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Abstract

Background/Objectives: The type of anesthesia in patients with acute stroke is still contro-
versial. This study aimed to investigate the effect of anesthesia management on clinical
outcomes in patients with anterior circulation stroke undergoing mechanical thrombectomy.
Methods: In this observational, retrospective study, patients with acute anterior circulation
stroke who underwent mechanical thrombectomy between January 2021 and March 2025
were retrospectively reviewed. Patients were divided into groups according to the type
of anesthesia administered. Functional independence was assessed at 90 days using the
modified Rankin Scale. A TICI of 2b or higher was defined as successful reperfusion. In the
conscious sedation (CS) and general anesthesia (GA) groups, patients were analyzed based
on baseline characteristics and clinical outcomes using Propensity Score Matching. Results:
In the propensity score-matched cohort, there was no significant difference between the
two groups in terms of good functional outcome (mRS ≤ 2) (p = 0.82). When compared by
successful reperfusion rate (TICI 2b or higher), it was significantly higher in the GA group
(p = 0.01). Conclusions: In this study, the use of GA resulted in higher recanalization rates
in patients with anterior circulation stroke undergoing mechanical thrombectomy. How-
ever, no differences were observed between the GA and CS groups in terms of functional
outcomes, mortality, or peri-procedural/post-procedural complications.

Keywords: ischemic stroke; anesthesia; thrombectomy

1. Introduction
Ischemic stroke is the most common type of stroke worldwide and accounts for

approximately 68% of all strokes [1,2]. Patients admitted to neurology clinics with acute
ischemic stroke may receive intravenous thrombolytic therapy, endovascular treatment,
or combined therapy during the acute period. Recent studies have demonstrated that
endovascular treatment is superior to thrombolytic therapy in patients with major vessel
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occlusion detected on imaging, and mechanical thrombectomy (MT) has become the gold
standard of care in current clinical practice [3,4].

The purpose of treatment is to recanalize the occluded vessel and salvage the ischemic
penumbra. Although many factors affect long-term mortality and morbidity, one of the
most important determinants is symptom-to-recanalization time [2]. Therefore, anesthesia
selection during mechanical thrombectomy (MT) is an important factor for minimizing
this duration and maintaining hemodynamic stability. General anesthesia (GA), conscious
sedation (CS), or local anesthesia may be preferred during MT. Although there is no clear
consensus on anesthesia selection, the patient’s clinical condition and the experience of
the anesthesiologist and neurologist are considered [5]. Both GA and CS have advantages
and disadvantages. Airway protection, lower aspiration risk, and patient immobilization
during the procedure are considered advantages of GA. Therefore, higher reperfusion rates
have been reported in patients undergoing GA [6,7]. However, GA may also complicate
neurological examination during the procedure, delay puncture and recanalization times
because of premedication before intubation, and increase hospitalization due to intubation-
related complications and prolonged extubation periods [8,9]. Conscious sedation has
advantages such as shorter preparation time and early recognition of neurological changes
during the procedure. However, patient movement during the procedure may prolong
procedure duration and increase mechanical vascular complications [9,10]. Several studies
comparing GA and CS have been conducted; however, no definite conclusion has been
reached. Earlier studies generally reported worse neurological outcomes in patients treated
under GA, whereas more recent studies demonstrated that GA was not inferior to CS [9].
In recently published meta-analyses, general anesthesia is associated with higher rates
of successful reperfusion; however, there is no consistent difference between anesthesia
methods in terms of functional outcomes and mortality [11,12]. The objective of our study
was to investigate the effect of anesthesia modality on clinical outcomes in patients with
acute ischemic stroke undergoing endovascular treatment.

