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ABSTRACT 

Background: Epileptic seizures and nonepileptic motor paroxysms frequently 

enter the differential diagnosis of neurological disease. Vascular injury, 

inflammation, degenerative circuit dysfunction, medication effects, and metabolic 

disturbances may generate superficially similar manifestations through different 

mechanisms. Objective: To synthesize the clinical distinctions between epileptic 

events and seizure-like motor phenomena in cerebrovascular and neurodegenerative 

disorders, while critically situating regional neurological literature within 

contemporary seizure-classification concepts. Methods: A narrative thematic review 

of 33 bibliographic entries supplied by the authors (2018–2026) was undertaken. 

Publications were grouped by ischemic stroke and post-COVID sequelae, Parkinson 

disease and parkinsonism, rehabilitation, and molecular biomarkers. International 

classification principles were used for interpretation; no patient -level data were 

obtained. Results: Three interconnected clinical domains emerged: cortical 

structural injury with potential epileptogenesis; basal-ganglia disorders with tremor, 

dystonia, and dyskinesia that may mimic seizures; and inflammatory/degenerative 

pathways that offer mechanistic hypotheses but not validated seizure biomarkers. 

The source set is predominantly non-seizure-specific, limiting direct estimates of 

seizure occurrence. Conclusions: Reliable clinical classification depends on episode 

semiology, temporal course, consciousness, examination, electroencephalography, 

and brain imaging. Disease-specific prospective studies are required to assess 

seizure frequency, biomarkers, and outcomes. 

Keywords: seizures; focal epilepsy; stroke; Parkinson disease; atypical 

parkinsonism; neuroinflammation; MCP-1; alpha-synuclein; differential diagnosis. 
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Paroxysmal neurological symptoms range from transient sensory phenomena and 

alterations in responsiveness to dramatic bilateral motor activity. Their visible 

appearance does not establish etiology. An ep ileptic seizure reflects abnormal 

neuronal electrical activity, whereas tremor, dystonia, dyskinesia, syncope with 

convulsive movements, and some forms of myoclonus can arise without an epileptic 

mechanism. Misclassification risks both unnecessary exposure to antiseizure drugs 

and failure to diagnose an urgent underlying vascular, metabolic, or inflammatory 

disorder. 

The modern framework for describing epileptic seizures distinguishes focal, 

generalized, unknown whether focal or generalized, and unclassified events. This is 

best understood as a classification of epileptic phenomena, not of every involuntary 

movement seen by neurologists. For a clinically meaningful diagnosis, the physician 

must distinguish the description of an event from the etiology of a neurological 

disease and from the possibility that multiple diagnoses coexist in one patient.  

The supplied literature is valuable because it addresses three major environments in 

which this distinction is relevant. Gazieva and colleagues have studied ischemic 

stroke, post-COVID neurological complications, and rehabilitation (Khasanov et al., 

2024; Rakhimbaeva et al., 2023; Ataniyazov et al., 2021). Daminova and colleagues 

have examined Parkinson disease, its motor and nonmotor manifestations, genetics, 

and progression (Daminova et al., 2019; Daminova & Matmurodov, 2022). 

Akramova and colleagues have investigated parkinsonian phenotypes and 

exploratory inflammatory or neuroaxonal biomarkers (Akramova et al., 2025; 

Rakhimbaeva & Akramova, 2020). Although these studies do not constitute a 

seizure-focused clinical cohort, they provide a suitable platform for developing a 

critical and clinically oriented review. 

The objective of the present paper is to synthesize seizure-relevant mechanisms in 

vascular and degenerative neurological conditions; describe practical distinctions 

between epileptic and nonepileptic paroxysmal events; and identify what can, and 

cannot, be inferred from this selected regional bibliography. 

2. MATERIALS AND METHODS 
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2.1. Review design and sources 

This work is a narrative, not systematic, literature review. The source set consisted 

of 33 bibliographic records supplied for three research groups: 11 containing 

Gazieva, 11 containing Daminova, and 11 containing Akramova. Publication years 

range from 2018 to 2026. Records include full-length articles, material appearing in 

journal supplements, and articles with incomplete page-level metadata. Some 

publications have closely overlapping titles and author lists, so the number of 

bibliographic entries should not be interpreted as the number of independent clinical 

datasets. 

