contemporary
neurology, given that approximately one-third
of stroke survivors experience a loss of
occupational  capacity. A  key factor
contributing to long-term disability in these
individuals is the heterogeneity of motor
impairments, which results from dysfunction in
various components of the motor control
system[3—6].

In addition to motor deficits, a
substantial proportion of patients develop
disorders of higher cortical functions, including
cognitive decline and impairments within the
emotional, motivational, and personality
domains. Understanding the etiopathogenesis
and molecular underpinnings of stroke—
alongside the timely detection and correction of
neuropsychological disturbances—is crucial, as
these factors significantly influence the
prognosis of rehabilitation, as well as the
overall duration and quality of post-stroke life
[9,11].

In certain cases, neuropsychological
deficits may constitute the sole or predominant
clinical manifestation of stroke. The
investigation of interhemispheric interactions
and the functional asymmetry of the cerebral
hemispheres has emerged as a particularly
promising area of research in clinical
neurology, especially in the context of post-
stroke recovery [7-9].

Of particular clinical significance are
the neuropsychological syndromes resulting
from focal lesions in either the right or left
cerebral hemisphere during the acute phase of
stroke. These syndromes may, at times,
represent the only or the leading neurological
manifestation of cerebral damage[11-12].

Objective

The primary aim of this study was to
evaluate the severity of cognitive and psycho-
emotional disturbances in patients with
ischemic stroke involving either the right or left
cerebral hemisphere during the early recovery
phase.

Materials and Methods

This prospective study was conducted
between 2023 and 2024 at the neurology
departments of the private medical centers
“Reacenter-Fergana” and “NEURO CARE” in
Fergana, Uzbekistan. A total of 90 patients
were enrolled, all with a verified diagnosis of
ischemic stroke localized to the carotid
territory, specifically involving the anterior and
middle cerebral arteries, during the early
recovery period.

The study cohort included both male
and female participants aged between 40 and 80
years. A prerequisite for inclusion was the
presence of right-hand dominance prior to the
cerebrovascular event.

Upon admission, all patients underwent
comprehensive clinical-neurological
assessment and mental status monitoring to
determine their rehabilitation potential. In all
cases, the course of the disease was deemed
favorable. = Mental  evaluation—including
assessments of cognitive function, emotional
and motivational status, and behavioral
responses—was conducted during the early
recovery phase, starting from day 30 following
stroke onset.

Participants were stratified into two
cohorts according to the lateralization of the
ischemic lesion:

- Group 1 consisted of 45 patients with
ischemic lesions localized in the right cerebral
hemisphere, comprising 19 males (30%) and 26
females (60%), with a mean age of 63 + 9.1
years.

- Group 2 included 45 patients with left-
hemispheric infarcts, including 25 males
(56.6%) and 20 females (43.4%), with a mean
age of 61 + 8.2 years.

Comparative analysis revealed no
statistically significant differences between the
two groups regarding age or gender distribution
(p > 0.05).

Based on clinical symptomatology,
neuroimaging data, and laboratory findings, the
subtypes of ischemic stroke diagnosed within
the study population were categorized. The
distribution of these subtypes across the two
groups is illustrated in Figure 1.
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Figure 1. Classification of ischemic stroke subtypes in patients with right- versus left-
hemispheric cerebral involvement
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Psychoneurological  Evaluation. A
comprehensive psychoneurological assessment
was conducted utilizing a Dbattery of
standardized instruments:

1. Neurological deficits were quantified
using the National Institutes of Health Stroke
Scale (NIHSS).

2. Cognitive function was evaluated
through the Montreal Cognitive Assessment
(MoCA).

3. Emotional status was assessed using
the Hospital Anxiety and Depression Scale
(HADS) and the Starkstein Apathy Scale.

4. Asthenic symptoms were measured
with the Multidimensional Fatigue Inventory
(MFI-20).

5. Perceived locus of control was
determined via Rotter’s Locus of Control Scale.

Data analysis was performed using IBM
SPSS Statistics version 23, with the level of
statistical significance set at p < 0.05.

2 rpynna

" KApPAM0IMOOIMYECKHIl OATHIT
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Results

Before initiating the main testing
procedures, all patients underwent clinical
examination to assess somatic and neurological
status. At the time of the psychoneurological
assessment, all participants were classified as
being in satisfactory general condition under
ongoing baseline treatment, with stable
hemodynamic parameters.

Upon admission to the rehabilitation
program, neurological status was evaluated
using NIHSS scores. The median NIHSS score
in Group 1 (patients with right-hemispheric
infarcts) was 7.0 [5.0; 11.0], whereas in Group
2 (patients with left-hemispheric lesions), it was
6.0 [5.0; 10.0].

Both groups were administered the
HADS, Starkstein Apathy Scale, and MFI-20 to
assess emotional well-being and fatigue-related
symptoms. The outcomes of these assessments
are illustrated in Figure 2.

