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Background  
Monitored anesthesia care (MAC) sedation for mechanical thrombectomy in stroke 
patients is considered safe. The association of MAC sedation with respiratory 
complications is not well studied. 

Objective  
To evaluate adverse events among patients who receive MAC sedation for treatment of 
acute stroke with thrombectomy. 

Methods  
A retrospective review of adverse events at a single institution between 2020 and 2024 
was performed. Univariate and multivariable logistic regression identified clinical 
covariates associated with the likelihood of adverse outcomes. 

Results  
Among 348 patients treated for stroke with MAC, 310 had no adverse events. Univariate 
analysis showed patients aged 60-69 years were 3.23 times more likely to have an adverse 
event than patients <60 years old and >8 times more likely to develop acute respiratory 
failure. Multivariable analysis indicated smokers were 2.4 times more likely to have an 
adverse event (odds ratio [OR], 2.41; 95% CI, 1.01–5.72; p = 0.046). Patients aged 60–69 
were >3 times as likely to require prolonged ventilation (OR, 3.75; 95% CI, 1.12–12.6; p = 
0.03). Patients with comorbidities were also >3 times as likely to require prolonged 
ventilation (OR, 3.45; 95% CI, 1.49–7.95; p = 0.004). Age, sex, race, body mass index, 
stroke location, and stroke history were not associated with adverse events, ventilator 
use, or acute respiratory failure. 

Conclusion  
MAC is a safe method for stroke patients undergoing thrombectomy. Smoking, age 60–69 
years, and some comorbidities increased odds of respiratory adverse events, underscoring 
the importance of preoperative risk stratification. 

INTRODUCTION 

Acute stroke is one of the leading causes of death and dis
ability in the United States.1 Mechanical thrombectomy, in 
which the clot is removed from a large vessel lumen,2 can 
be performed under monitored anesthesia care (MAC) to 
ensure adequate anesthesia and analgesia throughout the 
procedure.3 

MAC is generally considered extremely safe and associ
ated with better outcomes than general anesthesia4,5 while 
allowing titratable sedation and analgesia. These features 

have led many interventionalists and anesthesiologists to 
use MAC when appropriate instead of general anesthe
sia.6‑8 A meta-analysis has shown significantly lower rates 
of mortality and postoperative complications with MAC 
compared with general anesthesia among patients under
going transcatheter aortic valve implantation surgery.9 

However, similar studies have not been performed in pa
tients treated with mechanical thrombectomy under MAC 
for ischemic stroke. 
One meta-analysis found no difference in rates of intra

operative complications, symptomatic intracranial hemor
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rhage, aspiration pneumonia, successful recanalization at 
24 hours, and functional independence and mortality at 
90 days in patients with stroke treated with mechanical 
thrombectomy under general anesthesia or MAC.10 A sec
ond meta-analysis found similar results, although recanal
ization in that study was more successful with general 
anesthesia than with MAC.11 However, the study of this 
limited set of postoperative adverse events related to anes
thesia is insufficient. Complications such as the need for 
ventilator placement and development of acute respiratory 
failure can extend a patient’s hospital stay, increase mor
bidity and mortality, and detract from meaningful recov
ery.12 Thus, although the risk profile of MAC sedation is 
generally well known,13 a full risk profile of mechanical 
thrombectomy under MAC sedation is lacking. 
We examined the rates of adverse events associated with 

MAC sedation in patients with stroke undergoing mechan
ical thrombectomy. Specifically, we sought to determine 
whether a particular adverse event occurred more often 
than others, and if so, whether it occurred more often in 
a particular subset of patients. A greater understanding of 
the potential complications that can occur following MAC 
sedation in patients with stroke can help guide anesthesia 
selection and help physicians better plan postoperative 
management strategies. 