2.2. Analytical framework 

Records were coded thematically by apparent subject from their titles and available 

bibliographic information: (1) cerebrovascular and postinfectious disorders; (2) 

rehabilitation and functional neurological consequences; (3) Parkinson disease and 

atypical parkinsonism; and (4) molecular markers and mechanisms. The clinical 

synthesis further distinguished acute symptomatic seizures, unprovoked seizures 

associated with enduring cerebral pathology, and nonepileptic movement 

phenomena. We summarized plausible physiological mechanisms without 

attributing specific unreported numerical findings to individual publications. 

2.3. Evidence interpretation and limitations 

The analysis did not extract patient counts, electroencephalographic recordings, 

effect sizes, incidence estimates, or comparative treatment outcomes because these 

could not be established reliably from the bibliography alone. No database-wide 

systematic search, formal risk-of-bias evaluation, or meta-analysis was performed. 

The manuscript therefore describes convergent topics, clinical interpretation, and 

research gaps rather than presenting newly measured outcomes. Bibliographic 

information was transcribed from the supplied source list, and incomplete 

publication fields were not invented. 

3. RESULTS 

3.1. Thematic composition of the selected literature 

The titles cluster strongly around ischemic stroke and neurological recovery, 

parkinsonian motor and nonmotor syndromes, and experimental or translational 
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neurodegeneration markers. None of these clusters offers a direct denominator -

based assessment of seizure incidence across diagnoses. Instead, they address the 

background disease processes, neurological syndromes, and diagnostic challenges in 

which seizures may be considered. The 33 references are retained individually for 

transparency, including a pair of apparently related publications with identical study 

titles in different journals (Rakhimbaeva et al., 2022a, 2022b). 

Source cluster Representative subjects Direct relevance to seizure 

evaluation 

Cerebrovascular / post-

COVID 

Ischemic stroke, 

thrombotic complications, 

rehabilitation 

Potential cortical injury, 

acute neurological events, 

structural differential 

Parkinsonism / movement 

disorders 

Tremor, fluctuations, axial 

signs, cognition 

Distinguishing epilepsy 

from nonepileptic motor 

phenomena 

Biomarkers / 

neuroinflammation 

MCP-1, alpha-synuclein, 

neuroaxonal injury 

Hypothesis generation; no 

validated seizure 

prediction 

3.2. Cerebrovascular injury and seizure susceptibility 

Brain ischemia may disrupt ATP-dependent ion transport, extracellular potassium 

homeostasis, glutamatergic signaling, and neuronal membrane stability. Acute 

symptomatic seizures can arise near the time of ischemic or hemorrhagic injury, 

especially when cortical tissue is affected. Delayed epileptogenesis may involve 

gliosis, altered inhibitory circuits, synaptic reorganization, and persistent injury-

related network instability. Acute and delayed seizures should not be conflated: an 

early event may reflect a transient insult, whereas later unprovoked events may 

indicate a persistent propensity for recurrent seizures. 

The supplied publications examine ischemic stroke following COVID-19, clinical 

patterns of vascular complications, and rehabilitation strategies. Rakhimbaeva et al. 

(2023), Rakhimbaeva and Gazieva (2022), and Gazieva (2021) focus on post -

COVID ischemic stroke and recovery; Rakhimbaeva et al. (2020) address post -

stroke rehabilitation; Ataniyazov et al. (2021) address stroke characteristics in 
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COVID-19. Two records entitled “Some aspects of rehabilitation of post-COVID 

patients with ischemic stroke” appear in different journals (Rakhimbaeva et al., 

2022a, 2022b). These contributions indicate relevant clinical settings, but their 

bibliographic entries cannot substantiate a particular rate or phenotype distribution 

of post-stroke epilepsy. 

Other vascular and postinfectious publications consider neurological consequences 

of coronavirus infection (Tuychiev et al., 2021), the role of discirculatory 

encephalopathy in cardiovascular disease (Rakhimbaeva & Gazieva, 2024a), and 

rehabilitation following stroke or traumatic brain injury (Rakhimbaeva & Gazieva, 

2024b). A study of cavernous sinus thrombosis and neurological complications 

(Bobamuratova et al., 2021) broadens the differential context. Systemic 

inflammation, hypoxemia, medication exposure, organ failure, and cerebrovascular 

injury may coexist in critically ill patients; therefore, temporal association with 

infection does not establish that a seizure is caused directly by the virus.  

