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Abstract. Endovascular mechanical thrombectomy (MT) is a 
recommended treatment for acute ischemic stroke due to large 
vessel occlusion (LVO). The objective of the present study was 
to evaluate the impact of vascular risk factors on the outcome 
of MT outcomes in patients with stroke with LVO and to deter‑
mine the prevalence of structural epilepsy in these patients. 
This was a retrospective cohort study involving patients 
with stroke between 20 and 80 years of age with LVO who 
underwent MT. The clinical outcomes post‑MT were assessed 
using the Modified Thrombolysis in Cerebral Infarction score. 
A total of 56 individuals were included in the study, with a 
structural epilepsy prevalence of 14.29%. Patients who received 
intravenous tissue plasminogen activator (TPA) in addition to 
MT were less likely to develop structural epilepsy (P=0.041). 
A substantial number of patients (85.8%, combined Grades 3 
and 2B) achieved successful reperfusion. The significant risk 
factors for hemorrhagic transformation include age [odds ratio 
(OR), 2.5; 95% CI: 1.8‑3.6; P=0.001], hypertension (OR, 3; 
95% CI: 2.2‑4.1; P<0.001), diabetes (OR, 1.8; 95% CI: 1.2‑2.7; 
P=0.008), heart failure (OR, 1.5; 95% CI: 1.0‑2.2; P=0.050) 
and cardiac thrombus (OR, 2.0; 95% CI: 1.3‑3.1; P=0.005). 
Age was a significant predictor, with patients aged 65 years or 
younger having an OR of 2.3 (95% CI: 1.5‑3.5, P=0.002). In 
conclusion, the present study provides valuable insights into 
the impact of vascular risk factors on the outcomes of MT in 
patients with stroke with LVO and highlights key predictors of 
post‑procedural complications, including structural epilepsy 
and hemorrhagic transformation.

Introduction

Stroke remains one of the leading causes of death and long‑term 
disability worldwide, with large vessel occlusion (LVO) repre‑
senting one of the most severe subtypes due to the extensive 
brain regions affected (1). Mechanical thrombectomy (MT) 
has transformed the management of acute ischemic stroke by 
enabling rapid reperfusion and significant functional recovery 
in patients with LVO (2,3). Current guidelines recommend MT 
based on several criteria: The location of occlusion (typically 
proximal anterior circulation, such as the internal carotid artery 
or middle cerebral artery), the time from stroke onset (within 
6‑24 h), and acceptable infarct burden commonly assessed by 
an Alberta Stroke Program Early CT Score [ASPECTS]≥6 or 
infarct volume <50 ml) (4).

MT involves the physical removal of a thrombus using 
stent retrievers or aspiration devices to restore cerebral 
perfusion (5). Although MT has been major advance in stroke 
therapy, clinical outcomes vary, and not all patients benefit 
equally from the procedure (6). Vascular risk factors such 
as hypertension, diabetes, hyperlipidemia and smoking are 
well‑established contributors to cerebrovascular pathology 
and may influence the efficacy and safety of thrombectomy 
procedures  (7). The present study aims to evaluate the 
impact of these pre‑existing vascular conditions on clinical 
outcomes following MT in patients with LVO, thereby 
contributing to more personalized and effective treatment 
strategies. However, functional outcomes following MT 
vary significantly and are influenced by pretreatment factors 
such as age and comorbidities  (8,9). Numerous pre‑ and 
intra‑procedural variables have been identified as predictors 
of clinical outcomes (10).

Although vascular risk factors such as hypertension and 
diabetes mellitus are widely recognized to influence MT 
outcomes, their independent prognostic roles remain debated. 
For instance, the role of diabetes mellitus in predicting poorer 
recanalization success is controversial, with conflicting 
evidence in the literature  (11). Moreover, the impact of 
glycemic variability‑beyond absolute hyperglycemia‑remains 
underexplored. Existing thresholds for glycemic control (for 
example, <180 mg/dl.) are derived from heterogeneous clinical 
protocols, further complicating standardization (11). These 
ongoing controversies emphasize the need for improved risk 
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stratification and standardized peri‑procedural management 
strategies.

Factor such as hyperglycemia, advanced age, higher 
baseline NIHSS score, and failed recanalization increase the 
risk of unfavorable outcomes at 90 days in patients with acute 
ischemic stroke treated with MT (12). In addition to preventing 
complications, optimizing of blood pressure, glucose levels and 
hemoglobin concentrations represent potentially modifiable 
factors that merit further investigation (9).