MATERIALS AND METHODS 

ETHICAL CONSIDERATIONS 

Study approval was obtained from the St. Joseph’s Hospital 
and Medical Center Internal Review Board 
(PHX-24-500-328-71-12, approved June 17, 2025), which 
waived the need for patient consent due to the retroactive 
nature of the study and use of de-identified patient data. 
A retrospective chart review was performed to evaluate 

the occurrence of adverse events under MAC sedation in pa
tients with stroke undergoing mechanical thrombectomy. 
Per institutional protocols, patients who received MAC se
dation maintained their airway reflexes and received a com
bination of intravenous sedatives (e.g., propofol or mida
zolam) and local anesthetic agents to provide adequate 
sedation and analgesia. 
The data were collected from the electronic medical 

records (EMRs) system. Patients were eligible for inclusion 
in this study if they were 18 years of age or older, had a 
diagnosis of ischemic stroke, and underwent mechanical 
thrombectomy between January 1, 2020, and January 1, 
2024 (Figure 1). 
Data retrieved from the EMRs of each patient included 

demographic information, type of anesthesia used during 
thrombectomy, location of the stroke, respiratory compli
cations, history of prior stroke, and comorbidities. The 
demographic information included age, sex, body mass in
dex (BMI), and race. The type of anesthesia included MAC 
sedation, general anesthesia, and local anesthesia, as doc
umented in anesthesia and postoperative notes. The stroke 
location included the middle cerebral artery (MCA), an
terior cerebral artery, posterior cerebral artery, internal 

Figure 1. Flow diagram detailing study enrollment of       
patients receiving monitored anesthesia care (MAC)       
sedation for thrombectomy.    
EMR, electronic medical record. Used with permission from Barrow Neurological Institute, 
Phoenix, Arizona. 

carotid artery, and basilar artery. Comorbidities included 
heart disease, hypertension, smoking status, atrial fibrilla
tion, chronic obstructive pulmonary disease, chronic kid
ney disease, and active COVID-19 infection. Respiratory ad
verse events were categorized as none, pneumonia, acute 
respiratory failure, prolonged ventilator use, aspiration, or 
other complications. Prolonged ventilator use was defined 
as the receipt of mechanical ventilation for more than 24 
hours. 
The primary outcome was respiratory adverse events in 

each category in patients treated with MAC sedation. The 
length of hospital stay, defined as the total number of days 
the patient stayed in the hospital, was a secondary out
come. 
Demographic and clinical characteristics were reported 

using means and standard deviation for continuous vari
ables and frequencies and percentages for categorical vari
ables. Univariate logistic regression assessed independent 
associations between each demographic and clinical covari
ate with the odds of adverse events, ventilator status, and 
respiratory failure, respectively. Covariates with p < 0.20 
were entered into a second model, where Akaike’s infor
mation criterion was used to determine which covariates 
were most strongly associated with the likelihood of ad
verse clinical outcomes. For each final model, the area un
der the receiver operating characteristic curve was calcu
lated to quantify the model’s ability to discriminate 
between individuals with and without the adverse event, 
with values close to 1 indicating better discrimination. Sta
tistical significance was set at p = 0.05, and all p-values 
were 2-sided. Data were analyzed using Stata 18 (Stata
Corp; College Station, TX). 

RESULTS 

A total of 348 patients were included in this study. Mean 
(SD) age was 71.0 (12.9) years (Table 1). There was an even 

Adverse events with monitored anesthesia care sedation in patients with stroke receiving mechanical thro…

Orthopedic Reviews 2



Table 1. Demographic and clinical characteristics of      
patients with stroke and monitored anesthesia care        
sedation  

Variable Patients (N=348) 

Age, years, mean (SD) 71.0 (12.9) 

Sex 

Female 178 (51.1) 

Male 170 (48.9) 

Race 

White 265 (76.2) 

Black 18 (5.2) 

AI/AN 7 (2.0) 

Asian/PI/NH 3 (0.9) 

Unknown 55 (15.8) 

