
VOL. 19, NO. 5 SEPTEMBER/OCTOBER 2025 SUPPLEMENT TO CARDIAC INTERVENTIONS TODAY 7 

TAVR Optimization—The Complete Procedural Path
Sponsored by Edwards Lifesciences

T ranscatheter aortic valve replacement (TAVR) 
has dramatically changed patient access to aortic 
valve replacement and continues to change the 
way we think about aortic valve disease. In the 

years since its inception, TAVR has undergone significant 
changes both in procedural workflow and device itera-
tions. In order to expand structural program bandwidth 
to handle increasing TAVR indications and emerging 
structural heart procedures, focus now needs to turn to 
optimizing programmatic efficiency in an effort to man-
age costs, maximize patient throughput, and optimize 
patient outcomes. There are several strategies that can 
improve efficiency, including minimalist procedural tech-
niques, transition to catheterization lab or hybrid room, 
utilization of swing rooms, and various sedation strategies.

As the volume of structural heart procedures requiring 
sedation continue to increase, it can outpace the avail-
ability of dedicated anesthesia resources at some institu-
tions. This has led to the adoption of nurse-administered 
sedation pathways similar to what is used for coronary 
procedures. While often referred to as “nurse-led seda-
tion,” we believe this is a bit of a misnomer as it implies 
the nurse is operating independently, which is not the 
case. We believe this sedation strategy would be more 
appropriately named nurse-administered/physician-
supervised (NAPS) sedation, suggesting that the super-
vising physician (TAVR operator) and nurse work as a 
team. In this article, we discuss how to develop a safe and 
efficient NAPS sedation pathway.

PROCEDURAL EFFICIENCY STRATEGIES
In 2016, Lauck et al originally described a focused 

program to decrease sedation and minimize resource 

use in TAVR.1 In this original publication, they endeav-
ored to minimize procedural sedation using local or 
minimal conscious sedation, avoid central line place-
ment and urinary catheter placement, remove tempo-
rary pacemaker at completion of the case when feasible, 
and provide early mobilization. In this study, they dem-
onstrated a decrease in length of stay (2 days vs 3 days) 
with no difference in mortality, readmission, or major 
complication. 

This concept of optimizing procedural resource 
utilization and simplifying the procedural process was 
further tested in two studies published in 2019. In the 
3M study by Wood et al, investigators used a minimal-
ist approach to the TAVR procedure: local anesthesia or 
minimal conscious sedation, minimal invasive lines and 
urinary catheters, no perfusionist in the room, and use 
of transthoracic echocardiography (TTE) rather than 
transesophageal echocardiography for postprocedure 
evaluation in high-, intermediate-, and low-procedural-
volume medical centers.2 They were able to achieve an 
80.1% next-day discharge rate without any change in 
procedural or postprocedural outcomes, including a 
2.9% 30-day composite of all-cause mortality or stroke 
rate, a 2.4% vascular complication rate, and a 5.7% 
pacemaker rate. Furthermore, they had only a 1.5% rate 
of conversion to general anesthesia and saw no differ-
ence in outcomes between high-, intermediate-, and 
low-volume TAVR centers, suggesting the generalizabil-
ity of this concept.2 

The minimalist approach for TAVR was further sup-
ported in a publication in 2019 by Burns et al.3 In this 
study, they described transitioning from a model of 
general anesthesia with full surgical staffing to a more 
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minimalist approach involving conscious sedation, 
omission of urinary catheters and central/invasive 
lines not required for the procedure, TTE for postim-
plantation evaluation, and a staffing model that no 
longer included perfusion or surgical support staff. 
The minimalist model demonstrated a shorter length 
of stay (2 vs 3 days; P < .001); lower requirements 
for postanesthesia care unit or intensive care unit; a 
greater rate of discharge directly to home (97% vs 85%; 
P < .001); no difference in mortality, cerebrovascular 
events, vascular complications, or bleeding; and no 
conversions to general anesthesia. Furthermore, variable 
costs per patient were decreased by 17.9% in this mini-
malist arm.3

Additional focus on improving procedural and peri-
procedural efficiency was described by Pop et al, involv-
ing many of these outlined approaches while taking 
additional steps in optimizing room turnover and pro-
cedure day efficiency. This reportedly led to improve-
ment in procedural times (goal < 45 min), as well as 
dramatically improving room turnover times to an 

average of approximately 15 minutes (national average, 
approximately 59 min).4 These parameters are in line 
with our experience when employing similar programs 
to improve procedure day efficiency using standard 
ultrasound-guided access, techniques minimizing inva-
sive lines, catheterization lab prep and staffing model 
with NAPS sedation, and routine removal of all lines at 
the end of the procedure unless high-degree atrioven-
tricular block is noted (Table 1).