2. Materials and Methods
2.1. Study Cohort and Data Collection

In this observational, retrospective study conducted at the stroke center of Kütahya
Evliya Çelebi Training and Research Hospital, patients with acute ischemic stroke who
underwent MT between January 2021 and March 2025 were retrospectively reviewed.
During the study period, there were no major changes in the mechanical thrombectomy
devices (Artis Zee system, Siemens Healthineers, Erlangen, Germany) used at our center,
in the interventional treatment approach, or in the fundamental principles of anesthesia
management that could have influenced the study outcomes. A total of 250 patients who
underwent MT were recorded. Accordingly, 10 patients treated under local anesthesia,
71 patients with occlusions other than the Internal Carotid Artery terminus or the Mid-
dle Cerebral Artery M1 segment, 30 patients for whom 3-month follow-up data were
unavailable due to non-attendance at scheduled follow-up visits, and 15 patients with
incomplete clinical data were excluded from the study. Consequently, 124 patients were
included in the final analysis. The flowchart of the study cohort is presented in Figure 1.
The GA and CS groups consisted of 41 and 83 patients, respectively. Clinical data were
recorded by neurologists working in the stroke center. The choice of anesthesia type (GA
or CS) and the anesthetic agents used were determined by the anesthesiologist. The se-
lection of anesthesia was based on the neurological and general condition of the patient,
including preprocedural intubation, impaired level of consciousness, agitation, aspiration
risk, vomiting, and respiratory failure. Patients undergoing MT were divided into two
groups: those who received GA with endotracheal intubation and those who received
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CS with local anesthesia. All patients in the general anaesthesia group received a stan-
dardized volatile-based anaesthetic regimen. Patients undergoing general anaesthesia
received intravenous midazolam (0.02–0.05 mg·kg−1), lidocaine (1–1.5 mg·kg−1), propo-
fol (2–3 mg·kg−1), fentanyl (1–2 µg·kg−1), and rocuronium (0.6 mg·kg−1) for induction.
Anaesthesia was maintained with sevoflurane in an oxygen-air mixture. When deemed
clinically necessary by the attending anaesthesiologist, a remifentanil infusion was admin-
istered intraoperatively to optimize haemodynamic stability and procedural conditions.
Post-treatment symptomatic intracerebral hemorrhage (sICH) was defined according to
ECASS III criteria [13]. Demographic characteristics, vascular risk factors, symptom-to-
puncture time, puncture-to-recanalization time, and symptom-to-recanalization time were
recorded. Patients were grouped according to the etiological classification of the Trial of
Stroke Org 10,172 in Acute Stroke Treatment (TOAST) [14]. Pretreatment brain computed
tomography (CT) ASPECT scores (cortical and subcortical), collateral scores on computed
tomography angiography (CTA), and the number of passes during MT were recorded.
Clinical outcomes, including National Institutes of Health Stroke Scale (NIHSS) scores at
admission and discharge, in-hospital mortality, duration of hospitalization, and modified
Rankin Scale (mRS) scores at 3 months after stroke, were evaluated. A modified Rankin
Scale (mRS) score ≤2 at 3 months was accepted as a good functional outcome. According
to the Thrombolysis in Cerebral Infarction (TICI) reperfusion category, TICI 2b, 2c, and
3 were defined as successful reperfusion [15]. Complications occurring during and after
MT, including pneumonia, embolization to a different vessel, perforation, and dissection,
as well as the number of patients undergoing decompressive surgery, were recorded. In
patients without pneumonia at admission, pneumonia developing at least 48 h after hos-
pitalization was classified as a complication. The diagnosis was established according
to hospital-acquired pneumonia diagnostic criteria based on clinical, radiological, and
laboratory findings, including elevated inflammatory markers such as C-reactive protein
and procalcitonin [16]. Demographic data and clinical outcomes were compared between
the GA and CS groups.

Figure 1. Flowchart of the study cohort.
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2.2. Statistical Analysis

Data were analyzed using R software version 4.4.1. Normality of the variables was
evaluated using the Kolmogorov–Smirnov test. CS and GA groups were matched according
to baseline characteristics and clinical outcomes using Propensity Score Matching (PSM).
Propensity score matching was performed to reduce selection bias between the conscious
sedation and general anesthesia groups. All baseline variables presented in Table 1 were
included in the propensity score model as potential confounders. Propensity scores were es-
timated using logistic regression with anesthesia type as the dependent/grouping variable.
Patients were matched at a 1:1 ratio without replacement, resulting in 41 matched pairs. Co-
variate balance before and after matching was assessed using absolute standardized mean
differences. Balance diagnostics are provided in Supplementary Table S1. Associations
between categorical variables were evaluated using Fisher’s Exact test, Yates correction,
Monte Carlo corrected Fisher’s Exact test, and Pearson’s Chi-square test. Multiple compar-
isons were performed using a Bonferroni-corrected Z test. The Mann–Whitney U test was
used for non-normally distributed variables, while the Independent Samples t test was used
for normally distributed variables. Categorical variables were expressed as frequencies
and percentages. Quantitative variables were expressed as mean ± standard deviation and
median (minimum: maximum). A p-value < 0.05 was considered statistically significant.