Post‑stroke seizures are another frequent complication and 
are associated with poorer functional outcomes. A systematic 
review in 2022 reported that 5.8% of patients with stroke 
undergoing MT developed seizures. However, the relationship 
between MT and post‑stroke seizures remains inconclusive, 
and the mechanisms linking LVO‑related stroke and seizure 
activity are not yet fully understood (13), Saver et al (14) were 
the first to confirm the significant benefit of MT in patients 
with LVO, providing the foundational evidence for current 
clinical guidelines.

Regarding glycemic management during MT, recent 
studies have clarified the clinical relevance of maintaining 
intraoperative glucose levels below 180 mg/dl. For example, 
the study by Janelidze  et  al  (15) demonstrated improved 
outcomes with strict glycemic control, highlighting the impor‑
tance of real‑time glucose monitoring during MT to enhance 
prognosis.

The present study aims to investigate the impact of 
vascular risk factors on the clinical outcomes of MT in 
patients with stroke with LVO. Additionally, it seeks to 
determine the prevalence of structural epilepsy in this 
population, a complication that can profoundly affect 
quality of life and long‑term prognosis. By examining this 
prevalence, the study aims to contribute to more compre‑
hensive post‑stroke management strategies, addressing 
both acute intervention, and long‑term complication. 
Understanding and managing modifiable vascular risk 
factors will be critical for optimizing MT outcomes and 
improving patient care.

Patients and methods

Study design. The present study utilizes a retrospective cohort 
design, focusing on patients who experienced ischemic stroke 
due to LVO and subsequently underwent endovascular MT.

Study duration and setting. The study was conducted at 
a single tertiary care center and included medical records 
reviewed from 2018 to 2023. Data collection began in June 
2023 and was completed in December 2023.

Participants. A total of 56 patients (25 women and 31 men) 
with stroke aged between 20 and 80 years, who underwent MT 
for LVO during the study period, were included. Patients were 
identified through hospital medical records. Only those who 
received MT were eligible; patients who did not undergo the 
procedure were excluded.

Diagnosis. Post‑stroke epilepsy was diagnosed based on the 
International League Against Epilepsy criteria, requiring at 
least one unprovoked seizure occurring >24 h after stroke 

onset, with corroborative electroencephalogram (EEG) or 
clinical documentation.

Data collection method. Data were collected retrospectively 
by electronic medical records. The variables gathered included 
demographic details, vascular comorbidities (for example, 
hypertension, diabetes), clinical outcomes post‑MT, and the 
incidence of post‑stroke (structural) epilepsy.

Outcome assessment. The primary clinical outcome was 
assessed using the Modified Thrombolysis in Cerebral 
Infarction (mTICI) scoring system, which measures the degree 
of reperfusion post‑MT.

Sample size justification. A sample size of 56 patients was 
determined based on the available eligible cases during the 
study period. While relatively small, this sample was deemed 
sufficient to provide preliminary insights into the relation‑
ship between vascular risk factors and MT outcomes, as well 
as to estimate the prevalence of post‑stroke epilepsy in this 
population.

Data analysis. Statistical analysis was performed using Stata 
BE 18 software (2023; StataCorp LLC). Continuous variables 
were expressed as the mean  ±  standard deviation, while 
categorical variables were expressed as percentages. A t‑test 
and a Chi‑square test were used. Statistical significance was 
set at a P‑value of less than 0.05. Differences in demographic 
characteristics and the prevalence of vascular risk factors 
were examined. Descriptive statistics were calculated for all 
variables. Pearson's Chi‑square test or Fisher's exact test was 
used to test differences in proportions between groups, where 
appropriate. Regression analysis was used to determine the 
extent to which vascular risk factors predict the outcomes of 
endovascular MT in patients with stroke, considering other 
patient characteristics and comorbidities.

Ethical considerations. The Institutional Review Board 
(IRB) of King Fahad Specialist Hospital, approved the study 
(approval no.  NEU0397; Dammam, Saudi Arabia). As an 
observational, non‑interventional study, it posed minimal risk 
to participants. All patient data were anonymized, and identi‑
fying information was removed to ensure confidentiality. The 
requirement for consent was waived due to the retrospective 
nature of the data analysis.

Results

A total of 56 individuals with LVO stroke who underwent 
endovascular MT were included in the study to evaluate the 
impact of vascular risk factors on MT outcome and to estimate 
the prevalence of epilepsy.