3.3. Parkinson disease and seizure-like involuntary movement 

Parkinson disease is characterized by bradykinesia with rest tremor or rigidity, 

reflecting dysfunction of dopaminergic and distributed basal-ganglia–thalamo–

cortical networks. Although epileptic seizures can occur in patients with Parkinson 

disease, the common motor features of parkinsonism do not imply epilepsy. A 

resting tremor is frequently rhythmic and sustained or fluctuating; dystonia produces 

patterned postures or twisting movements; levodopa-related dyskinesia can generate 

irregular involuntary movements. Brief myoclonic jerks warrant especially careful 

interpretation because they may be epileptic or nonepileptic. 

Daminova and colleagues provide a structured body of work relevant to this 

differential diagnosis: motor fluctuation prevention and treatment (Daminova et al., 

2019), diagnostic approaches (Daminova, 2022a, 2022b), nonmotor features and 

progression (Daminova, 2022c, 2022d), axial reflexes (Daminova, 2022e), familial 

and genealogical characteristics (Daminova, 2022f, 2022g), prodromal biomarkers 

(Daminova & Saidvaliev, 2022a), olfaction (Daminova & Saidvaliev, 2022b), and 

early disease-risk assessment (Daminova & Matmurodov, 2022). These studies 
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reinforce the diversity of parkinsonian manifestations, but do not establish an 

electrographic seizure diagnosis for tremor or dyskinesia. 

Related studies examine vascular parkinsonism with neuroimaging findings 

(Rakhimbaeva & Akramova, 2018), cognitive changes in Parkinson disease and 

vascular parkinsonism (Rakhimbaeva & Akramova, 2020), rehabilitation exercise 

approaches (Akramova & Rakhimbaeva, 2021), and the clinical manifestations of 

Parkinson-plus syndromes (Rahimboyeva et al., 2025). Cognitive fluctuation, 

sudden immobility, loss of posture, sleep-related symptoms, orthostatic 

hypotension, and medication effects may complicate event interpretation. Careful 

analysis of onset, triggers, medication phase, responsiveness, recovery, and 

witnessed video can prevent treating an extrapyramidal movement as epilepsy. 

3.4. Neuroinflammation and exploratory biomarkers 

Inflammatory signaling and glial activation can influence synaptic transmission, 

blood–brain barrier function, and extracellular ionic regulation. Such processes are 

biologically relevant to neuronal excitability, but links are disease- and context-

dependent. MCP-1/CCL2 is a chemokine involved in immune-cell signaling, 

whereas alpha-synuclein is central to research on synucleinopathies. Their 

investigation in Parkinson disease should not be taken as evidence that either protein 

is a validated diagnostic marker for epileptic seizures. 

Akramova and collaborators have reported research on associations between serum 

MCP-1 and motor impairment, the possible diagnostic roles of MCP-1 and alpha-

synuclein, and circulating alpha-synuclein in Parkinson disease versus Parkinson-

plus syndromes (Akramova et al., 2025a, 2025b, 2025c; Akramova et al., 2026). 

Other publications address neuroaxonal injury indicators (Akramova, 2025), clinical 

and biochemical characteristics in Parkinson disease with type 2 diabetes 

(Rakhimbaeva et al., 2025), and effects of a drug combination on the central 

nervous system (Khasanov et al., 2024). Collectively, these topics justify hypotheses 

concerning interactions among inflammation, metabolic stress, and neuronal 

networks, not clinical seizure-biomarker claims. 
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3.5. Practical differential diagnosis 

A structured event history remains the diagnostic cornerstone. Clinicians should 

obtain eyewitness accounts or smartphone recordings, determine whether events are 

stereotyped, document the pattern and spread of movements, identify provoking 

factors, and assess consciousness and recovery. An event lasting seconds with 

stereotyped focal progression may raise suspicion of epilepsy, but isolated 

characteristics are rarely definitive. Prolonged or situational rhythmic movements 

may suggest tremor; painful patterned posturing may suggest dystonia; and 

repetitive movements tied to dopaminergic medication cycles may suggest 

dyskinesia. 

