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ANNOTATION 
This study investigated the effectiveness of BAC in cognitive rehabilitation in post-stroke 

patients. Dynamic examination of 48 patients with cognitive impairment at the second stage of 
rehabilitation was performed. The patients were divided into 2 groups: 30 patients received 
nootropic therapy and had sessions with a neuropsychologist, and 18 patients of the main group 
additionally received BAC. 

Keywords: Stroke, recovery period, electrodes, dysarthria, EEG, speech, memory. 
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INSULT O‘TKAZGAN BEMORLARDA KOGNITIV BUZILISHLARNI 

BIOAKUSTIK KORREKSIYA ORQALI TUZATISH 
 

ANNOTATSIYA 
Mazkur tadqiqot insultdan keyingi bemorlarda kognitiv reabilitatsiyada bioakustik 

korreksiyaning samaradorligini o‘rganishga qaratilgan. Kognitiv buzilishlari bo‘lgan 48 bemorda 
reabilitatsiyaning ikkinchi bosqichida dinamik tekshiruv o‘tkazildi. Bemorlar 2 guruhga bo‘lindi: 30 
nafar bemor nootrop terapiya va neyropsixolog bilan mashg‘ulotlar oldi, asosiy guruhga kirgan 18 
nafar bemor esa qo‘shimcha ravishda bioakustik korreksiya muolajalarini oldi. 
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БИОАКУСТИЧЕСКАЯ КОРРЕКЦИЯ КОГНИТИВНЫХ НАРУШЕНИЙ У 
ПАЦИЕНТОВ С ИНСУЛЬТОМ 

АННОТАЦИЯ 
В данном исследовании изучалась эффективность биоакустической коррекции в 

когнитивной реабилитации пациентов после инсульта. Было проведено динамическое 
обследование 48 пациентов с когнитивными нарушениями на втором этапе реабилитации. 
Пациенты были разделены на 2 группы: 30 пациентов получали ноотропную терапию и 
занимались с нейропсихологом, а 18 пациентов основной группы дополнительно проходили 
сеансы биоакустической коррекции. 

Ключевые слова: инсульт, восстановительный период, электроды, дизартрия, ЭЭГ, 
речь, память. 
  

Relevance: At stage 2 of rehabilitation of patients with focal brain lesions, in addition to 
movement disorders, cognitive impairment of varying degrees of severity is often observed, which 
in itself significantly affects not only the quality of life of patients, but also the rehabilitation 
prognosis as a whole [1-8]. Post-stroke cognitive impairment (PSCI) is the most studied, which is 
observed in 40-70% of stroke patients, with the proportion of patients with developed dementia 
reaching 32% five years after stroke development [4]. Despite the growing popularity of LHC, more 
clinical studies are needed to confirm its efficacy in cognitive rehabilitation after stroke. Some 
preliminary studies show positive results, but more data are needed for more valid conclusions. [9]. 

Materials and methods. In order to evaluate the effectiveness of BAC in the restoration of 
cognitive functions in patients with stroke, a dynamic examination was carried out in 48 patients 
with cognitive impairment undergoing the 2nd stage of rehabilitation at the private clinic 
"Neuromed".  

Results. The control group consisted of 30 patients - 17 women and 13 men, the average age 
was 58 ± 11.5 years. In the main group, 18 patients (10 women and 8 men, mean age 58.6±11.3 
years) were observed with LHC. 

In the control group, 22 patients had ischemic stroke, and 8 patients had hemorrhagic stroke. 
In the main group, ischemic stroke occurred in 13 patients, hemorrhagic stroke - in 5 patients. A 
total of 35 patients with ischemic stroke and 13 patients with hemorrhagic stroke were examined. 

The study included patients over 18 years of age, with confirmed stroke, with a 
neuropsychologist's conclusion about the presence of cognitive disorders. Exclusion criteria were: 
chronic concomitant diseases in the exacerbation stage, total aphasia, dementia, history of cognitive 
impairment preceding the development of focal brain lesions. 

Cognitive function was assessed twice, before the 2nd stage of treatment on the 14th day of 
rehabilitation. Quantitative assessment of cognitive function itself was performed using the MMSE, 
Roschina and FAB scales. The Hamilton Depression Rating Scale (HDRS) was used to assess 
depression. 