BMI, mean (SD) 29.3 (12.9) 

Comorbidities 

Hypertension 233 (66.9) 

AFib 111 (31.9) 

Heart disease 66 (18.9) 

Smoker 44 (12.6) 

CKD 24 (6.9) 

COPD 11 (3.2) 

COVID-19 6 (1.7) 

Other comorbidities 115 (33.1) 

Prior stroke 70 (20.3) 

Stroke location 

MCA 261 (75.0) 

Other 87 (25.0) 

Respiratory adverse events 

None 310 (89.1) 

Ventilator use 28 (8.0) 

Acute respiratory failure 20 (5.7) 

Aspiration event 7 (2.0) 

Other 5 (1.4) 

Pneumonia 3 (0.9) 

Data are no. (%) unless otherwise indicated. Abbreviations: AFib, atrial fibrillation; AI/
AN, American Indian/Alaska Native; BMI, body mass index; CKD, chronic kidney dis
ease; COPD, chronic obstructive pulmonary disease; MCA, middle cerebral artery; PI/
NH, Pacific Islander/Native Hawaiian; SD, standard deviation. 

distribution of male and female patients, and 265 (76.2%) 
were White. Hypertension was the most common comor
bidity, recorded in 233 patients (66.9%), and atrial fibrilla
tion and heart disease were recorded in 111 (31.9%) and 66 
(18.9%), respectively. Seventy patients (20.3%) had a his
tory of previous stroke, and 261 (75.0%) underwent me
chanical thrombectomy in the MCA. 
Most patients (310 of 348, 89.1%) did not experience 

any respiratory adverse event (Table 1). Among the 38 pa
tients who had adverse events, prolonged mechanical ven
tilation was the most common adverse event, with 28 pa
tients (8.0%) needing ventilator support. Acute respiratory 
failure was recorded in 20 patients (5.7%), aspiration events 

in 7 (2.0%), and pneumonia and other adverse events in 5 
or fewer patients. 
Covariates were first stratified by respiratory adverse 

event status (Table 2). Univariate logistic regression with
out adjustments showed that patients aged 60–69 years 
were 3.23 times more likely to experience adverse events 
than those younger than 60 years (odds ratio [OR], 3.23; 
95% confidence interval [CI], 1.01–10.4; p = 0.048). How
ever, the frequency of adverse events did not differ by sex, 
race, BMI, or stroke location. The unadjusted model showed 
that smokers were significantly more likely to experience 
adverse events (OR, 2.44; 95% CI, 1.07–5.57; p = 0.04). 
Multivariable logistic regression adjusted for all covariates 
indicated that this difference remained significant, with 
smokers 2.41 times more likely to experience an adverse 
event (OR, 2.41; 95% CI, 1.01–5.72; p = 0.046) (Table 2, 
Supplemental Figure 1). 
Covariates were next stratified by ventilator status 

(Table 3). Univariate logistic regression with no adjust
ments showed no significant differences in the likelihood 
of requiring mechanical ventilation based on age, sex, race, 
BMI, stroke location, prior stroke, or comorbidities. How
ever, on multivariable logistic regression adjusted for all co
variates, patients aged 60–69 years were 3.75 times more 
likely to require mechanical ventilation (OR, 3.75; 95% CI, 
1.12–12.6; p = 0.03). Furthermore, those with other comor
bidities were 3.45 times more likely to require mechanical 
ventilation (OR, 3.45; 95% CI, 1.49–7.95; p = 0.004) (Table 
3, Supplemental Figure 2). 
Finally, covariates were stratified by acute respiratory 

failure status (Table 4). Patients aged 60–69 years were 
8 times more likely to experience respiratory failure than 
those less than 60 years (OR, 8.11; 95% CI, 1.00–65.8; p = 
0.05), whereas those aged 70 years or older did not have 
statistically significantly greater odds of experiencing res
piratory failure. Acute respiratory failure status did not dif
fer by sex, race, BMI, stroke location, prior history of stroke, 
or comorbidity. Multivariate logistic regression did not 
show any significant differences in acute respiratory failure, 
regardless of hypertension, chronic obstructive pulmonary 
disease, or other comorbidities (Table 4, Supplemental Fig
ure 3). 