Table 1. Comparison of demographic and baseline characteristics of stroke patients undergoing
thrombectomy according to anesthesia type before and after propensity score matching.

Before PSM After PSM

Conscious
Sedation

General
Anesthesia

Test
Statistic p Conscious

Sedation
General

Anesthesia
Test

Statistic p

Age (Years), median
(min.–max.) 69 (40:86) 70 (41:89) −0.688 0.49 q 69 (45:86) 70 (41:89) −0.033 0.97 q

Gender, n (%)

✓ Male 38 (45.8) 20 (48.8) 0.015 0.90 y 19 (46.3) 20 (48.8) 0.000 1.00 y

✓ Female 45 (542) 21 (51.2) 22 (53.7) 21 (51.2)

Antiplatelet therapy, n (%)

✓ Yes 40 (48.2) 23 (56.1) 0.406 0.52 y 20 (48.8) 23 (56.1) 0.196 0.65 y

✓ No 43 (51.8) 18 (43.9) 21 (51.2) 18 (43.9)

Statin use, n (%)

✓ No 71 (85.5) 33 (80.5) 0.212 0.64 y 33 (80.5) 33 (80.5) 0.000 1.00 y

✓ Yes 12 (14.5) 8 (19.5) 8 (19.5) 8 (19.5)

HT, n (%)

✓ No 43 (51.8) 16 (39) 1.322 0.25 y 16 (39) 16 (39) 0.000 1.00 y

✓ Yes 40 (48.2) 25 (61) 25 (61) 25 (61)

DM, n (%)

✓ No 59 (71.1) 30 (73.2) 0.001 0.97 y 24 (58.5) 30 (73.2) 1.356 0.24 y

✓ Yes 24 (28.9) 11 (26.8) 17 (41.5) 11 (26.8)

HL, n (%)

✓ No 65 (78.3) 32 (78.1) 0.000 1.00 y 29 (70.7) 32 (78.1) 0.256 0.61 y

✓ Yes 18 (21.7) 9 (22) 12 (29.3) 9 (22)
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Table 1. Cont.

Before PSM After PSM

Conscious
Sedation

General
Anesthesia

Test
Statistic p Conscious

Sedation
General

Anesthesia
Test

Statistic p

CAD, n (%)

✓ No 57 (68.7) 27 (65.9) 0.013 0.91 y 28 (68.3) 27 (65.9) 0.000 1.00 y

✓ Yes 26 (31.3) 14 (34.2) 13 (31.7) 14 (34.2)

CHF, n (%)

✓ No 75 (90.4) 34 (82.9) --- 0.25 x 35 (85.4) 34 (82.9) 0.000 1.00 y

✓ Yes 8 (9.6) 7 (17.1) 6 (14.6) 7 (17.1)

AF, n (%)

✓ No 50 (60.2) 26 (63.4) 0.021 0.88 y 22 (53.7) 26 (63.4) 0.452 0.50 y

✓ Yes 33 (39.8) 15 (36.6) 19 (46.3) 15 (36.6)

Transfer from another
center, n (%)

✓ No 37 (44.6) 19 (46.3) 0.000 1.00 y 19 (46.3) 19 (46.3) 0.000 1.00 y

✓ Yes 46 (55.4) 22 (53.7) 22 (53.7) 22 (53.7)

Stroke etiology, n (%)

✓ Large artery disease 12 (14.5) 6 (14.6) 1.071 0.61 z 9 (22) 6 (14.6) 2.607 0.23 z

✓ Cardioembolic 68 (81.9) 35 (85.4) 30 (73.2) 35 (85.4)

✓ Other causes 3 (3.6) 0 (0) 2 (4.9) 0 (0)

Localization, n (%)

✓ Right hemisphere 40 (48.2) 26 (63.4) 1.979 0.16 z 22 (53.7) 26 (63.4) 0.452 0.50 y

✓ Left hemisphere 43 (51.8) 15 (36.6) 19 (46.3) 15 (36.6)
x Pearson Chi-square test, y Yates correction, z Monte Carlo corrected Fisher’s Exact test, q Mann–Whitney U test,
Data are presented as median (min.–max.), and n (%). AF: Atrial Fibrillation, CAD: Coronary Artery Disease,
CHF: Congestive Heart Failure, DM: Diabetes Mellitus, HL: Hyperlipidemia, HT: Hypertension, min.: Minimum;
max.: Maximum, PSM: Propensity Score Matching.

