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Postprocedural delirium
following mechanical
thrombectomy for acute
Ischemic stroke: a
retrospective study

Alisha Sachdev ©, Daniel Torrez, Sarah Sun, George Michapoulos,
Nicholas C. Rigler, Alexandra L. Feldner, Young Soo Hong and
Robert J. McCarthy*

Department of Anesthesiology, Rush University Medical Center, Chicago, IL, United States

Introduction: National representative estimates on in-hospital delirium after
acute ischemic stroke are not well established and there is limited data on the
impact of delirium on clinical outcomes following mechanical thrombectomy.
We evaluated risk factors for delirium and the impact on outcomes following
mechanical thrombectomy for acute ischemic stroke.

Methods: This is a retrospective study of patients who underwent mechanical
thrombectomy for acute ischemic stroke at a single tertiary comprehensive
stroke center between April 2011 and December 2019. Delirium was assessed
using the Confusion Assessment Method for the Intensive Care Unit. Patient
characteristics, comorbidities, laboratory data, elapsed times, tissue plasminogen
activator use, duration of the procedure, type of anesthesia, National Institute of
Health stroke scores (NIHSS), sedation scores, reperfusion grades, complications,
length of hospital stay, discharge disposition, and 90-day mortality were evaluated.
Results: Five hundred and two patients were evaluated, and post-procedural
delirium was identified in 24/467 (5.1%) patients. Thirty-five patients could not
be assessed for delirium due to excessive sedation. The incidence of delirium
in white vs. non-white patients <65 years was 5/137 (3.6%) compared to
0/91 (0%), and 7/176 (4.0%) compared to 12/63 (19%) in patients >65 years,
P =0.006. Bias reduction multi-variable analysis identified low postprocedural
hemoglobin level odds ratio of 0.76 (95% Cl 0.61-0.92, P = 0.006), greater age
(odds ratio 1.04, 95% Cl 1.01-1.009, P =0.024), and non-white race odds ratio
of 2.52 (95% Cl 1.06-6.38, P =0.030) as factors associated with delirium [Brier
score = 0.045, C-index = 0.800, and Akaike Information Criterion (AIC) = 174].
General anesthesia was not associated with an increased delirium risk. NIHSS
at 24 and 48 h and discharge, length of stay, and 90-day mortality were not
different between delirium and no-delirium groups. Delirium patients had a
reduced odds ratio of 0.13 (05% Cl 0.01-1.00, P = 0.02) for home discharge.
Discussion: Delirium following mechanical thrombectomy for acute ischemic
stroke primarily affected older patients and was associated with reduced odds
of home discharge following hospitalization. Changes in NIHSS during
hospitalization and 90-day mortality were not adversely affected by the
presence of delirium. General anesthesia was not associated with an increased
delirium risk following mechanical thrombectomy.
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Introduction

Almost 800,000 individuals suffer from a stroke in the United
States annually (1). Despite attempts at public education on early
recognition of stroke symptoms to improve chances of timely care,
patient knowledge remains poor in the US population (2). Upon
presentation, initial neurologic assessment for acute ischemic
stroke (AIS), stabilization, and resuscitation are essential to
optimize perfusion to affected areas of the brain (3). IV tissue-type
plasminogen activator (tPA) has proven to be a beneficial
treatment for select patients with AIS up to 4.5 h after the onset of
symptoms (4). The greatest benefits, including reduced in-hospital
mortality, reduced symptomatic intracerebral hemorrhage, and
increased independent ambulation at discharge, occur when the
drug is administered early after stroke onset, and decline as length
(2). The DAWN  trial
demonstrated that mechanical thrombectomy beyond this initial

of time to administration increases
window of 6-24 h beyond last known well time also had improved
disability outcomes at 90 days in patients with clinical deficits who
were disproportionately severe relative to the infarct volume (5).