DISCUSSION 

This study is one of the first to analyze adverse respiratory 
outcomes in patients with stroke undergoing mechanical 
thrombectomy under MAC sedation. Of the 348 patients 
who received MAC sedation, 310 (89.1%) experienced no 
adverse events, demonstrating the strong safety profile of 
MAC in the setting of mechanical thrombectomy in pa
tients with stroke. However, the odds of complications were 
significantly higher in patients aged 60–69 years, in those 
with a history of smoking, and in those with comorbidities. 
These findings support the overall safety of MAC, yet they 
also highlight the importance of identifying subgroups at 
increased risk of adverse events. 
We found age to be a strong predictor of adverse out

comes. On univariate analysis, patients aged 60–69 years 
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Table 2. Covariates stratified by adverse event status in 348 patients with stroke and monitored anesthesia care                
sedation  

Variable 

No Adverse 
Events 

(n=310) 

Adverse 
Events 
(n=38) 

Univariate OR 
(95% CI)a 

p-
Value 

Multivariate OR 
(95% CI)b 

p-
Value 

Age, years 

<60 61 (19.7) 4 (10.5) Ref 

60–69 66 (21.3) 14 (36.8) 3.23 (1.01–10.4) 0.048 

70–79 95 (30.7) 12 (31.6) 1.93 (0.59–6.25) 0.28 

≥80 88 (28.4) 8 (21.1) 1.39 (0.39–4.81) 0.61 

Sex 

Male 151 (48.7) 19 (50.0) Ref 

Female 159 (51.3) 19 (50.0) 0.95 (0.48–1.87) 0.88 

Race 

White 233 (75.2) 32 (84.2) Ref 

Black 17 (5.48) 1 (2.63) 0.43 (0.06–3.33) 0.42 

Asian/ PI/NH 3 (0.97) 0 (0.0) N/A 

AI/AN 7 (2.26) 0 (0.0) N/A 

Unknown 50 (16.1) 5 (13.2) 0.73 (0.27–1.96) 0.53 

BMI 

<25 91 (29.4) 15 (39.5) Ref 

25–29 113 (36.5) 10 (26.3) 0.54 (0.23–1.25) 0.15 

≥30 106 (34.2) 13 (34.2) 0.75 (0.34–1.65) 0.46 

Comorbidities 

Heart disease 61 (19.4) 6 (15.8) 0.78 (0.31–1.95) 0.59 

CKD 21 (6.77) 3 (7.89) 1.18 (0.33–4.16) 0.79 

COPD 8 (2.59) 3 (7.89) 3.24 (0.82–12.8) 0.09 3.21 (0.73–13.9) 0.12 

Smoker 35 (11.3) 9 (23.7) 2.44 (1.07–5.57) 0.04 2.41 (1.01–5.72) 0.046 

Hypertension 205 (66.1) 28 (73.7) 1.43 (0.67–3.06) 0.35 

COVID-19 5 (1.61) 1 (2.63) 1.65 (0.19–14.5) 0.65 

AFib 99 (31.9) 12 (31.6) 0.98 (0.48–2.03) 0.97 

Other 
comorbidities 

97 (31.3) 18 (47.4) 1.97 (1.00–3.90) 0.05 1.82 (0.89–3.69) 0.10 

Prior stroke 58 (18.8) 12 (32.4) 2.07 (0.98–4.34) 0.06 2.12 (0.98–4.57) 0.06 

Stroke location 

MCA 229 (73.9) 32 (84.2) Ref 

Other 81 (26.1) 6 (15.8) 0.53 (0.21–1.31) 0.17 0.47 (0.18–1.21) 0.12 

Data are no. (%) unless otherwise indicated. Abbreviations: AFib, atrial fibrillation; AI/AN, American Indian/Alaska Native; PI/NH, Pacific Islander/Native Hawaiian; BMI, body mass 
index; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; MCA, middle cerebral artery; N/A, not available; OR, odds ratio; Ref, refer
ence. 
a Univariate logistic regression with no adjustments. 
b Multivariable logistic regression adjusting for all covariates included in the model following variable selection using Akaike’s information criterion. 