Figure 2. Psycho-emotional and asthenic symptom severity in patients with right- and
left-hemispheric ischemic stroke
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Analysis of the Results presence of asthenic syndrome, while the
The analysis of the collected data mental fatigue score (11.4 +2.4) corresponds to
identified depressive symptoms as a clinically mild asthenic symptoms (threshold: <12
relevant factor, with patients in Group 1 (right-  points).
hemispheric stroke) exhibiting statistically No statistically significant differences
significantly ~ higher  depression  scores were identified between the groups for the
compared to those in Group 2 (left-hemispheric  remaining variables assessed by the applied
stroke). The average depression score was 4.2 scales (p> 0.05).
+ 1.2, which corresponds to a moderate level of Results from the Rotter’s Locus of
depression. Control Scale are presented in Figure 3. An
analysis of internality subdomains revealed that
Furthermore, the distress level among among the six measured dimensions, those
patients in Group 1 was also significantly related to interpersonal relationships and
elevated relative to Group 2. However, the health/illness beliefs were the most
mean value of 7.4 &+ 2.6 points remained within  informative. Patients in Group 2 exhibited a
the normative range (cut-off: <10 points), significantly lower level of perceived internal
indicating subclinical manifestations. control in the domain of interpersonal
Assessment of fatigue-related  interactions (p = 0.002), whereas individuals in
symptoms using the Multidimensional Fatigue Group 1 demonstrated significantly lower
Inventory (MFI-20) demonstrated that internality scores in the health and illness
participants in Group 2 experienced statistically domain (p = 0.004). No significant group
higher levels of both general and mental fatigue  differences were observed in the other
compared to Group 1. The elevated general subscales of the Rotter instrument (p > 0.05).
fatigue score (13.4 + 1.8) may suggest the

Figure 3. Subjective control levels in patients with right- and left-hemispheric ischemic
stroke as assessed by Rotter’s Locus of Control Scale

2 rpymaO GHOBMBHORHOH . OcHoBHOl Oconnoii  [NOEHOBROMIIN
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CEMEIH.OTHOILICHUS 00J71aCTh TIPON3BOICTBEH.OTHOIIICHUH
Cognitive performance was evaluated Based on performance on the extended

using the Montreal Cognitive Assessment MoCA subscales, patients in Group 1 (right-
(MoCA) scale. To enhance the sensitivity ofthe  hemispheric stroke) demonstrated statistically
assessment—particularly for cognitive deficits  significantly lower scores than those in Group
associated with right-hemispheric cerebral 2 on several specific cognitive domains:
lesions—the core MoCA battery was Ideational apraxia (p = 0.000), Metaphor
supplemented  with  additional  subtests, comprehension (p = 0.006), Orientation in
including evaluations of right-left orientation, space and time (p = 0.025).

simultaneous agnosia, facial agnosia, ideational These data suggest that patients with
apraxia, and metaphor comprehension. The right-hemispheric ischemic lesions experience
results of these assessments are illustrated in  a more severe degree of cognitive dysfunction,
Figure 4.
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particularly in areas related to praxis, abstract
reasoning, and spatiotemporal orientation.

Figure 4. Evaluation of cognitive function using the MoCA scale with additional subtests

in patients with ischemic stroke
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Discussion

In both study groups, the acute phase of
ischemic stroke localized within the anterior
and middle cerebral artery territories was
marked by the presence of motor, cognitive,
behavioral, and psycho-emotional
disturbances.

Among patients with right-hemispheric
lesions, a pattern emerged characterized by
moderate depressive symptoms, a predominant
use of maladaptive cognitive and behavioral
coping mechanisms, and a reduced level of self-
regulation regarding health-related behaviors.

The most significant  cognitive
impairments in this group were observed in
ideational praxis, metaphorical comprehension,
and spatiotemporal orientation.

In contrast, individuals with left-
hemispheric damage exhibited a moderate
degree of general asthenia and demonstrated a
greater reliance on adaptive or conditionally
adaptive coping strategies.

However, this cohort also showed low
subjective control in interpersonal domains, as
assessed by the Rotter’s Locus of Control
Scale, suggesting a tendency to externalize

30%

40% 50% 60% 70%

B2 rpynma

80% 90%  100%

responsibility and attribute events—including
illness onset—to external factors.

The  prevalence of  behavioral
disturbances, along with diminished executive
functioning and non-verbal working memory
deficits in patients with right-sided strokes,
corresponds  with existing evidence
emphasizing the critical role of the right
hemisphere in the regulation of these cognitive
domains.

Evaluation  of  emotional  and
motivational parameters revealed patterns
aligning with the “valence hypothesis” of
affective lateralization, which posits that
emotions such as empathy, attachment,
aggression, and those linked to avoidance
behavior are asymmetrically represented across
the cerebral hemispheres.

Although the dominance of depressive
symptoms in patients with right-hemispheric
strokes remains a subject of ongoing debate,
many sources in both the domestic and
international literature associate post-stroke
depression more frequently with left-
hemispheric involvement.

The divergence in findings may be
partially explained by the greater severity of
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cognitive deficits in the right-hemisphere
group, considering the shared neurobiological
mechanisms  underlying both  cognitive
dysfunction and  depressive  disorders.
Moreover, the prominent roles of apathy and
motivational deficits, frequently observed in
this group, likely contribute to the higher
incidence of depressive states.