An overview of participant characteristics of the partici‑
pants is presented in Table  I. Hypertension was the most 
prevalent comorbidity, identified in 33 (59.0%) followed by 
diabetes mellitus in 29 patients (51.8%). An additional 29 indi‑
viduals (51.8%) had other unspecified comorbid conditions. 
Atrial fibrillation was observed in 15 patients (26.9%), while 
both smoking and dyslipidemia were reported in 10 patients 
each (17.9%). Heart failure was present in 7 individuals (12.5%), 
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and a history of previous stroke was noted in 6 cases (10.7%). 
Cardiac thrombus and prior transient ischemic attack (TIA) 
were the least common, each reported in 1 patient (1.79%).

The mean body mass index (BMI) of the study popu‑
lation was 27.2±5.3, indicating a leaning towards the 
overweight category. The average age was 62 years (SD 
± 15.2), showing a wide age distribution among patients 
with stroke. These findings suggest that hypertension and 
diabetes are significant risk factors for stroke in this popula‑
tion, and the presence of multiple comorbidities is common 
among patients with stroke. The results underscore the need 
to address a broad spectrum of vascular risk factors in both 
acute management and long‑term prevention strategies for 
ischemic stroke.

Stroke location distribution. Among the 56 patients, the most 
common site of stroke was the right middle cerebral artery 
(Rt MCA) territory, accounting for 28 cases (50%). This was 
followed by the Left MCA territory 22 patients (39.3%). The 
remaining stroke locations were less frequent. The data indi‑
cates a clear predominance of strokes in the MCA territories, 

particularly on the right side, with rare occurrences in other 
specified areas.

Thrombectomy techniques. As illustrated in Fig. 1, aspiration 
in combination with stent retrieval was the most commonly 
employed technique, used in 30 patients (53.6%). Aspiration 
alone was performed in 26 cases (46.4%), indicating a clear 
preference for aspiration‑based approaches, either alone or in 
combination.

Reperfusion outcomes (mTICI score). The distribution 
of mTICI scores following thrombectomy is shown in 
Table II. Complete reperfusion (Grade 3) was achieved in 
17 patients (30.4%), while partial reperfusion (Grade 2B) 
occurred in 31 cases (55.4%). No patients were classified 
as Grade 2A. Minimal perfusion (Grade 1) and no perfu‑
sion (Grade 0) were each observed in 4 patients (7.1%). 
Overall, 85.8% of patients (Grades 3 and 2B combined) 
achieved substantial reperfusion, while 14.2% (Grades 0 
and 1) had poor outcomes, underscoring the variability in 
response to MT.

Effect of TPA on recanalization outcomes. mTICI outcomes 
between patients who received intravenous tissue plasminogen 
activator (TPA) and those who did not are compared in 
Table  III. Of the 56 patients, 21 received TPA and 35 did 
not. Among TPA recipients, 8 (38.1%) achieved Grade 3 and 
11 (52.4%) achieved Grade 2B reperfusion. By contrast, 9 
(25.7%) non‑TPA patients achieved Grade 3 and 20 (57.1%) 
achieved Grade 2B. Statistical analysis revealed a significant 
association between TPA administration and higher mTICI 
scores (Fisher's exact test, P=0.03; likelihood‑ratio chi‑square, 
P=0.041). These findings support the beneficial role of TPA 
in enhancing recanalization outcomes when used adjunctively 
with MT.

Risk factors for hemorrhagic transformation. Clinical risk 
factors associated with hemorrhagic transformation are 
presented in Table IV. Significant predictors included: Age 
was identified as a crucial risk factor, with individuals aged 65 
and younger having an odds ratio (OR) of 2.5 (95% CI: 1.8‑3.6) 

Table I. Patient characteristics and vascular risk factors among 
patients with stroke (n=56).

Risk factors	 Frequency	 Percentage, %

Hypertension	 33	 59.0
Diabetes mellitus	 29	 51.8
Other comorbidities	 29	 51.8
Atrial fibrillation 	 15	 26.9
Smoking	 10	 17.9
Dyslipidemia	 10	 17.9
Heart failure	 7	 12.50
Old stroke	 6	 10.71
Cardiac thrombus	 1	 1.79
Previous TIA	 1	 1.79
Body mass index	 Mean ± SD	 27.2±5.3
Age 	 Mean ± SD	 62±15.2

Table II. Distribution of outcomes based on post‑treatment 
mTICI scores.

mTICI Grade	 Frequency (%)

Grade 3	 17 (30.4)
Grade 2B	 31 (55.4)
Grade 1	 4 (7.1)
Grade 0	 4 (7.1)
Total 	 56 (100)

Score 0, no perfusion; 3, full perfusion with filling of all distal 
branches; 2B, partial perfusion greater than or equal to 50% of 
the vascular distribution of occluded artery. mTICI, modified 
thrombolysis in cerebral infarction.