had more than 3 times the odds of experiencing any adverse 
respiratory event than those less than 60 years of age (OR, 
3.23; 95% CI, 1.01–10.4; p = 0.048) and more than 8 times 
the odds of developing acute respiratory failure (OR, 8.11; 
95% CI, 1.00–65.8; p = 0.05). In the multivariable analysis, 
the significantly increased odds of ventilator use remained 
(OR, 3.75; 95% CI, 1.12–12.6; p = 0.03). Interestingly, the 
odds of adverse outcomes appeared to be lower in older age 
groups (70–79 years and ≥80 years), although these differ
ences were not statistically significant (Table 3). This pat
tern could reflect selection bias, with more frail or higher-

risk older patients receiving general anesthesia than MAC 
sedation. 
This selection bias may be driven by clinical concerns 

surrounding physiologic decline experienced by older pa
tients. Additionally, the wide confidence intervals and 
small event numbers further highlight the potential limi
tations of these data. However, the exploratory nature of 
these findings does invite further inquiry. Patients over 
60 years of age experienced declines in functional reserve, 
leading to impaired responses to perioperative stressors 
such as hypovolemia, hypoxia, and hypercarbia.14 This de
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Table 3. Covariates stratified by mechanical ventilation status in 348 patients with stroke and monitored              
anesthesia care sedation    

Variables 
No Vent 
(n=320) 

Vent 
(n=28) 

