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Intraoperative MAP, Vasopressors, and Opioids in TF-TAVR patients undergoing 
Conscious Sedation vs General Anesthesia

Introduction

Aims and Objectives

To determine if intraoperative… 
• mean arterial pressure (MAP) variability
• total vasopressor administration
• total opioid administration 
are different in General Anesthesia (GA) vs 
Fascia Iliaca Block + Minimal Conscious 
Sedation (FIB-MCS) for Transfemoral 
Transaortic Valve Replacement (TF-TAVR).

Study Design and Data Collection
• Single Center Retrospective Review of 285 patients with 

symptomatic severe aortic stenosis receiving TF-TAVR 
(2013-2017)
• 216 Conscious Sedation , 69 General Anesthesia
• Propensity Matched Cohort = 96 CS, 48 GA

Outcomes
• Primary Outcomes:

• Intraoperative MAP, 
MAPV, TWA-MAP in 
FIB-MCS vs GA

• Secondary Outcomes: 
• Intraoperative Opioids 

and Vasopressors

Fascia Iliaca Block Technique6

Methods Results (continued)
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Discussion

• Aortic Stenosis is progressive narrowing of aortic valve
due calcification and affects 1 in 8 persons over 75 years
old.

• It can lead to syncope, heart failure, and death.
• 20% five-year survival rate without valve replacement

• Treatment with transfemoral transcatheter aortic valve
replacement (TF-TAVR) has emerged as promising
minimally invasive option for high-risk patients in the last
10 years.1

• General Anesthesia (GA) and intravenous conscious
sedation (CS) are anesthetics for TF-TAVR.2-4

• Recent studies show benefits of a Fascia Iliaca Block
with Minimal CS (FIB-MCS) compared to GA.
• shorter operating room time, shorter hospital length of

stay, lower risk of 30-days re-hospitalization5, 6

• Rationale for beneficial effects of patients undergoing
TF-TAFR with FIB-MCS has not been examined.

• Correlations between mean arterial pressure (MAP) and
organ damage with downstream cardiovascular events has
been well established.7,8

• Non-cardiac and cardiac surgery have shown associations
of blood pressure and its variability with increased 30-day
mortality.9-11

• Opioid administration, especially long-acting opioids like
fentanyl, may result in higher post-operative delirium in
older adults.12

• Vasopressor use can cause ischemia, challenges with
titration, and tachyphylaxis.13
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Blood Pressure Variability and 30-day Mortality

variability. !e relationship between blood pressure vari-
ability per se (distinct from mean blood pressure) and 
mortality remains unclear in noncardiac surgical patients. 
In fact, some intraoperative variability may indicate 
healthy autonomic control. A constant blood pressure, 
either very high or very low, might indicate issues with 
perfusion of the patient, important "uid imbalances, or 
other problems.

We therefore tested the hypothesis that patient vari-
ability in mean arterial pressure (MAP), independent of 
time-weighted average MAP (TWA-MAP) and other con-
founding variables, is associated with 30-day postoperative 
mortality in patients having noncardiac surgery.

Materials and Methods
With institutional review board approval (Cleveland Clinic 
Institutional Review Board, Cleveland, Ohio), we extracted 
data on 140,312 adult patients with noncardiac surgery and 
American Society of Anesthesiologists physical status (ASA-
PS) less than 5 between January 2005 and December 2012 
from the Cleveland Clinic Perioperative Health Documenta-
tion System, which is an electronic medical record–based reg-
istry that pulls and merges data from various Cleveland Clinic 
electronic databases including EPIC (Epic Systems Corpora-
tion, USA), the anesthesia automated record keeping system 
(Talis Clinical, Inc., USA), billing data, laboratory data, phar-
macy data, and others. Data are regularly scrutinized using 
range checks, cross-variable and table checks, and other data 
quality programs to assure good quality data for research.

Vital status was updated as of December 31, 2012. Only 
the longest lasting surgery was considered for patients who 
had more than one operation. Patients were excluded if 
their surgery duration (induction to emergence) was less 
than 60 min or missing baseline variables. We also excluded 
patients with inadequate information on blood pressure 
readings (periods of artifacts/unavailable data of >10 min 
or <6 measurements per hour). !us, a total of 104,401 
patients were included in the study.