Delirium can frequently occur in patients after AIS, with
occurrence rates ranging from 3.5% according to a retrospective
review of the Nationwide Inpatient Sample to 25% according to
a meta-analysis of 32 cross-sectional and cohort clinical trials
(6, 7). Patients with delirium following stroke have higher odds
of in-hospital mortality, longer length of stay, higher proportion
of being discharged to a skilled nursing facility, and long-term
care of hospice. Delirium following AIS has also been associated
with speech disorders, leukoencephalopathy, chronic obstructive
pulmonary disease, and early use of physical restraints (8).
Delirium has also been associated with worse outcomes after
AIS, including increased hospital mortality, longer length of
stay, and decreased incidence of discharge home (6). Despite
tPA or intraarterial thrombolysis therapy, Pan et al. reported
that up to 54% of patients experience at least one episode of
delirium following AIS treatment with tPA or intraarterial
thrombolytic therapy (9). There is limited data on the impact of
delirium on clinical outcomes following MT with or without IV
tPA administration.

We hypothesized that patients with incident delirium following
MT would have poorer outcomes, less improvement in NIHSS
during hospitalization, less favorable discharge disposition, and
greater 90-day mortality compared to patients who did not
exhibit delirium.

Methods

This study was approved by the Institutional Review Board of
Rush University (20030509-IRBO1, approval date 31 March 2020).
This manuscript was prepared using the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
guidelines. The study was granted a waiver of informed consent
because it evaluated existing records, was not greater than
minimal risk, and was deemed to be Health Insurance Portability
and Accountability Act compliant because safeguards were in
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place to protect the personal health information of the subjects.
The study design was a retrospective cohort of consecutive adult
patients who underwent mechanical thrombectomy for ischemic
stroke at Rush Medical Center between 1 January 2011 and 31
December 2019.

The stroke neurology team at Rush University Medical Center
maintains a log of all patients undergoing this procedure. The data
captured for each patient includes the date of procedure, sex, age,
body mass index, allergies, smoking history, alcohol use, history
of hypertension, dyslipidemia, congestive heart failure, atrial
fibrillation, diabetes, location of tPA administration (prior to or
after arrival at Rush), initial hospital status, initial National
Institute of Health stroke score (NIHSS), modified Rankin scores
(mRS), thrombolysis in cerebral infarction (TICI) reperfusion
grade, presence of periprocedural hemorrhagic, time from
hospital arrival to operating room, time from hospital arrival to
arterial puncture, time from last known well (LKW) status to
puncture, time from LKW to recanalization, NIHSS at 24 and
48 h after the procedure and at discharge, postoperative length of
stay, in-hospital complications, discharge disposition, mRS at
admission and at 90 days after the procedure, and any
rehospitalizations during this time.

In addition, the following information was obtained from the
patient’s electronic medical record: American Society of
Anesthesiologists (ASA) status, total operating room time, type of
anesthesia received for the procedure, use of fentanyl, propofol,
midazolam, and dexmedetomidine during the procedure, reason
for intubation if applicable, use of inhaled anesthetic, episodes of
hypertension (systolic blood pressure >220) and hypotension
(systolic blood pressure <160), and procedural complications.
Clinical laboratory data including blood urea nitrogen, serum
creatinine, glucose, hemoglobin, hematocrit, platelet counts,
glycated hemoglobin (Hgb A1C), sodium, total cholesterol, high-
density lipoprotein, low-density lipoprotein, and triglyceride level
were obtained. An estimated glomerular filtration rate (eGFR)
was calculated using the Chronic Kidney Disease Epidemiology
Collaboration creatinine equation (2021) (10).