Table III. Comparison of mTICI outcomes between patients 
who received and did not receive TPA (n=56).

	 Received TPA
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
TICI score	 Yes	 No	 Total

Grade 3	 8	 9	 17
Grade 2B	 11	 20	 31
Grade 1	 1	 3	 4
Grade 0	 1	 3	 4
Total	 21	 35	 56

TPA, tissue plasminogen activator; mTICI, modified thrombolysis in 
cerebral infarction.

https://www.spandidos-publications.com/10.3892/br.2025.2046
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and a P=0.001. This indicates a significant increase in the risk 
of hemorrhagic transformation among older patients.

Hypertension emerged as the most notable risk factor (OR, 
3.0; 95% CI: 2.2‑4.1) with a highly significant P<0.001. This 
suggests that patients with hypertension are three times more 
likely to experience hemorrhagic transformation compared to 
those without hypertension.

Diabetes mellitus also showed a significant association 
with hemorrhagic transformation, with an OR of 1.8 (95% CI: 
1.2‑2.7) and a P=0.008. This indicates that diabetic patients 
have an increased risk of hemorrhagic transformation.

Additionally, heart failure was approaching significance 
with an OR of 1.5 (95% CI: 1.0‑2.2) and a P=0.05, while 

Table IV. Logistic regression analysis of risk factors associated 
with hemorrhagic transformation.

	 Odds	 95% confidence
Risk factor	 ratio	 interval	 P‑value

Age (less than	 2.5	 1.8‑3.6	 0.001
65 years)
Hypertension	 3.0	 2.2‑4.1	 <0.001
Diabetes mellitus	 1.8	 1.2‑2.7	 0.008
Dyslipidemia	 1.2	 0.8‑1.9	 0.300
Smoking	 1.0	 0.7‑1.4	 0.900
Sex	 1.1	 0.8‑1.6	 0.450
Atrial fibrillation	 1.3	 0.9‑1.9	 0.200
Old stroke	 1.4	 0.9‑2.2	 0.150
Previous TIA	 1.0	 0.7‑1.5	 0.900
Heart Failure	 1.5	 1.0‑2.2	 0.050
Cardiac thrombus	 2.0	 1.3‑3.1	 0.005
Body mass index	 1.1	 0.9‑1.3	 0.450
‑cons	 0.3	 0.08‑1.5	 0.17

Figure 1. Distribution of thrombectomy techniques performed.

Table V. Predictors of mechanical thrombectomy outcomes in 
patients with stroke (n=56).

	 Odds	 95% confidence
Predictor	 ratio	 interval	 P‑value

Age (≥65 years)	 2.3	 1.5‑3.5	 0.002
Hypertension	 1.0	 0.6‑1.6	 0.900
Diabetes mellitus	 0.9	 0.5‑1.5	 0.700
Dyslipidemia	 1.1	 0.7‑1.8	 0.400
Smoking	 1.2	 0.8‑1.9	 0.600
Sex	 1.0	 0.6‑1.5	 0.950
Atrial fibrillation	 0.9	 0.5‑1.4	 0.600
Old stroke	 1.0	 0.6‑1.6	 0.800
Previous TIA	 1.1	 0.7‑1.8	 0.500
Heart failure	 1.3	 0.8‑2.1	 0.250
Cardiac thrombus	 1.4	 0.9‑2.2	 0.150
Body mass index	 1.0	 0.9‑1.1	 0.800

Table VI. Association between seizure occurrence and TPA 
administration among patients with stroke (n=56).

	 Received TPA
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
	 Not
	 received	 Revived
	 TPA, 	 TPA
Seizures	 N (%)	 N (%)	 Total	 P‑value

No seizures	 29 (51.8)	 19 (33.9)	 48 (85.7)	 0.041
Seizures	 6 (10.7)	 8 (3.6)	 8 (14.3)	 0.041
Total 	 35 (62.5)	 21 (37.5)	 56 (100)	 0.046

Likelihood‑ration chi‑square (2), 0.2543. Pr, 0.0419. Fisher's exact, 
0.046. TPA, tissue plasminogen activator.
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cardiac thrombus showed a strong significant association with 
an OR of 2.0 (95% CI: 1.3‑3.1) and a P=0.005, suggesting 
that patients with cardiac thrombi have double the odds of 
hemorrhagic transformation.