Univariate OR 
(95% CI)a 

p-
Value 

Multivariate OR 
(95% CI)b 

p-
Value 

Age, years 

<60 61 (19.1) 4 (14.3) Ref Ref 

60–69 67 (20.9) 13 (46.4) 2.96 (0.92–9.59) 0.07 3.75 (1.12–12.6) 0.03 

70–79 99 (30.9) 8 (28.6) 1.23 (0.36–4.27) 0.74 1.49 (0.41–5.29) 0.54 

≥80 93 (29.1) 3 (10.7) 0.49 (0.11–2.27) 0.36 0.39 (0.07–2.27) 0.29 

Sex 

Male 154 (48.1) 16 (57.1) Ref 

Female 166 (51.9) 12 (42.9) 0.69 (0.32–1.52) 0.36 

Race 

White 243 (75.9) 22 (78.6) Ref 

Black 17 (5.31) 1 (3.57) 0.65 (0.08–5.12) 0.68 

Asian/ PI/NH 3 (0.94) 0 (0.0) N/A 

AI/AN 7 (2.19) 0 (0.0) N/A 

Unknown 50 (15.6) 5 (17.9) 1.10 (0.39–3.06) 0.85 

BMI 

<25 96 (30.0) 10 (35.7) Ref 

25–29 116 (36.3) 7 (25.0) 0.58 (0.21–1.58) 0.29 

≥30 108 (33.8) 11 (39.3) 0.98 (0.39–2.40) 0.96 

Comorbidities 

Heart disease 63 (19.7) 3 (10.7) 0.49 (0.14–1.67) 0.26 

CKD 23 (7.19) 1 (3.57) 0.48 (0.06–3.68) 0.48 

COPD 9 (2.81) 2 (7.14) 2.66 (0.55–12.9) 0.23 

Smoker 38 (11.9) 6 (21.4) 2.02 (0.77–5.31) 0.15 

Hypertension 213 (66.6) 20 (71.4) 1.26 (0.54–2.94) 0.60 

COVID-19 5 (1.56) 1 (3.57) 2.33 (0.26–20.7) 0.44 

AFib 105 (32.8) 6 (21.4) 0.56 (0.22–1.42) 0.22 

Other 
comorbidities 

99 (30.9) 16 (57.1) 2.67 (1.36–6.52) 0.07 3.45 (1.49–7.95) 0.004 

Prior stroke 61 (19.2) 9 (33.3) 2.10 (0.90–4.91) 0.09 2.26 (0.91–5.51) 0.08 

Stroke location 

MCA 238 (74.4) 23 (82.1) Ref 

Other 82 (25.6) 5 (17.9) 0.63 (0.23–1.71) 0.37 

Data are no. (%) unless otherwise indicated. Abbreviations: AFib, atrial fibrillation; AI/AN, American Indian/Alaska Native; PI/NH, Pacific Islander/Native Hawaiian; BMI, body mass 
index; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; MCA, middle cerebral artery; N/A, not available; OR, odds ratio; Ref, refer
ence; Vent, mechanical ventilation. 
a Univariate logistic regression with no adjustments. 
b Multivariable logistic regression adjusting for all covariates included in the model following variable selection using Akaike’s information criterion. 

cline continues to worsen with advancing age and further 
diminishes physiologic resistance to anesthetic complica
tions. Furthermore, studies have shown that older patients 
exhibit increased sensitivity to sedatives and opioids, with 
sensitivity approximately doubling by the age of 80 years 
and quadrupling by the age of 90 years.14 Due to these 
physiologic changes associated with age, clinicians may 
perceive patients over 70 years of age, particularly those 
with higher perioperative risk, as less suitable for MAC se
dation and more appropriate for general anesthesia. In fact, 
although MAC sedation is routinely used in patients sched
uled for surgery or diagnostic procedures, the window for 

safely titrating sedative drugs is often limited in older indi
viduals, further emphasizing the challenges of maintaining 
an appropriate depth of sedation and reinforcing the cau
tious approach that clinicians adopt when selecting MAC 
for older, higher-risk patients.15 Due to this perceived risk 
associated with MAC sedation in the older population, MAC 
may be disproportionately offered to patients less than 70 
years of age and could contribute to the higher rate of ad
verse respiratory events observed in this age group. 
Alternatively, this finding may indicate that patients 

60–69 years of age represent a transitional physiologic 
group. These patients are old enough to be vulnerable to 
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Table 4. Covariates stratified by acute respiratory failure status in 348 patients with stroke and monitored               
anesthesia care sedation    

Variables 
No Respiratory 
Failure (n=328) 

Respiratory 
Failure (n=20) 