Delirjum assessments were made using the Confusion
Assessment Method for the Intensive Care Unit (CAM-ICU)
over the first 72 h after the procedure, and the corresponding
(RASS)
recorded. Post-MT patients were admitted to the Neurological

Richmond Agitation-Sedation  Scale scores  were
Sciences Intensive Care Unit and groin checks, vital signs, and
full neurological exams were regularly evaluated per protocol.
Neurological exams were performed by ICU nurses trained in
performing a complete NIHSS stroke assessment. This stroke
assessment was also performed by the stroke team and the ICU
team covering the patient. All physicians and advanced practice
providers on each of these teams have special training from the
institution in completing neurological assessments. RASS scores
obtained 24 h around the CAM-ICU assessment were used to
classify delirium motor subtypes: hypoactive delirium was a
positive CAM-ICU and all RASS of 0 to —3 values, hyperactive
delirium was a positive CAM-ICU and all RASS of +1 to +4
values, and mixed was a positive CAM-ICU and both positive
and negative RASS values (11).
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Statistical analysis

The primary outcome was the hospital discharge disposition
and 90-day mortality following thrombectomy for AIC. The
primary variable of interest was a diagnosis of delirium recorded
during hospitalization. The primary outcome was compared
between patients who had a delirium episode following
thrombectomy and those without a delirium episode using
test. and 95%
confidence intervals for the difference were calculated using the

Fisher’s exact Differences in proportions
Clopper-Pearson method.

Secondary outcomes included the difference in the incidence of
delirium between patients who received general anesthesia
compared with sedation, changes in NIH stroke scores between
initial presentation and discharge, and multivariable assessment
of factors associated with post-procedural diagnosis of delirium.
Univariable associations between patient characteristics, history,
tPA administration, procedural times, revascularization grade,
initial stroke NIH stroke scores, hypotensive episodes during the
procedure, and post-procedural laboratory values between
patients exhibiting delirium and those that did not using a chi-
squared test or the Mann-Whitney U-test. Changes in NIH
stroke scores from presentation through hospital discharge were
evaluated using a generalized estimation equation with patient ID
as a subject variable, time (baseline, 24 h, 48 h, and discharge) as
a within-subject variable, delirium as a factor, and age as a
covariate, using an exchangeable covariance matrix. Estimated
marginal means were compared pairwise and adjusted for
multiple comparisons using the Bonferroni method.

Variables that demonstrated an effect size >0.2 on univariable
analysis were entered into a generalized linear model and
forward and backward elimination was performed based on
minimization of the Akaike information criteria. Multicollinearity
was assessed by evaluating the variance inflation factor for
variables in the final model. Multi-variable adjusted estimates of
the odds of a delirium episode for variables in the model were
made using a bias reduction generalized linear model logistic
model based on an adjusted scores approach to bias reduction
(12). The effect size of the variables in the final equation is
expressed as the exponent of beta with 95% confidence intervals
of the estimates.

The sample for this study was a convenience sample of
consecutive subjects who underwent MT for AIC during the
study period. Based on an evaluation of the mechanical
thrombectomy procedural schedules, we estimated that 8 years of
data would result in approximately 500 cases. If 15% of the
patients exhibited a delirium episode, a sample of 522 subjects
would have a power of 0.8 at an alpha of 0.5 to detect an odd
ratio of 3.0 for the primary outcome of 90-day mortality in
patients that had a delirium episode compared to patients that
did not.

A P <0.05 was required to reject the null hypothesis. Statistical
tests were two-sided. Missing data were excluded case-wise. The
number of cases with missing data is shown in the tables.
Statistical ~analysis performed using RStudio version
2023.09.1 Build 494, Posit Software, PBC., Boston, MA; URL:

was
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http://www.posit.co/ and R version 4.3.2, release date 31-Oct-
2023 (The R Foundation for Statistical Computing, Vienna,
Austria; URL: https://cran.r-project.org). Sample size analysis was
performed using PASS 15.0.13, release date 10-Feb-2020 (NCSS,
LLC, Kaysville UT).

Results

Five hundred and two patients underwent an MT for an AIC in
the study period and were included in the study. The flow of
subjects through the study is shown in Figure 1. Twenty-four of
467 (5.1%) patients were identified with delirium in the post-
procedural period. Two patients (4%) had mixed delirium and
22/24 (96%) had hypoactive delirium. Thirty-five patients did not
have a CAM ICU assessment performed in the post-procedural
period because their level of sedation or agitation precluded
assessment (Figure 2).