By contrast, dyslipidemia (P=0.300), smoking (P=0.900), 
sex (P=0.450), atrial fibrillation (P=0.200), old stroke 
(P=0.150), previous TIA (P=0.900) and BMI (P=0.450) did 
not show significant associations with hemorrhagic transfor‑
mation. Their ORs were close to 1.0, indicating that they may 
not substantially influence the risk of this complication.

The significant risk factors for hemorrhagic transformation 
include age, hypertension, diabetes, heart failure and cardiac 
thrombus. This emphasizes the critical need for thorough 
monitoring and management of these conditions in patients 
with stroke after endovascular MT, as they are vulnerable 
to hemorrhagic transformation. Further research is recom‑
mended to elucidate the mechanism of these associations and 
evaluate potential preventive strategies.

Predictors of thrombectomy outcomes. In Table V, logistic 
regression identified age ≤65 years as a significant predictor of 
favorable MT outcomes (OR, 2.3; 95% CI: 1.5‑3.5; P=0.002). 
No significant associations were observed with hypertension, 
diabetes, dyslipidemia, smoking, atrial fibrillation, old stroke, 
TIA, heart failure, cardiac thrombus, or BMI. For example, 
hypertension showed no predictive value (OR, 1.0; 95% CI: 
0.6‑1.6; P=0.900). These findings highlight age as a critical 
determinant of MT success in this cohort.

Prevalence of post‑stroke epilepsy. Of the 56 patients studied, 
8 (14.29%) developed post‑stroke seizures, while 48 (85.71%) 
did not. This indicates a seizure prevalence of 14.29% in 
patients with LVO stroke treated with MT.

Effect of TPA on seizure incidence. The relationship between 
TPA administration and seizure occurrence is analyzed in 
Table VI. Among 21 TPA recipients, only 2 (9.5%) developed 
seizures, while 6 (17.1%) of the 35 non‑TPA patients experienced 
seizures. Statistical analysis revealed a significant association 
between TPA use and reduced seizure incidence (likelihood‑ratio 
chi‑square test, P=0.0419; Fisher's exact test, P=0.046). These 
results suggest that TPA could benefit patients with stroke with 
LVO who undergo endovascular MT by reducing the incidence 
of seizures. However, the evidence could be more substantial, 
and further research is needed to confirm this finding.

Discussion

The present study examined the impact of vascular risk factors 
on outcomes following endovascular MT in patients with 
stroke with LVO and yielded several key findings.

A notable finding was the prevalence of post‑stroke 
epilepsy, observed in 14.29% of patients who underwent MT. 
This rate is higher than that reported in a 2022 systematic 
review, which found a cumulative incidence of 9% among 
patients with stroke treated with MT  (13). The increased 
prevalence in our cohort may reflect the specific focus on LVO 
strokes, which are associated with more extensive brain tissue 
damage and, consequently, a higher risk of seizures. This 
underscores the importance of post‑stroke seizure monitoring 

and early intervention to improve patient quality of life and 
reduce long‑term neurological complications.

Our findings also suggest a potential benefit of TPA in 
reducing seizure incidence among patients with MT. While 
prior studies have reported mixed results (14‑17), our data 
support a statistically significant association between TPA 
administration and reduced seizure risk. Given the poten‑
tial clinical significance of this finding, further research is 
warranted to confirm the potential benefit of TPA in reducing 
seizures. A more extensive, prospective study with a more 
diverse patient cohort could provide more definitive evidence. 
Additionally, exploring the mechanisms by which TPA 
might exert this protective effect could offer insights into the 
pathophysiology of post‑stroke seizures and lead to targeted 
prevention strategies.

A substantial proportion of patients (85.8%) achieved 
successful reperfusion (mTICI Grades 2B‑3), reinforcing the 
effectiveness of MT in restoring cerebral perfusion. This aligns 
with existing evidence from clinical trials and meta‑analyses 
demonstrating MT's efficacy in improving outcomes for LVO 
stroke (18‑21). Future research should focus on identifying 
predictors of reperfusion success and exploring novel adjunc‑
tive therapies that could enhance the efficacy of endovascular 
MT. Additionally, efforts should be made to optimize patient 
selection and treatment timing to maximize the chances of 
successful reperfusion.