Univariate OR 
(95% CI)a 

p-
Value 

Multivariate OR 
(95% CI)b 

p-
Value 

Age, years 

<60 64 (19.5) 1 (5.0) Ref 

60–69 71 (21.7) 9 (45.0) 8.11 (1.00–65.8) 0.05 

70–79 100 (30.5) 7 (35.0) 4.47 (0.54–37.3) 0.17 

≥80 93 (28.4) 3 (15.0) 2.06 (0.21–20.3) 0.53 

Sex 

Male 159 (48.5) 11 (55.0) Ref 

Female 169 (51.5) 9 (45.0) 0.77 (0.31–1.91) 0.57 

Race 

White 249 (75.9) 16 (80.0) Ref 

Black 17 (5.2) 1 (5.0) 0.91 (0.11–7.32) 0.93 

Asian/PI/NH 3 (0.9) 0 (0.0) N/A 

AI/AN 7 (2.1) 0 (0.0) N/A 

Unknown 52 (15.9) 3 (15.0) 0.89 (0.25–3.19) 0.87 

BMI 

<25 101 (30.8) 5 (25.0) Ref 

25–29 117 (35.7) 6 (30.0) 1.04 (0.31–3.49) 0.95 

≥30 110 (33.5) 9 (45.0) 1.65 (0.54–5.09) 0.38 

Comorbidities 

Heart disease 64 (19.5) 2 (10.0) 0.46 (0.10–2.03) 0.30 

CKD 22 (6.7) 2 (10.0) 1.55 (0.34–7.09) 0.57 

COPD 9 (2.7) 2 (10.0) 3.94 (0.79–19.6) 0.09 2.82 (0.54–14.8) 0.21 

Smoker 40 (12.2) 4 (20.0) 1.80 (0.57–5.65) 0.31 

Hypertension 216 (65.9) 17 (85.0) 2.93 (0.84–10.2) 0.09 3.33 (0.93–11.9) 0.06 

COVID-19 5 (1.5) 1 (5.0) 3.40 (0.38–30.6) 0.28 

AFib 103 (31.4) 8 (40.0) 1.46 (0.58–3.67) 0.43 

Other 
comorbidities 

105 (32.0) 10 (50.0) 2.12 (0.86–5.26) 0.10 2.38 (0.94–6.07) 0.07 

Prior stroke 66 (20.3) 4 (80.0) 1.05 (0.34–3.27) 0.93 

Stroke location 

MCA 244 (74.4) 17 (85.0) Ref 

Other 84 (25.6) 3 (15.0) 0.51 (0.15–1.79) 0.29 

Data are no. (%) of patients unless otherwise indicated. Abbreviations: AFib, atrial fibrillation; AI/AN, American Indian/Alaska Native; PI/NH, Pacific Islander/Native Hawaiian; BMI, 
body mass index; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; MCA, middle cerebral artery; N/A, not available; OR, odds ra
tio; Ref, reference. 
a Univariate logistic regression with no adjustments. 
b Multivariable logistic regression adjusting for all covariates included in the model following variable selection using Akaike’s information criterion. 

complications but are still commonly selected for MAC se
dation over general anesthesia due to perceived clinical sta
bility. Overall, these findings underscore the need for nu
anced preoperative risk stratification rather than reliance 
on age alone. 
Smoking was an additional variable that increased the 

likelihood of adverse outcomes. Multivariable analysis indi
cated that smokers had more than twice the odds of expe
riencing complications than those who did not smoke (OR, 
2.41; 95% CI, 1.01–5.72; p = 0.046). Chronic tobacco use is 
a well-established risk factor for impaired pulmonary func
tion and mucociliary clearance. Several studies have shown 
that cigarette smoke may cause numerous alterations to the 
respiratory system, including lung inflammation, impaired 
cilia genesis, and chronic airflow obstruction.16,17 Alterna
tive studies exploring the relationship between tobacco ex

posure and postoperative outcomes note that smokers have 
significantly increased risks of postoperative complications 
such as pneumonia, surgical-site infection, and death, par
ticularly in procedures involving sedation or anesthesia.18 

Chronic smoke exposure has been associated with impaired 
ciliogenesis of respiratory cells and a diminished capacity 
to clear secretions.17,19 These physiologic impairments, in 
addition to reduced immune defense and chronic airway in
flammation, could place smokers at a greater risk of peri
operative pulmonary complications. In the context of MAC 
sedation, these vulnerabilities may be even more conse
quential. Our findings reinforce the importance of smoking 
history as a potential risk factor when assessing anesthetic 
plans. Furthermore, the findings support consideration of 
enhanced perioperative respiratory support in this popula
tion. 
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LIMITATIONS 