3. Results
3.1. Demographic and Baseline Characteristics of Patients

Among 124 patients with acute ischemic stroke who underwent MT, 83 patients (67%)
underwent MT under CS, and 41 patients (33%) underwent MT under GA. Median age was
69 years in the CS group and 70 years in the GA group. There was no significant difference
between the groups in terms of age (p = 0.49). In the CS group, 38 patients (45.8%) were
male, and 45 patients (54.2%) were female. In the GA group, 20 patients (48.8%) were
male, and 21 patients (51.2%) were female. There was no statistically significant association
between sex and anesthesia modality (p = 0.90). After PSM median age remained 69 years
in the CS group and 70 years in the GA group. There was no significant difference between
the groups (p = 0.97). In the matched cohort, 19 patients (46.3%) in the CS group and
20 patients (48.8%) in the GA group were male. No statistically significant association was
observed between gender and anesthesia type (p > 0.05). No significant differences were
found between the groups in vascular risk factors or other baseline characteristics (p > 0.05).
Demographic characteristics are presented in Table 1, and baseline clinical, radiological,
and procedural characteristics are presented in Table 2.
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Table 2. Comparison of Clinical, Radiological, and Procedural Characteristics of Stroke Patients Un-
dergoing Mechanical Thrombectomy According to Anesthesia Modality Before and After Propensity
Score Matching.

Before PSM After PSM

Conscious
Sedation

General
Anesthesia

Test
Statistic p Conscious

Sedation
General

Anesthesia
Test

Statistic p

Total ASPECT score, median
(min.–max.) 9 (5:10) 9 (4:10) −0.749 0.45 q 9 (5:10) 9 (4:10) −0.397 0.69 q

✓ c-ASPECT, median
(min.–max.) 5 (3:6) 5 (2:6) −0.024 0.98 q 5 (3:6) 5 (2:6) −0.132 0.90 q

✓ sc-ASPECT, median
(min.–max.) 4 (2:4) 4 (2:4) −1.631 0.11 q 4 (2:4) 4 (2:4) −0.992 0.32 q

mTAN collateral score, n (%)

✓ Poor 41 (49.4) 22 (53.7) 0.065 0.79 y 20 (48.8) 22 (53.7) 0.049 0.82 y

✓ Good 42 (50.6) 19 (46.3) 21 (51.2) 19 (46.3)

Admission NIHSS, mean ± SD 15.81 ± 4.9 16.34 ± 3.83 −0.612 0.54 w 15.54 ±
5.01 16.34 ± 3.83 −0.818 0.41 w

Thrombolytic therapy, n (%)

✓ No 46 (55.4) 26 (63.4) 0.429 0.51 y 22 (53.7) 26 (63.4) 0.452 0.50 y

✓ Yes 37 (44.6) 15 (36.6) 19 (46.3) 15 (36.6)

First-pass recanalization, n (%)

✓ No 57 (68.7) 27 (65.9) 0.013 0.91 y 31 (75.6) 27 (65.9) 0.530 0.46 y

✓ Yes 26 (31.3) 14 (34.2) 10 (24.4) 14 (34.2)

Symptom-to-Puncture, median
(min.–max.)

240
(120:420) 270 (120:390) −0.847 0.39 q 240

(120:360) 270 (120:390) −0.612 0.54 q

Puncture-to-Recanalization, median
(min.–max.) 43 (15:155) 40 (18:85) −1.264 0.20 q 40 (15:145) 40 (18:85) −0.028 0.97 q

Symptom-to-Recanalization,
median (min.–max.)

321
(150:468) 328 (145:461) −0.035 0.97 q 316

(159:445) 328 (145:461) −0.408 0.68 q

y Yates correction, q Mann–Whitney U test, w Independent samples t test, Frequency (percentage), Data are
presented as mean ± SD (standard deviation), median (min.–max.), and n (%). ASPECT: Alberta Stroke Program
Early CT Score, c: cortical, min.: minute; min.: Minimum; max.: Maximum; NIHSS: National Institutes of Health
Stroke Scale score, sc: subcortical, PSM: Propensity Score Matching.