The median (Ist and 3rd quartile) age of the patients in the
delirium group was 75 years (67, 82) which was greater than the
no delirium group, with a difference of 10y (95% CI 2-12, P<
0.008) (Table 1). The risk ratio for delirium in a patient >65
years was 3.6 (95% CI 1.4-9.5, P=0.006). There was a significant
interaction between race and age among patients <65 and >65
years, where the incidence of delirium was 5/137 (3.6%) and
7/176 (4.0%) in white patients compared with 0/91 (0%) and
12/63 (19%) in non-white patients, P=0.006. There were no

Mechanical Thrombectomy following

Acute Ischemic Stroke
(n=502)

Not evaluated
(n=35)
RAAS <-3 or>+3

Evaluated for
delirium (n=467)

Delirium (-) Delirium (+)
(n=443) (n=24)
Hospital Hospital Hospital
discharge discharge discharge
(n=387) (n=24) (n=19)

90-day mortality
(n=59)

90-day mortality
(=1)

90-day mortality
(n=19)

FIGURE 1
Consort diagram of patient flow through the study.
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Percent of patients

S04 03 20 -] 0 1 2 3 4 5
RASS (-5 to 5)

mmmm Delirium (n=24)
mmmm No delirium (n=443)
=== Unable to evaluate (n=35)

FIGURE 2

Bar graphs of the percentage of subjects with Richmond agitation-
sedation scores (RASS) at the time around the confusion assessment
method for the intensive care unit (CAM-ICU) assessment for
patients with deliium or RASS value at first assessment for no
delirium or unable to evaluate patients.

other significant differences in patient characteristics, risk factors,
medical history, initial NIH stroke scores, modified Rankin
scores at presentation, and IV tPA administration in patients
with and without delirium.

Procedural data and post-procedural laboratory data are shown
in Table 2. The median LKW to procedure start time was 55 min
(95% CI —100 to —8, P=0.028) shorter in the delirium group.
Post-procedural clinical chemistry values demonstrated a lower
median HgB (difference of 1.7 g/dl) (95% CI —2.9 to —0.6, P=
0.005), and lower median platelet count (difference —22 10°/mm)
(—47 to =3, P=0.048), in the delirium group.

General anesthesia was administered to 2/24 (8.3%) of the
patients that had delirium compared with 97/443 (21.8%) of the
no-delirium group, with a difference of —13.5 (95% CI, —27-0.3,
P=0.184). Drugs administered during the procedure are shown
in Table 3. There was no difference in the proportions of
patients receiving midazolam, Vasopressors, nicardipine, or
platelet inhibitors or in the agents administered for sedation or
general anesthesia between delirium and no-delirium groups.
Multi-variable analysis identified low hemoglobin level odds ratio
of 0.76 (95% CI 0.61-0.92, P=0.006), greater age (odds ratio
1.04, 95% CI 1.01-1.009, P=0.024) and non-white race
odds ratio of 2.52 (95% CI 1.06-6.38, P=0.030) as factors
associated with delirium: Brier score=0.045, C-index = 0.800,
and AIC =174 (Table 4).

Patient outcomes are shown in Table 5. Estimated mean NIH
stroke scores were reduced from initial values by 5.4 (95% CI
4.1-6.7, P<0.001), 7.5 (95% CI 6.2-8.9, P<0.001), and 9.4 (95%
CI 8.2-10.7, P<0.001) in the no-delirium group and by 6.7 (95%
CI 2.8-10.5, P<0.001), 9.9 (95% CI 5.9-13.8, P<0.001), and
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12.6 (95% CI 8.4-16.8, P<0.001) in the delirium group at 24h,
48h, and at discharge, respectively. There was no group by time
difference in NIH stroke scores (P =0.16). The length of stay was
similar between the groups. The likelihood of a home discharge
was reduced in the delirium group compared to the no-delirium
group, with an odds ratio of 0.13 (95% CI 0.01-1.00, P =0.02).
Mortality and mRS at 90 days were not significantly different
between groups.