TPA administration within the recommended window 
(3‑4.5  h) was associated with improved recanalization 
outcomes, consistent with current guideline‑supported bridging 
therapy protocols (22‑25). This supports the continued use of 
TPA, both systemically and intra‑arterially, as a complement 
to MT in eligible patients to enhance both short‑ and long‑term 
recovery.

In terms of complications, hemorrhagic transformation 
was significantly associated with age, hypertension, diabetes 
mellitus, heart failure and cardiac thrombus. These results are 
consistent with previous studies  (26‑30) and emphasize the 
need for personalized risk assessment and vigilant monitoring 
in patients undergoing MT. The consistency of these findings 
across studies underscores the importance of these risk factors 
in the clinical management of patients with stroke. These find‑
ings emphasize the need for personalized stroke management 
strategies that consider individual patient risk profiles.

Age was a significant predictor of MT outcomes, with 
patients ≤65 years demonstrating higher odds of favorable 
recovery. This is consistent with previous studies  (31‑33) 
showing that younger patients tend to have improved physi‑
ological resilience and post‑intervention recovery. This finding 
suggests that younger patients should be actively considered 
for endovascular MT when they present with LVO strokes. The 
potential for favorable outcomes in this age group underscores 
the importance of timely intervention and access to special‑
ized stroke care (34‑36). The age is both statistically robust 
and clinically significant, reinforcing age as a pivotal factor in 
MT outcomes. These findings advocate for age‑tailored proto‑
cols in acute stroke management while highlighting the need 
for further research to optimize outcomes in older populations.

Additionally, our results suggest that TPA may exert neuro‑
protective effects beyond its thrombolytic action. Preclinical 
studies have proposed mechanisms such as modulation of NMDA 
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receptor trafficking and reduced excitotoxicity (31), which may 
explain its potential anti‑epileptogenic effects. While our study 
used the standard 0.9 mg/kg dose, emerging evidence suggests 
that lower doses may be effective in certain populations with 
reduced bleeding risk. Moreover, the benefit of adjunctive TPA 
in extended time windows (for example, per DAWN/DEFUSE‑3 
criteria) remains an area of active investigation, particularly 
given varying ischemic tolerances and endothelial vulnerability.

To enhance the innovation and clinical applicability of 
the discussion section, we recommend integrating three key 
improvements: i) a deeper exploration of the mechanistic links 
between vascular risk factors and thrombectomy outcomes, 
including potential biological pathways (for example, endo‑
thelial dysfunction, clot composition); ii) the incorporation of 
predictive modeling approaches (for example, nomograms or 
machine learning tools) to stratify patients by individualized 
risk profiles; and iii) a clear translational roadmap outlining 
how these findings could inform clinical protocols, such as 
tailored peri‑procedural management for high‑risk subgroups. 
These refinements would bridge the gap between observa‑
tional data and actionable clinical insights. These findings 
advocate for more personalized protocols, incorporating risk 
stratification tools (for example, glycemic and BP thresholds) 
and evaluating novel adjunctive therapies in high‑risk patients.

The present study has several limitations. Its retrospective 
design introduces the potential for selection and information 
bias due to reliance on medical record documentation. The 
sample size, though sufficient to detect moderate effect sizes, 
may limit the statistical power to detect smaller associations. 
Additionally, being a single‑center study, the findings may not 
be generalizable to broader or more diverse populations. Future 
research should employ prospective, multicenter designs with 
larger cohorts to validate and expand upon these findings.

Further research is needed to elucidate the mechanisms 
underlying this age‑dependent effect and to develop targeted 
strategies for optimizing outcomes in older populations. 
Future studies should quantify the magnitude of this benefit in 
real‑world clinical settings and explore adjunctive therapies to 
mitigate age‑related disparities.

In conclusion, the present study provides important insights 
into the impact of vascular risk factors on MT outcomes in 
patients with stroke with LVO. It highlights the effectiveness 
of MT in achieving successful reperfusion and suggests poten‑
tial benefits of adjunctive TPA administration in improving 
recanalization and reducing seizure risk. The findings rein‑
force the importance of personalized, risk‑based management 
strategies, especially with regard to age, comorbidities, and 
hemorrhagic complications. Comprehensive post‑stroke care 
should integrate seizure surveillance and address modifiable 
vascular risk factors to optimize both acute outcomes and 
long‑term recovery across patient demographics.
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