3.2. Clinical and Functional Outcomes

Successful recanalization (TICI ≥2b) was achieved in 100 patients. Successful recanal-
ization was observed in 62 patients (74.7%) in the CS group and 38 patients (92.7%) in the
GA group. The number of patients with successful recanalization was significantly higher
in the GA group (p = 0.03). After Propensity Score Matching, successful recanalization was
achieved in 66 patients. Successful recanalization was observed in 28 patients (68.3%) in the
CS group and 38 patients (92.7%) in the GA group. The number of successfully recanalized
patients remained significantly higher in the GA group (p = 0.01). Pneumonia developed
in 28 patients overall. Pneumonia was observed in 23 patients (27.7%) in the CS group
and 5 patients (12.2%) in the GA group. Although pneumonia was more frequent in the
CS group, no statistically significant difference was found between the groups (p = 0.08).
After Propensity Score Matching, pneumonia was observed in 12 patients. Pneumonia was
observed in 7 patients (17.1%) in the CS group and 5 patients (12.2%) in the GA group. No
significant difference was found between the groups (p = 0.75). Other clinical and functional
outcomes were also similar between the groups (p > 0.05). Clinical and functional outcomes
before and after matching are presented in Table 3. In addition, the comparison of clinical
outcomes and complications between conscious sedation and general anesthesia groups
after Propensity Score Matching is graphically presented in Figure 2.

https://doi.org/10.3390/jcm15134916

https://doi.org/10.3390/jcm15134916


J. Clin. Med. 2026, 15, 4916 7 of 13

 

Figure 2. Comparison of clinical outcomes and complications between conscious sedation and
general anesthesia groups after propensity score matching. Event percentages, odds ratios with 95%
confidence intervals, and p-values are presented.

Table 3. Comparison of clinical outcomes and complications according to anesthesia modality in
stroke patients undergoing mechanical thrombectomy before and after propensity score matching.

Before PSM After PSM

Conscious
Sedation

General
Anesthesia

Test
Statistic p Conscious

Sedation
General

Anesthesia
Test

Statistic p

mRS ≤ 2, n (%) 44 (53) 23 (56.1) 0.018 0.89 y 25 (61) 23 (56.1) 0.050 0.82 y

mRS > 2, n (%) 39 (47) 18 (43.9) 16 (39) 18 (43.9)
In-hospital mortality, n (%)

No 64 (77.1) 33 (80.5) 0.039 0.84 y 38 (92.7) 33 (80.5) 1.680 0.19 y

Yes 19 (22.9) 8 (19.5) 3 (7.3) 8 (19.5)
Length of hospital stay (days),

median (min.–max.) 18 (3:103) 18 (4:92) −0.284 0.77q 22 (6:90) 18 (4:92) −0.849 0.39 q

Pneumonia, n (%)
No 60 (72.3) 36 (87.8) 2.944 0.08 y 34 (82.9) 36 (87.8) 0.098 0.75 y

Yes 23 (27.7) 5 (12.2) 7 (17.1) 5 (12.2)
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Table 3. Cont.

Before PSM After PSM

Conscious
Sedation

General
Anesthesia

Test
Statistic p Conscious

Sedation
General

Anesthesia
Test

Statistic p

Recanalization grade, n (%)
TICI 2a and below 21 (25.3) 3 (7.3) 4.593 0.03 y 13 (31.7) 3 (7.3) 6.290 0.01 y

TICI 2b, 2c, or 3 62 (74.7) 38 (92.7) 28 (68.3) 38 (92.7)
Embolization to a different

vessel, n (%)
No 77 (92.8) 39 (95.1) --- 1.00 z 38 (92.7) 39 (95.1) --- 1.00 z

Yes 6 (7.2) 2 (4.9) 3 (7.3) 2 (4.9)
Perforation, n (%)

No 82 (98.8) 41 (100) --- 1.00 z --- --- --- ---
Yes 1 (1.2) 0 --- ---

Dissection, n (%)
No 82 (98.8) 41 (100) --- 1.00 z --- --- --- ---
Yes 1 (1.2) 0 (0) --- ---

sİCH, n (%)
None 72 (86.8) 34 (82.9) 2.018 0.51 t 37 (90.2) 34 (82.9) 1.475 0.51 z

PH1 11 (13.3) 6 (14.6) 4 (9.8) 6 (14.6)
PH2 0 (0) 1 (2.4) 0 (0) 1 (2.4)

NIHSS at 24 h, median
(min.–max.) 12 (2: 25) / 12 (5: 23) −0.855 0.39 q 10 (2:25) 12 (5:23) −0.946 0.34 q