Discussion

The important findings of this study are the relatively low
incidence of post-procedural delirium in patients undergoing MT
for AIS. Although post-procedural delirium was associated with a
reduced likelihood of home discharge, it did not adversely affect
the change in NIHSS or
presentation through hospital discharge. Risk factors for delirium

90-day mortality from initial

in our study were a lower post-procedural Hgb, advanced age,
and non-white race. There were no associations between the type
of anesthesia administered, general vs. sedation, or the anesthetic
agents received during the procedure with delirium in the post-
procedural period.

The incidence of post-stroke delirium varies widely and
depends upon the method of assessment but is estimated to be
around 23% (95% CI, 17%-28%) (13). Silva et al. found that
the hypoactive motor subtype of delirium (CAM-ICU positive
plus RASS of 0 to —3) is the most prevalent motor subtype
following a stroke and was associated with increased risk of
death and functional dependence at 30 and 90 days and higher
90-day mortality (14). In their study, only 40% of the patients
underwent thrombolysis treatment, and the lack of thrombolytic
therapy was also an independent risk factor for poor post-
Like the
predominantly observed the hypoactive motor subtype of

stroke outcomes. aforementioned study, we
delirium post-MT.

Older age has consistently been associated with delirium, and
the incidence of delirium within 72 h of a stroke in patients >65
years has been found to be 25% (15). We also observed an
increase in the risk ratio for the occurrence of delirium in
subjects >65 years. Race has not been found to be an
independent predictor of delirium; however, like in our study,
significant race-by-age interactions have been found to exist for
incident delirium (16). Younger African-American subjects (<65)
have lower rates of delirium compared to age-matched white
patients, but the co-morbidity and socioeconomic-adjusted rates
are similar in patients >65 (16). In our study, low HgB levels
postprocedural were associated with an increased risk of
delirium. Anemia has been shown to be associated with an
increased risk of delirium in older patients (17). Unmeasured
differences in co-morbidities and socioeconomic differences may
account for the differences seen in the delirium rate in older
subjects in our study.

In our study, 83% of the patients have successful recanalization,
comparable to randomized controlled trials, indicating that
successful recanalization can be achieved in 59%-88% of patients
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TABLE 1 Patient characteristics, comorbidity history, initial NIHSS, tPA administration.

Delirium No delirium Difference (95% Cl)
(n=24) (n=443)

Gender 1 (%)

Male 9 (38) 227 (51) —13 (-36-10) 0.21

Female 15 (62) 216 (49) 13 (—10-36)
Age (year) 75 (67, 82) 64 (55, 76) 10 (5-12) 0.008
BMI (kg/mz) 26 (23, 34) 29 (2, 33) -3 (—6-3) 0.14
Race

White 12 (50) 301 (68) —18 (—42-6) 0.08

Non-white 12 (50) 142 (32) 18 (—6-42)
Hispanic ethnicity #n (%) 2 (8) 63 (14) —6 (—20-8) 0.56
ASA status

<3 12 (50) 193 (44) 6 (—17-29) 0.87

>4 12 (50) 250 (56) —6 (—29-17)
Current smoker n (%) 4 (17) 100 (23) —6 (—23-13) 0.62
Alcohol consumption

<1 time per month 18 (75) 294 (66) 7 (=13-29) 0.39

2-3 times per month 1(4) 53 (12) —8 (—-19-9)

1-3 times per week 3(12) 31 (7) 5 (-11-21)

3 times per week 2 (8) 65 (15) -7 (-20-13)
Drug allergies

None 14 (58) 237 (65) —7 (=30-16) 0.58

Single 7 (29) 90 (20) 9 (=13-31)

Multiple 3 (13) 66 (15) —2 (~11-18)
Hx hypertension n (%) 20 (83) 342 (77) 6 (—13-24) 0.62
Hx hypercholesterolemia 7 (%) 19 (79) 320 (72) 7 (—13-27) 0.64
Hx CHF n (%) 5(21) 89 (20) 1 (-18-21) 0.93
Hx atrial fibrillation n (%) 11 (46) 173 (39) 7 (—16-31) 0.53
Hx atrial flutter n (%) 2 (8) 25 (5) 3 (=11-17) 0.64
Diabetes n (%) 6 (25) 136 (31) —6 (—26-16) 0.65
Hx dementia 5 (21) 64 (15) 6 (—14-26) 0.38
Initial NIH stroke score 21 (18, 25) 19 (14, 23) 2 (0-6) 0.05
Prehospital mRS 0 (0, 1) 0(0,1) 0 (0-1) 0.372

