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Abstract: In recent decades, deep brain stimulation, especially of the subthalamic nucleus 

(STN), has become an effective treatment method for patients with Parkinson's disease (PD) who do 

not respond to medication therapy. The aim of this study is to analyze the clinical dynamics and 

genetic aspects in patients with parkinsonism before and after brain neurostimulation. 
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Introduction. Parkinson's disease is characterized by progressive loss of dopaminergic neurons, 

leading to motor and non-motor disorders. Neurostimulation of deep brain structures, such as STN, 

GPI, and VIM, has shown significant improvement in motor functions in patients with PD. 

Parkinsonism represents a complex neurological syndrome characterized by cardinal motor 

manifestations including bradykinesia, rigidity, tremor, and postural instability. While Parkinson's 

disease (PD) constitutes the most prevalent etiology, accounting for approximately 80% of cases, the 

clinical spectrum encompasses multiple disorders including atypical parkinsonian syndromes, 

secondary parkinsonism, and hereditary neurodegenerative conditions with parkinsonian features. This 

heterogeneity presents significant diagnostic challenges, particularly in early disease stages when 

phenotypic overlap is most pronounced. 

The last two decades have witnessed paradigm-shifting advances in understanding the genetic 

architecture of parkinsonism. The identification of monogenic forms (PARK loci) and numerous risk 

variants through genome-wide association studies has revolutionized our conceptualization of disease 

pathogenesis. These genetic discoveries have not only elucidated novel molecular pathways—

prominently including α-synuclein proteostasis, mitochondrial dysfunction, and lysosomal-autophagy 

system impairment—but have also begun informing clinical practice through improved diagnostic 

precision and emerging stratification approaches for therapeutic interventions. 

Deep brain neurostimulation (DBS), particularly targeting the subthalamic nucleus or globus pallidus 

interna, has established itself as a transformative intervention for medication-refractory motor 

fluctuations and dyskinesias in PD. Contemporary studies demonstrate that carefully selected patients 

experience substantial improvement in motor function, quality of life, and reduced medication 

requirements following DBS implementation. However, the relationship between specific genetic 

variants and DBS outcomes remains incompletely characterized, representing a critical knowledge gap 

in the era of precision medicine. 

The interface between genetic profiles and neurostimulation response presents compelling questions 

regarding patient selection criteria, optimization of stimulation parameters, and long-term management 

strategies. Emerging evidence suggests that certain genetic subgroups—notably those with GBA or 

LRRK2 mutations—may exhibit distinctive responses to DBS intervention, potentially necessitating 

tailored approaches to both pre-surgical planning and post-operative management. Additionally, 

longitudinal assessment of clinical phenotypes before and after neurostimulation provides a unique 

opportunity to dissect the complex interplay between genetic factors, disease progression, and 

therapeutic responsiveness. 
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This research aims to comprehensively evaluate the clinical and genetic characteristics of 

parkinsonian patients before DBS implementation and analyze how these parameters correlate with 

post-neurostimulation outcomes. By integrating advanced genetic diagnostics with detailed pre- and 

post-operative clinical assessments, we seek to identify predictive biomarkers of DBS response, refine 

patient selection algorithms, and contribute to the development of personalized therapeutic strategies 

for this heterogeneous patient population. Furthermore, this investigation addresses the critical need 

for evidence-based guidelines regarding the interpretation and clinical application of genetic 

information in the context of neurostimulation interventions for movement disorders. 

Materials and methods. The study included 56 patients with late-stage PD (38 men, 18 women), 

mean age 63.2 ± 7.5 years, who were indicated for neurosurgical correction using deep brain 

neurostimulation. Clinical evaluations were conducted using the MDS-UPDRS scale (part III) before 

surgery, 2 and 6 months after intervention. Fall risk assessment was evaluated using scales: Mini-

BESTest and ABC scale. Genetic analysis included the study of polymorphisms of genes associated 

with PD - LRRK2, SNCA, GBA polymorphisms (NGS), before and after surgery. 

Results. After STN neurostimulation, significant improvement in motor functions was observed 

(Table 1). 

Table 1. Changes in motor activity (on the MODS-UPDRS scale, part III) 

Evaluation time Average score Standard deviation 

Before DBS 52.4 ±6.8 

After 2 months 31.2 ±5.3 

After 6 months 29.8 ±4.9 
 

According to the study, STN stimulation reduced the severity of the "shutdown" period by 45-65%, 

reduced the severity of drug dyskinesia by 67-83%, and reduced the dose of dopaminergic drugs by an 

average of 50% (Table 2). 

Table 2. Levodopa dose reduction after DBS 

Time The average daily dose of levodopa (mg) 

Before DBS is 1050 

After 6 months 520 
 

Assessment of the risk of falls using the Mini-BESTest scale showed that 35% of patients had a high 

risk of falling before surgery. After the operation, this figure dropped to 30%, and a year later it was 

33%. Similar results were obtained using the ABC scale (Table 3). 

Table 3. The risk of falls on the Mini-BESTest scale 

Time Percentage of high-risk patients 

Before DBS 35% 

After 6 months 30% 

After 12 months 33% 
 

Genetic analysis revealed certain polymorphisms associated with the response to neurostimulation. 

Patients with certain genotypes showed a more pronounced improvement in motor functions after 

surgery. However, additional studies are needed to confirm these data (Table 4). 

Table 4. Genetic correlation and response to DBS 

A genetic marker 
Patients with the 

mutation 
DBS efficiency (% UPDRS reduction) 

GBA 12 (21.4%) 38.5% 

LRRK2 7 (12.5%) 51.2% 
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SNCA 3 (5.4%) 43.1% 

Without mutations 34 (60.7%) 48.6% 
 

Conclusions. The results confirm the effectiveness of DBS in reducing motor symptoms, reducing the 

dose of medications, and moderately reducing the risk of falls. Genetic analysis showed a different 

degree of response depending on the mutations, especially in GBA carriers, in whom the effect was 

less pronounced. These data highlight the importance of genetic stratification in DBS planning. STN 

neurostimulation is an effective treatment method for PD patients who do not respond to drug therapy. 

Our data confirm the results of previous studies, demonstrating an improvement in motor function and 

a reduction in the dose of medications after surgery.  

Neurostimulation of deep brain structures, especially STN, is a promising method of treating 

Parkinsonism. Clinical improvements after surgery confirm the effectiveness of this approach. Genetic 

research opens up new horizons for individualization, personalization of treatment and improvement of 

its effectiveness, however, additional research is needed to introduce them into clinical practice. 
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