Decompressive surgery, n (%)
No 75 (90.4) 35 (85.4) --- 0.54 z 40 (97.6) 35 (85.4) --- 0.10 z

Yes 8 (9.6) 6 (14.6) 1 (2.4) 6 (14.6)
y Yates correction, z Fisher’s Exact test, t Monte Carlo-corrected Fisher’s Exact test, q Mann–Whitney U test,
Frequency (percentage). Data are presented as median (min.–max.), and n (%). mRS: Modified Rankin Scale,
NIHSS: National Institutes of Health Stroke Scale score, sICH: Symptomatic Intracerebral Hemorrhage, PH:
Parenchymal Hematoma, TICI: Thrombolysis in Cerebral Infarction, PSM: Propensity Score Matching.

4. Discussion
In this study, the effects of CS and GA on clinical outcomes were compared between pa-

tient groups undergoing MT for acute anterior circulation large vessel occlusion, following
propensity score matching. Our results showed no significant differences between the CS
and GA groups in mortality, functional independence, or complication rates. However, the
rate of successful recanalization was significantly higher in the GA group. While anesthesia
management during MT has become a standard procedure today for patients presenting
with ischemic stroke, controversy persists regarding the optimal anesthetic modality.

The greater stability of procedural conditions under GA may influence the decision
to proceed with or terminate the MT procedure. In the literature, GA is recommended for
patients with reduced levels of consciousness, agitation, or nausea/vomiting. Furthermore,
it is reported that the requirement for GA may be more frequent in patients with large
infarct volumes, dominant hemisphere strokes, posterior circulation strokes, and tandem
cervical-intracranial carotid lesions that may necessitate stenting [17,18].

Studies evaluating the impact of anesthetic procedures on clinical outcomes have
yielded conflicting results. Some studies have reported poorer neurological outcomes in
patients undergoing GA compared to those receiving CS [19–21]. Conversely, sim-
ilar studies have found no significant differences between the GA and CS patient
cohorts [22,23]. These discrepant results across studies may stem from the lack of a
standardized anesthesia protocol, variations in thrombectomy techniques and devices
used, differences in the experience of the anesthesiologist and interventional neurologist,
and variations in hemodynamic management [7]. In our study, MT procedures were
performed by a single interventional neurologist using the same thrombectomy device.
The choice of anesthesia type and anesthetic agents was determined by the attending
anesthesiologists. Current guidelines suggest that the choice of anesthetic technique
should be tailored to the patient’s clinical status and the neurointerventionalist’s ex-
perience [24]. GA may offer advantages by ensuring patient immobilization, reducing
the risk of procedural complications, and enabling a more controlled neurointerven-
tional procedure. However, sudden drops in mean arterial pressure and the subsequent
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decrease in cerebral perfusion pressure raise concerns regarding GA in acute ischemic
stroke patients. Additionally, mechanical ventilation-related complications are among
the potential disadvantages of GA [25].

In this study, demographic data, vascular risk factors, stroke etiologies, collateral
scores, ASPECTS, and NIHSS scores, MT procedure times, post-procedural complications,
and the presence of hemorrhagic transformation were evaluated, all of which could in-
fluence clinical outcomes during MT and follow-up. It was observed that the choice of
anesthetic technique did not result in a significant difference in peri- and post-procedural
complication rates, length of hospital stay, or mRS scores during clinical follow-up. The
primary finding of this observational, retrospective, single-center study is that the use
of GA in patients with anterior circulation ischemic stroke was associated with higher
successful reperfusion rates. This outcome is thought to be due to the optimization of
procedural conditions for the interventional neurologist, including patient immobilization
and airway control, despite the prolongation of the symptom-to-puncture time associated
with premedication in GA patients. These optimal conditions may facilitate access to the
occluded vessel, thereby increasing the likelihood of recanalization.