Missing 35 (8) 2 (8)
tPA n (%) 16 (69) 249 (56) 13 (=9-35) 0.40
Site tPA administered n (%)

At OSH 13 (81) 231 (93) —12 (-36-12) 0.12

At stroke center 3 (19) 18 (7) 12 (—12-36)

Data presented as median (Ist and 3rd quartile) or n (% of column). ASA, American Society of Anesthesiology; BMI, body mass index; CHF, congestive heart failure; hx,
history; tPA, tissue plasminogen activator; NIHSS, National Institute of Health Stroke Score; mRS, modified Rankin score; OSH, outside hospital.

who undergo MT in the setting of an acute stroke (18). Prior
studies have examined the association of reperfusion therapies on
the incidence of post-procedural delirium and long-term
outcomes. Ahmad et al. found that patients with delirium after
reperfusion therapy had no difference in 90-day good outcomes
despite having longer hospital admissions and being less likely to
be discharged home (19). The incidence of delirium in the study
was 52/179 (55.3%), but only 28% of the patients had an MT.
Rollo et al. identified delirium in 30% of patients following AIS
and found delirium to negatively impact survival at 90 days;
however, only 33% of the patients in this study were treated with
MT (20). Unlike these studies, all of our patients underwent MT
alone or in combination with tPA, which may account for our
reduced incidence of delirium.

The optimal anesthetic for mechanical thrombectomy remains
under investigation. Advantages of general anesthesia include

Frontiers in Anesthesiology

decreased aspiration risk with a secure airway and decreased
patient movement during the procedure, which may shorten the
time to recanalization. Benefits of sedation include the ability to
perform direct neurological assessments, a shorter time to
initiation of the procedure, and fewer hemodynamic fluctuations
due to anesthetic medications (2). Initial retrospective, cohort
studies suggested that general anesthesia resulted in worse
neurological
conscious sedation (21-23). Subsequent single-center randomized

outcomes and mortality when compared to
trials comparing these anesthetics and their effects concluded
that functional outcomes were either the same or improved in
the patients undergoing general anesthesia vs. sedation (24-27).
General anesthesia did tend to increase the time from arrival till
groin puncture but did not impact door-to-reperfusion time or
duration of the thrombectomy procedure (28). A meta-analysis
of 1,379 patients in 2018 and 4,802 patients in 2021 undergoing
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TABLE 2 Procedural data and postprocedural laboratory data.

Delirium

Type of anesthesia n (%)

No delirium

10.3389/fanes.2024.1351698

Difference(95% Cl)