The combination of  executive
dysfunction and elevated depressive symptoms
may also wunderlie the tendency toward
maladaptive coping behaviors in patients with
right-hemispheric damage.

These  findings  underscore  the
importance  of incorporating  structured
assessments for apathy, as well as more
nuanced and multidimensional depression
scales, into the clinical evaluation protocols for
stroke survivors.

Conclusion

This study confirms that during the
early recovery phase of ischemic stroke,
patients with right- and left-hemispheric brain
lesions exhibit distinct neuropsychological
profiles in both qualitative and quantitative
terms.

The predominance of cognitive and
emotional disturbances in individuals with
right-sided ischemic lesions, even in cases
where motor impairments are relatively mild,
highlights the necessity of early identification
of neuropsychiatric and cognitive syndromes in
this patient population.

The outcomes of the study support the
development of personalized, integrative
psychological rehabilitation protocols, which
should be initiated early in the recovery
timeline and tailored to reflect the lateralization
of cerebral pathology.
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MOPDOJIOI'NYECKASA CTPYKTYPA IOYKHU OPTTAHU3MA YEJIOBEKA
(O030p TUTEpPaTYypPBHI)

MYXAMMA/IUEBA ®.P.
byxapckuii 2cocyoapcmeennulii MEOUYUHCKUTI UHCTRUMYM

Annomayusn: I[louku 6vbINOAHAIOM PO  JHCUSHEHHO 3HAYUMBIX (DYHKYUU, BKII0O4As
obecneyeHue 20MeOCMAMUYECKO20 PABHOBECUs, DeVIAYUID CUCMEMHO20 apmepuaibHO20
oasnenus, NOO0ePI’canue OCMOMUYECKO20 OAaNaHca U KUCIOMHO-WeEN0YHO20 COCMOSHUSA
opeanusma. Hccnedosanue hyHKYUOHUPOBAHUSL NOYEK UMeem NPUHYUNUATbHOe 3HAYeHue O/is
VenyOneHUsi HAYYHbIX 3HAHUL U MEOUYUHBL, NOCKOILKY NO360J5em NOHIMb POJlb 9MO20 OP2AHA 6
@uzuoI02ULECKUX U NANONIOSUYECKUX NPOYECCaX.

Ilouka npeocmasnsem cobOl  BbICOKOCNEYUATUSUPOBAHHBII  Op2aH, KOMOpPbIl Ha
NPOMANCEHUU BCell HCUZHU YETI08EKA NOOBEP2AeM sl 3HAUUMENbHIM (DYHKYUOHATbHBIM HACPY3KAM
u obecneuusaem 3ghgexmueroe gvleedeHue NPooyKmos oOMeHa eeulecms U3 Kpogomoxka nymeém
obpaszosanuss mouu. bnazooaps ceoeii mHocoepanHoll hu3uoIOUMECKOU AKMUBHOCMU, NOYKA
npuobopemaem 6cé 6onee 6aX*CHOe 3HAUEHUE B8 COBPEMEHHbIX HAYYHLIX UCCIe008AHUAX U
KAUHUYECKOU NPaKmuKe.

Knrwoueswie cnoso: nouxa, HeghpoH, npoKCUMAIbHBIL KaHaLey, OUCIATbHbIL KAHAIbYES.

Annomauusn: Bylipaknap omeocmasHu mavMuHIAUW, KOH 60CUMU, OCMOMUK OOCUMHU
caknaw 6a KUCIOMA-UWKOP MYBO3AHAMUHU CAKAAWHU Y3 uuued o012aH Oowka Xxaémui
@dyHKYyusAIApHU Xam baxcapaou. YiapHune Hamudicarapuru Kypuod yuxuul, wyoxacus, Oyiupax ea
VHUHZ ¢hau yuyH axamusimu XaKuoaeu 2051apHU PUBOICTAHMUPULL MYXUMOUD

byiipax uncon ympu dasomuda wkopu dapasicadazu Gu3uoiocuKk oKIamaza 0yy Keuiysuu
64 CUUOUK XOCUl KUIUWU OPKAIU KOHOAH MemadoaIuK YUKUHOUWIAPHU camapaniu uimpayus
KULAOU2aH Mypakkad my3uluuiiu av3o Xucooianaou. Yuwiby opeanHune Kyn Kuppaiu
dynxyusnapu mygaiinu, y 3amMoHasuli maokuKomiapoa mooopa mMyxum ypur mymmoxod.

Kanum cyznap: 6yiipax, negpon, npoxcuman KaHanua,0ucmai KaHauyd.

Abstract: The xidneys perform other vital functions, including maintaining homeostasis,
regulating blood pressure, maintaining osmotic pressure, and balancing acid-base levels.
Analyzing their results is undoubtedly important for developing ideas about the significance of the
kidneys for science and medicine.

The kidney is a complex organ that, throughout a person's life, is subjected to high
physiological loads and effectively filters metabolic waste from the blood through urine
production. Due to its multifaceted functions, it is increasingly significant in modern research.
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