Every 10% increase in the rate of successful reperfusion is associated with a signif-
icant increase in the likelihood of achieving a favorable functional outcome. Increased
reperfusion rates may also contribute to reductions in the rates of symptomatic intracranial
hemorrhage and mortality [26]. In this study, despite the significantly higher rate of suc-
cessful reperfusion, no significant difference was observed between the groups regarding
functional independence during follow-up. This indicates that even when reperfusion
success is high, functional outcomes do not depend solely on successful recanalization;
baseline infarct volume, collateral circulation status, periprocedural hemodynamic stability,
reperfusion injury, and post-stroke complications may be more decisive [26–30]. In particu-
lar, conditions such as hemodynamic instability, hypotension, and the resulting decrease
in cerebral perfusion that can develop in patients under GA may adversely affect clinical
outcomes. This may culminate in futile reperfusion, where clinical improvement is absent
despite successful vessel recanalization [23,26–28]. A decrease in mean arterial pressure of
more than 40% from baseline is an independent predictor of poor neurological outcomes [7].
In a retrospective study by Valent et al., a linear relationship was demonstrated between
the duration of hypotension and adverse neurological outcomes [29]. Current literature
recommends maintaining systolic blood pressure between 140–180 mmHg and mean arte-
rial pressure at ≥70 mmHg throughout the procedure [31]. Excessive decreases in blood
pressure should be avoided during MT. Therefore, maintaining hemodynamic stability
during MT is of great importance [32].

In a 2023 meta-analysis of 9 randomized controlled trials and 1342 patients, a higher
rate of successful reperfusion was observed in the GA group, consistent with our findings.
No significant differences were detected in functional independence, procedure duration,
mortality rate, or length of hospital or intensive care unit stay [11]. When pneumonia was
evaluated, conflicting results have been reported in the literature. Some meta-analyses have
shown a higher risk of pneumonia in patients undergoing general anesthesia [33,34]. In
contrast to these studies, pneumonia was observed less frequently in the general anesthesia
group in our study. However, no statistically significant difference in pneumonia rates was
detected between the groups. Similar to our findings, in the matched-pair analysis con-
ducted by Rohde et al., pneumonia was observed only in the conscious sedation group [35].
Likewise, in the large cohort analysis of the MR CLEAN study group, no marked increase
in pneumonia rates was identified among patients receiving general anesthesia [36]. In both
studies, no significant difference was found between the groups regarding the presence
of pneumonia.
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Endotracheal intubation may contribute to the prevention of aspiration and aspiration-
related pulmonary complications in selected patients by providing airway protection.
Nevertheless, the development of post-stroke pneumonia is influenced not only by the
anesthetic technique used but also by several patient- and procedure-related factors, includ-
ing stroke severity, dysphagia burden, aspiration risk, airway management strategies, and
perioperative care practices [37]. In light of these considerations, it is not unexpected that
the findings of our study do not show complete agreement with all previously published
studies. Although more studies are needed on this topic, the current results indicate that
the choice of anesthesia during MT will become an important factor influencing the clinical
approach of both anesthesiologists and interventional neurologists in the future. Existing
guidelines state that it is appropriate to individualize the anesthetic technique, taking into
account the patient’s risk factors, the procedural technical specifications, and other clinical
conditions [8].

This study has several limitations. First, the procedures at the stroke center were
performed by different anesthesiologists, which may have affected standardization. The
anesthesia modality was not determined in a randomized manner; instead, the type of
anesthesia for each patient was determined by the attending anesthesiologist, taking into
account the patient’s clinical characteristics and preprocedural condition. Although PSM
analysis was applied to obtain more reliable results, the effects of some confounding
factors that were unmeasured or could not be included in the model cannot be completely
excluded, since it was not possible to evaluate all clinical factors. Detailed intraoperative
data, such as blood pressure variability and vasopressor use, were not included in the data
collection process. As these variables may affect cerebral perfusion, reperfusion success,
and clinical outcomes, they should be taken into consideration when interpreting the
findings. The retrospective and single-center design of the study is another important
limitation. Therefore, larger prospective, randomized controlled, multicenter studies with
standardized anesthesia protocols, detailed hemodynamic monitoring, and multivariable
outcome modeling are needed to validate these findings. Despite these limitations, this
study is important because it presents direct comparative results between GA and CS based
on anesthesia choice in patients undergoing MT in Turkey.

5. Conclusions
In this study, the use of GA resulted in higher recanalization rates in patients with

anterior circulation stroke undergoing MT. General anesthesia may be preferred because
of its advantages, including ensuring patient immobility, providing airway control, and
allowing the procedure to be performed under more controlled conditions. However, no
differences were observed between the GA and CS groups regarding functional outcomes,
mortality, or peri-procedural and post-procedural complications. These findings should be
confirmed by larger multicenter, prospective, randomized controlled studies to establish
whether both anesthetic approaches truly have comparable efficacy and safety profiles.
Therefore, individual decision-making for selecting the anesthetic modality, considering
patient clinical and laboratory characteristics alongside center experience and conditions,
represents the most appropriate approach.
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