Artifact Algorithm for Blood Pressure Measurements
Mean arterial pressure data from our monitors are stored in 
our automated record keeping system, in which MAP was 
recorded at 1-min intervals for patients with an arterial cath-
eter and every 1 to 5 min for those with noninvasive blood 
pressure monitoring. Because electronic anesthesia records 
are known to contain considerable artifact, we removed arti-
facts using the following rules, in order: (1) blood pressure 
readings documented as artifacts; (2) out of range: values—if 
(a) SBP 300 mmHg or greater or SBP 20 mmHg or less, 
(b) SBP ≤ diastolic blood pressure (DBP) + 5 mmHg, or 
(c) DBP 5 mmHg or less or DBP 225 mmHg or more; and 
(3) abrupt change, de#ned as SBP change 80 mmHg or 
greater from last reading within 1 min in either direction, 
or abrupt SBP change 40 mmHg or greater within 1 min in 
both directions.

Blood Pressure Variability
!ere is no de#nitive standard for evaluating blood pressure 
variability although within-patient SD is most commonly 
used.5,14 Hansen et al.8 proposed an index of short-term 
reading-to-reading blood pressure variation called average 
real variability (ARV), calculated by the following formula 
(sum of the product of time between measurements and 
absolute change divided by total time):
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where N is the number of blood pressure (BP) readings and t is 
the time interval between each set of readings, BPk and BPk+1.

Hansen et al. showed that the ARV more reliably estimates 
variability for time-series data than the SD. But a limitation 
is that Hansen’s approach is only valid for equally distant 
blood pressure readings. For pressures at unequal intervals, 
this index overestimates the variability of steep changes. For 
example, consider #ve consecutive MAP readings of 50, 60, 
70, 60, and 50 at 1-min intervals so that:
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Now consider the same patient, but with data recorded at 
1, 3, 4, and 5 min, so
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or 50% more variability compared with the same patient 
with blood pressure recorded each minute.

To avoid incorrect estimates resulting from unequal mea-
surement periods, we propose (and use) a better ARV index, 
generalized ARV, which does not require equally distant 
data. We calculate it simply as the sum of the absolute value 
of all changes across measurements divided by total time:

Generalized ARV BP BP mmHg min /= −+=

−∑1
11

1

T k kk

N  
 (2)

where T is the total time from #rst to last BP reading (equiva-
lent to t∑  in equation 1). In our example, generalized ARV is 
the same for both sets of the above data, demonstrating that the 
new measure is robust to varying distances between readings:
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ARV = average real variability
N = number of BP readings 
t = constant 1-minute time interval 
between each set of readings

Blood Pressure 
Variability

Variable Value
Age (years) 81.72 ± 8.49
BMI 28.67 ± 6.79
Male/Female 53.7%/46.3%
Hypertension 88.4%
Diabetes Mellitus 39.0%
Immunodeficiency 8.4%
Chronic Lung Disease 21.9%
Prior Atrial Fibrillation 40.1%
Prior Aortic Insufficiency  32.0%

Results

Matched Cohort Baseline Demographics (n = 144)

Drug FIB-MCS
(n=96)

GA
(n=48)

p-value

Fentanyl (mcg) 78.5±51.9 112.5±68.5 0.008*
Ephedrine (mg) 16.4±12.8 20.6 (13.5) 0.3
Epinephrine (mcg) 709±800 976 (1,448) 0.8
Hydralazine (mg) 10.0±6.3 10.3 (5.2) 0.9
Labetalol (mg) 11.7±11.6 11.3 (6.9) 0.9
Norepinephrine (mcg) 286±446 381±321 0.7
Phenylephrine (mcg) 211±266 228±167 0.3

Matched Cohort Intraoperative Opioid and 
Vasopressor Administration

Variable FIB-MCS
(n = 96)

GA
(n = 48)

p-value

MAP Average Real 
Variability 
(mmHg/min)

10.0±3.2 10.5±2.6 0.4

MAP Time 
Weighted Average 
(mmHg)

89.4±11.8 85.0±7.0 0.006*

Matched Cohort Intraoperative Blood Pressure  
Variability

Conscious Sedation General Anesthesia

Similar MAPV Similar MAPV

HIGHER TWA-MAP 
89.4 mmHg

LOWER TWA-MAP 
85 mmHg

LOWER Fentanyl (mcg)
78.5 mcg

Similar Vasopressor 
Administration

HIGHER Fentanyl
112.5 mcg

Similar Vasopressor 
Administration

Results Summary
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• Benefits of ↓ Intraoperative Opioid 
administration
• Post-operative delirium, 

respiratory depression, nausea, 
vomiting12

• Benefits of ↑ Intraoperative TWA-
MAP
• Lower 30-day mortality 

associated with ↑ Intraoperative 
TWA-MAP up to 90 mmhg11

• Next Steps: 
• Multivariate analysis –

intraoperative differences 
predictive of previous FIB-CMS
benefits?

• further exploration into other 
age demographics

• larger sample size