Sedation 22 (92) 346 (78) 14 (-1-28) 0.13

General anesthesia 2 (8) 97 (22) —14 (-28-1)
Hospital arrival to procedure room (min) 19 (12,25) 15 (6, 23) 4 (-1-8) 0.11
Hospital arrival to procedure start (min) 32 (26, 46) 30 (22, 43) 2 (-3-7) 0.44
LKW to procedure start (min) 233 (173, 314) 291 (216, 390) —57 (=100 to —8) 0.03
LKW to revascularization (min)* 272 (227, 335) 326 (246, 441) —55 (=96 to —13) 0.06
Episodes sys BP <160 mmHg 11 (3, 18) 15 (9, 22) —4 (—8-2) 0.09
Episode sys BP >220 mmHg n (%) 1 (4) 14 (3) 1 (12 to —10) 0.81
Post-treatment TICI grades 2b or 3 21 (87) 367 (83) 4 (-13-21) 0.78
Hemorrhage n (%) 6 (25) 91 (21) 4 (—17-25) 0.61
Total procedure time (min) 53 (42-86) 57 (41-74) 4 (—14-27) 0.60
Post-procedural laboratory data
Blood urea nitrogen (mg/dl) 15 (11, 19) 15 (11, 20) 0 (—3-4) 0.94
Creatinine (mg/dl) 09 (0.8, 1.1) 0.9 (0.8, 1.1) 0 (—0.1-0.1) 0.84
eGFR (ml/min) POD1 76 (58, 98) 82 (61, 97) —6 (-21-7) 0.56
Sodium (mg/dl) 140 (138, 141) 140 (138, 141) 0 (=1-1) 0.56
Glucose (mg/dl) 112 (110, 124) 119 (102, 147) —7 (~16-2) 0.08
Hemoglobin (g/dl) 10.6 (9.0, 13.2) 12.3 (109, 13.8) —1.7 (=29 to —0.6) 0.005
Hemoglobin A1C (%) 59 (5.4, 6.2) 5.8 (5.4, 6.4) 0.1 (—0.2-0.4) 0.93
Cholesterol (mg/dl) 141 (117, 165) 157 (129, 189) —16 (—30-5) 0.05
HDL cholesterol (mg/dl) 38 (32, 46) 39 (32, 47) -1 (=5-5) 0.92
LDL cholesterol (mg/dl) 83 (64, 95) 93 (72, 124) —10 (=20-1) 0.08
Triglycerides (mg/dl) 80 (58, 114) 91 (69, 130) —11 (~26-18) 0.32
Post-procedure platelets (10°/mm) 188 (159, 229) 210 (169, 256) —22 (—47 to =3) 0.05

Data presented as median (1st and 3rd quartile) or n (% of column). TICI, thrombosis in cerebral infarction; LKW, last known well; eGFR, estimated glomerular filtration rate;
A1C, glycosylated hemoglobin; HDL, high density lipoprotein; LD, low density lipoprotein.

°Excludes incomplete revascularization (TICI grades O through 2a).

TABLE 3 Medications administered during the mechanical thrombectomy
procedure.

Difference P
(95% Cl)

\[e}
delirium
(n=443)

Delirium

(n=24)

Midazolam n (%) 3(12) 94 (21) -9 (=25-7) | 0.44
Phenylephrine 7 (%) 4(17) 98 (22) 5(=23-13) | 0.62
Ephedrine 7 (%) 1(4) 54 (12) —8 (—19-3) | 0.34
Nicardipine n (%) 3 (12) 60 (13) —1 (=17-15) | 0.88
Glycoprotein IIb-IITa 3 (12) 37 (8) 4 (—12-20) | 0.48
inhibitor #n (%)

MT using either GA or sedation found that reperfusion rates were
comparable and there were no significant differences in 90-day
functional outcomes (29-31).

The impact of anesthesia choice on the incidence of
postprocedural delirium for mechanical thrombectomy has not
been extensively studied. A recent trial that evaluated anesthesia
choice on outcomes following mechanical thrombectomy in 640

TABLE 4 Bias-reduced logistic regression of variables associated with
delirium following mechanical thrombectomy for acute ischemic stroke.

Delirium No Difference
(n=22) | delirium | (95% Cl) EXP | 95% confidence | P
(n=346) interval
Monitored anesthesia care Age (year) 0.038 | 0.017 | 1.04 1.01-1.08 0.024
Fentanyl n (%) 11 (50) 178 (41) 9 (—16-34) | 0.90 Anesthesia type
Propofol 1 (%) 5(23) 75 (22) 1(-20-22) | 091 General —0.989 | 0.688 1 - 0.150
Dexmedetomidine n (%) 1(4) 6 (2) 2 (-9-13) 035 Sedation 0.37 0.04-1.26
. . Race
Delirium delil\lr?um D(ggi/:,egf)e White 4 0926 | 0427 | 1 - 0.030
Non-white 2.52 1.06-6.38
RN Initial NTH stroke score | 0.059 | 0.036 1.06 0.99-1.15 0.106
il ezt Postprocedural -0275 | 0.100 | 076 0.61-0.92 0.006
Sevoflurane n (%) 2 (100) 84 (87) 13 (-31-50) | 0.58 hemoglobin (g/dl)
Fentanyl n (%) 2 (100) 59 (61) 38 (-5-81) | 0.52 Postprocedural glucose | —0.009 | 0.017 | 0.9 0.97-1.01 0.112
Propofol n (%) 1 (50) 58 (59) -9 (-75-58) | 0.78 (mg/dl)
Data presented as n (% of column). Intercept —3.364 | 2.09 | 0.03 0.00-2.23 0.108
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TABLE 5 Hospital
thrombectomy.