Patients in the control group, in addition to medication, underwent ten standardized one-hour 
sessions with a neuropsychologist every day, using classical stimulus techniques. Thus, these 
patients underwent a standard form of complex medical and psychological treatment of cognitive 
disorders caused by focal brain lesions. 

Patients in the main group underwent LHC in addition to the above treatment. During the 
procedures, patients listened to auditory stimuli that were timed to their electroencephalogram 
(EEG). At a sampling rate of 250 Hz, the EEG was recorded on four channels at positions Fp1, Fp2, 
O1, and O2 unipolar to the electrodes of the combined ear. By programmatically matching the 
current characteristics of the brain's bioelectrical activity with the parameters of the sound stimuli, 
the inventors' unique technique created an acoustic EEG image. Having matched the parameters of 
the current EEG with the corresponding sets of sound stimuli, the developers proposed three 
variants of acoustic EEG image formation: "vocal", "instrumental" and "formant". The patient lay 
down and listened to the "sounds of his own brain" with his eyes closed. Each patient was matched 
to a volume level they found comfortable. The concept also determined the type of acoustic EEG 



ANNALS OF CLINICAL DISCIPLINE | АННАЛЫ КЛИНИЧЕСКИХ ДИСЦИПЛИН | КЛИНИК ФАНЛАР ЙИЛНОМАСИ                                               №3/1 | 2025 

71 

control group 

The Roschina Scale 

Hamilton scale 

MMSE scale 

core group 

control group 

after before 
5 0 10 15 20 

core group 

The Roschina Scale 

Hamilton scale 

0 5 10 15 20 

After Before 

imaging: "vocal" acoustic EEG imaging was given to patients with a predisposition to hypertension, 
and "instrumental" acoustic EEG imaging was given to patients with stable blood pressure readings. 
The course consisted of ten treatments per day without weekend breaks, and the process itself lasted 
20 minutes. 

Quantitative assessment of cognitive functions proper was performed using MMSE, 
Roschina and FAB. 

Figure 1 shows the results of the MMSE scale. It can be seen that the main group of patients 
showed improvement by the end of the recovery course. The mean absolute value was 5.3 points, 
while the patients in the control group had 4 points. 

Figure 1: Dynamics of changes in mean MMSE scores in the control and main groups. 

 
Thus, the decrease in the total score on the Hamilton depression scale averaged 5.8 points, on the 
Roschina scale - 6.7 points (patients in the main group). And 4 and 4.6 points in the control group, 
respectively (Fig. 2,3). 

Figure 2. 
 

Figure 3 
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Assessment of oral numeracy and reading skills compared to the control group, the BAC 

group had a threefold increase in reading function scores and a 2.5-fold increase in oral numeracy 
scores (p<0.05). In addition, scores on 

perceptual evaluation function increased significantly in the BAC group, exceeding controls 
by one-third (p<0.05). The BAC group showed improved recovery of memory and attention 
functions, with average scores 26% higher than in the control group.(Assessment was performed by 
a neuropsychologist and a speech therapist). 

Conclusion: bioacoustic correction is a promising treatment method that can significantly 
improve the quality of life of patients after stroke. Its advantages in restoring cognitive functions 
and improving psycho-emotional state make BAC an important tool in the arsenal of rehabilitation 
methods. [3]. Taking into account the individual characteristics of patients and a comprehensive 
approach to treatment, positive results and improvement in the quality of life of stroke survivors can 
be expected. 

The advantage of LHC is the possibility of its safe application in cognitive rehabilitation of 
patients with neuro-oncological brain diseases, when the possibilities of physiotherapeutic treatment 
are largely limited. 

Both the standard scheme of cognitive rehabilitation, which includes nootropic therapy and 
neuropsychological stimulation sessions, and its combination with a course of bioacoustic 
correction demonstrate a significant positive cognitive effect. This leads to a reliable improvement 
of all cognitive functions, quality of life, domestic self-care skills, and emotional and volitional 
sphere indicators in patients with focal brain lesions. 
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