Assessment domain Features to document Potential implication 

Temporal characteristics Onset, duration, 

recurrence, stereotypy 

Seizure versus 

sustained/fluctuating 

movement disorder 

Consciousness Responsiveness, 

recollection, post-event 

confusion 

Supports differential but is 

not alone diagnostic 

Motor semiology Rhythmicity, laterality, 

tonic/clonic pattern, 

spread 

Focal seizure versus 

tremor/dystonia/dyskinesia 

Context Stroke timing, infection, 

medication, glucose, 

electrolytes 

Acute symptomatic cause 

or movement-disorder 

trigger 

Tests EEG/video-EEG, MRI, 

targeted laboratory 

investigations 

Evidence for epileptic 

activity and underlying 

disease 

A normal routine EEG does not exclude epilepsy, and movement artifacts may 

complicate interpretation. Video-EEG is particularly useful when habitual episodes 

can be captured. MRI and laboratory tests address structural, metabolic, infectious, 

or inflammatory causes, and cardiac assessment should be considered when syncope 

is plausible. Prolonged bilateral convulsive activity or recurrent seizures without 
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return to baseline requires urgent emergency assessment rather than routine 

outpatient differential workup. 

4. DISCUSSION 

A principal finding of this review is conceptual rather than numerical: the same 

outward motor symptom may originate from different neural systems, and the same 

neurological disease may produce multiple kinds of paroxysmal episodes. The 

vascular literature explains why damaged cortex may become hyperexcitable, while 

the parkinsonism literature illustrates how basal-ganglia circuit dysfunction creates 

motor symptoms that can superficially resemble epilepsy. This distinction between 

mechanism and appearance is essential for safe clinical reasoning. 

Stroke-related seizures and parkinsonian movements also differ in their relationship 

to disease timing. Acute ischemic injury may produce a seizure during a defined 

physiological crisis. Post-stroke epilepsy may instead emerge after structural 

reorganization. Parkinsonian tremor and dyskinesia commonly vary with medication 

state, motor task, and overall progression. Applying one uniform “convulsion” label 

across these conditions obscures clinically actionable distinctions. 

The biomarker literature represents a developing translational domain. Studies of 

MCP-1 and alpha-synuclein offer potentially useful biological context, yet they do 

not demonstrate the sensitivity, specificity, independent prognostic value, or clinical 

thresholds required to diagnose seizures. Demonstrating seizure relevance would 

require prospectively phenotyped patients, systematic video-EEG, appropriate 

control groups, adjustment for disease severity and medications, and reproducible 

biomarker measurement protocols. 

The selected bibliography also highlights the role of neurological rehabilitation after 

vascular damage and in neurodegenerative syndromes. Rehabilitation targets 

function, independence, mobility, cognition, and quality of life. It should not be 

portrayed as independently preventing epilepsy without direct comparative 

evidence. Similarly, findings regarding clinical recovery after COVID-19-associated 

stroke cannot be transferred automatically to postinfectious epilepsy risk. 

Several methodological limitations require explicit acknowledgment. First, the 33 

entries were purposefully supplied rather than retrieved through a reproducible 
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systematic search, creating selection bias. Second, some are conference supplements 

or have incomplete metadata, limiting confidence in detailed methods and 

outcomes. Third, near-duplicate titles suggest potential overlap of reported patient 

material. Fourth, none of the included works was used here to calculate seizure 

prevalence, associations, or treatment effects. Finally, the evidence is thematically 

heterogeneous, so it is unsuitable for pooling into a single effect estimate.  

The next research step should be a prospective multicenter observational study that 

prospectively records neurological diagnosis, imaging-confirmed lesion type and 

location, comorbid conditions, medications, event semiology, EEG/video-EEG 

confirmation, and longitudinal outcomes. Patients with stroke and parkinsonian 

disorders should be analyzed separately, and nonepileptic movement phenomena 

should be adjudicated by standardized criteria. Only then can clinically meaningful 

risk estimates and biomarker hypotheses be tested. 

5. CONCLUSION 

Seizures and seizure-like motor events in neurological disease are heterogeneous in 

mechanism and presentation. Cerebrovascular pathology may produce acute 

symptomatic seizures or an enduring epileptogenic state; Parkinson disease and 

atypical parkinsonism more commonly produce nonepileptic tremor, dystonia, 

dyskinesia, and fluctuating motor symptoms. Neuroinflammatory biomarkers are 

scientifically relevant but cannot currently be inferred from this selected 

bibliography to diagnose epilepsy. Integrated clinical assessment, EEG when 

indicated, brain imaging, and cause-directed investigations are essential. The 

reviewed 33 entries provide regional disease-specific context and a foundation for 

prospective, seizure-focused research, rather than a quantitative estimate of seizure 

burden. 
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