We acknowledge that our study has several limitations. 
First, 75% of strokes were in the MCA. Due to the limited 
number of patients with strokes in other vascular terri
tories, patients with stroke locations other than the MCA 
were combined, potentially masking stroke location-
specific differences in respiratory outcomes. 
Second, the overall number of adverse respiratory events 

was relatively low, with only 38 patients (11%) experiencing 
any complication. This low incidence may have limited the 
statistical power of the study to detect associations be
tween risk factors and adverse outcomes. For example, al
though patients in the 60–69 years of age range had signifi
cantly increased odds of adverse events, the relatively small 
number of events in older cohorts may have led to an un
derestimation of risk in these groups. 
Finally, although our analysis adjusted for a wide range 

of clinical covariates, it was not possible to account for 
all potential confounders. Confounding variables such as 
stroke severity and intraoperative physiologic parameters 
were not measured and may have influenced the general
izability of the findings. The lack of National Institutes of 
Health Stroke Scale and ASPECTS (Alberta Stroke Program 
Early CT Score) data, as well as data on baseline neurologic 
deficits and infract volume, are particularly important lim
itations, because these factors can influence anesthetic se
lection as well as respiratory outcomes. Additionally, be
cause this study was a retrospective study of a specific 
patient cohort at a single institution, the findings may not 
be generalizable to other institutions with varying anesthe
sia protocols and resource availability. 

CONCLUSION 

An understanding of the adverse events that can occur 
when using MAC as anesthesia for mechanical thrombec
tomy in stroke is essential for improving patient safety 
and outcomes. Our findings suggest that, although MAC is 
generally well tolerated, some populations at higher risk 
should be monitored more closely and considered for alter
native anesthesia plans. These insights underscore the im
portance of individualized anesthesia plans and the ben
efits of preoperative risk stratification. Further research is 
needed to validate our findings across broader patient pop
ulations, clarify the mechanisms contributing to these risks 

during MAC sedation, and elucidate any additional risks or 
benefits of endovascular therapy for acute stroke. 
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SUPPLEMENTARY MATERIALS 

Supplemental Figure 1.    Respiratory adverse events with monitored anesthesia       
care sedation.   
(A) Multivariable logistic regression adjusting for all covariates included in the model following variable selection 
using Akaike’s information criterion. (B) ROC curve to assess the predictive capacity of covariates with the odds of 
adverse events. CI, confidence interval; COPD, chronic obstructive pulmonary disorder; MCA, middle cerebral 
artery; OR, odds ratio; ROC, receiver operating characteristic. Used with permission from Dr. Paul Kang. 

Download: https://orthopedicreviews.openmedicalpublishing.org/article/168224-adverse-events-with-monitored-
anesthesia-care-sedation-in-patients-with-stroke-receiving-mechanical-thrombectomy/attachment/361385.tif 

Supplemental Figure 2.    Ventilator use with monitored anesthesia care sedation.        
(A) Multivariable logistic regression adjusting for all covariates included in the model following variable selection 
using Akaike’s information criterion. (B) ROC curve to assess the predictive capacity of covariates with the odds of 
ventilator use. CI, confidence interval; OR, odds ratio; ROC, receiver operating characteristic. Used with permission 
from Dr. Paul Kang. 

Download: https://orthopedicreviews.openmedicalpublishing.org/article/168224-adverse-events-with-monitored-
anesthesia-care-sedation-in-patients-with-stroke-receiving-mechanical-thrombectomy/attachment/361386.tif 

Supplemental Figure 3.    Acute respiratory failure with monitored anesthesia care        
sedation.  
(A) Multivariable logistic regression adjusting for all covariates included in the model following variable selection 
using Akaike’s information criterion. (B) ROC curve to assess the predictive capacity of covariates with the odds of 
acute respiratory failure. CI, confidence interval; COPD, chronic obstructive pulmonary disorder; OR, odds ratio; 
ROC, receiver operating characteristic. Used with permission from Dr. Paul Kang. 

Download: https://orthopedicreviews.openmedicalpublishing.org/article/168224-adverse-events-with-monitored-
anesthesia-care-sedation-in-patients-with-stroke-receiving-mechanical-thrombectomy/attachment/361384.tif 
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