and 90-day outcomes following mechanical

Difference
(95% ClI)

Delirium \[o)
delirium
(n=443)

(n=24)

NIH stroke score

24 h 14 (8-19) 11 (5-19) 3 (—2-8) 0.30
48h 9 (6-15) 9 (3-16) 0 (—2-6) 0.44
Discharge 7 (3-14) 6 (2-13) 1(-3-4) 0.46
Length of hospital stay 7.0 (5.2, 6.7 (4.0, 10.0) 0.3 (-1-2) 0.33
(days) 11.2)
In hospital mortality 0 (0) 56 (13) -13 (-17-1) | 0.097
n (%)
Discharge disposition®
Inpatient 18 (75) 249 (65) 10 (—10-30) 0.048
rehabilitation
Skilled nursing/Long 5(21) 41 (10) 11 (—8-31)
term care
Home 1(4) 95 (25) —21 (=32 to
-10)
90-day mortality 1(4) 59 (13) -9 (=20-2) 0.34
90-day mRS* 3(1-4) 3 (0-3) 0 (-1-1) 0.50
Missing 14 (58) 204 (46)

Data presented as median (Ist and 3rd quartile) or n (% of column). NIH, National
Institute of Health; mRS, modified rankin score.
2Excludes modified rankin score of patients that expired.

subjects listed postprocedural delirium among the secondary
outcomes, but results have not been reported to date (32). In our
study, we did not observe an adverse effect of anesthesia type or
specific pharmacological therapies on the number of patients
with delirium following MT.

The strengths of our study were the inclusion of all cases of
MT following AIS during the
relative homogeneity in clinical characteristics between the

study period and the

delirium and no-delirium groups. The findings of our study
may be generalizable to stroke centers primarily treating
moderate to high-severity ischemic strokes, such as those in
our cohort. Nevertheless, the results of our study should only
be interpreted in the context of its limitations. The study
design was retrospective; the study included data from a single
center. We utilized CAM-ICU and RASS assessments made
primarily by nurses in the stroke unit and ICU, and the
application of other delirium assessment scales could result in
differences compared to those found in our study. We
observed only 24 cases of delirium and only one subject that
experienced delirium died within 90 days of the procedure;
therefore, our sample lacks sufficient power to detect a
difference between groups at the low rate of delirium observed.
The study period was long (9 years), and changes in patient
management during this period could have affected the results
of our study. Although we were able to ascertain mortality
data on all patients, we were unable to obtain sufficient
Rankin scores at 90 days to assess functional impairment with
high certainty between the delirium and no-delirium groups.
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There is a known association between LKW duration and
outcomes following MT, such that for every 15 min less time
from LKW to treatment, there is an increase in independent
ambulation, function independence at discharge, lower
mortality, and hospital discharge (33). In our study, LWK was
55 min shorter in the delirium compared to the no-delirium
group which could have impacted our outcomes compared
with the no-delirium group. Despite these limitations, our
findings support the growing body of evidence that delirium
following MT affects discharge status but does not affect 90-
day outcomes.

In conclusion, we observed a low rate of delirium following
MT following an acute AIS. Delirium primarily affected older
patients and was associated with less home discharge. Changes
in stroke scores during hospitalization and 90-day mortality
were not adversely affected by the presence of delirium. The
type of anesthesia during the MT procedure was not associated
with an increase in the number of patients that exhibited

delirium post-procedure.
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