NAPS SEDATION PATHWAY
Nurse-administered/physician-supervised (NAPS) 

sedation differs from traditional anesthesia in that an 
interventionalist or cardiovascular surgeon perform-
ing TAVR monitors the hemodynamics and sedation 
needs of the patient, and the catheterization lab nurse 
administers the sedation, similar to the standard prac-
tice of other invasive cardiac procedures. While TAVR 
is a less invasive option than surgery, it still requires a 
high level of expertise to ensure the safety and comfort 
of patients undergoing the procedure. NAPS sedation 

TABLE 1.  KEYS TO PROCEDURAL EFFICIENCIES

Procedure Staffing Supplies

•	 NAPS sedation
•	 Cath lab skin prep and 

draping
•	 Stop unnecessary radial 

artery and central lines
•	 No Foley

•	 Reduce staffing; people cost money
•	 Anesthesia resources are in demand; 

use them where most needed
•	 Perfusionists are needed elsewhere
•	 Swing-room strategy is more expensive; it 

requires twice the resources and sometimes 
is not an option

•	 There is a cost for opening surgical supplies that are 
not needed

•	 Consolidation of TAVR supplies (TAVR cart)
•	 Price compare procedural supplies
•	 Standardization of procedure regardless of provider
•	 Medications are expensive, some more than others

Abbreviations: NAPS, nurse-administered/physician-supervised; TAVR, transcatheter aortic valve replacement. 

TABLE 2.  BENEFITS OF MINIMIZING ANESTHESIA DURING PERCUTANEOUS PROCEDURES

Benefits for Patients and Families Benefits for Hospital

•	 Faster recovery and ambulation
•	 Patient starts and returns to same unit room (telemetry/

telemetry equivocal)
•	 Reduces risk of delirium/confusion
•	 Families can interact with the patient sooner
•	 More reliable and accurate periprocedural neurologic assess-

ment, leading to less concern/formal neurologic assessments
•	 More vitally stable to reinitiate medications taken prior to 

administration and adjust appropriately prior to next-day 
discharge

•	 Light sedation can be administered by cath lab nurse, allowing 
limited anesthesia resources to be reserved for procedures 
requiring general anesthesia due to patient instability, pain, 
recovery, etc.

•	 Eliminates the need for PACU or ICU for recovery
•	 Reduces patient hemodynamic instability associated with gen-

eral or deep anesthetics leading to vasodilation and decreased 
preload

•	 Less need for pressors and/or intravenous volume 
administration interprocedurally

Abbreviations: ICU, intensive care unit; PACU, postanesthesia care unit. 
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in TAVR is guided by protocols that ensure patient 
safety while allowing nurses to administer sedative 
medications, monitor the patient’s response, and adjust 
doses as necessary. This approach is performed under 
the direct supervision of a physician and is supported 
by a multidisciplinary team, ensuring safety and com-
pliance with institutional and regulatory guidelines. 
Demonstrated benefits of NAPS sedation to patients 
and the hospital system are shown in Table 2.

When deciding how to transition to a NAPS sedation 
pathway as standard practice for percutaneous TAVR, 
there are a few important steps to consider. First, it is 
important to bring together all stakeholders in every 
department to ensure clear communication through-
out the entire process. Prior to setting a start date 
to transition to NAPS sedation, the procedural team 
should evaluate current best practices to ensure a fully 
optimized minimalist approach for efficient and safe 
procedures to improve patient comfort and decrease 
time on the table. All access should routinely be per-
formed under ultrasound guidance with visualization 
of generous lidocaine administration all the way to the 
anterior wall of the vessel (approximately 10-20 mL in 
femoral access sites), with adequate time given for full 
local anesthetic effect. Care is taken to select sedation 
that is appropriate for the patient, allowing for minimal 

sedation in those who tolerate it and greater sedation 
in those who require it, while maintaining appropriate 
patient alertness. Further costs and time savings are 
achieved by no longer opening unnecessary surgical 
trays and considering patient prepping and draping 
consistent with that of a coronary angiogram. 

An initial “structural team” of experienced staff 
creates a team that can be expanded and used for 
training to later include additional members after 
the process has been perfected. Finally, it is critical 
to involve your anesthesia team to create a stepwise 
plan for the transition to full NAPS sedation. This may 
include the presence of anesthesia during NAPS seda-
tion for a predesignated number of cases or for higher-
risk cases, until all parties are comfortable with the 
processes and consistent safety is demonstrated. Prior 
to anesthesia no longer being present during the cases, 
an emergency plan must be developed and agreed 
upon in the event the anesthesia team is needed for 
emergent services. 

NURSING EDUCATION/TRAINING FOR NAPS 
SEDATION MODEL

The NAPS sedation model requires thorough training 
to ensure that nurses are equipped with the necessary 
knowledge and skills to manage the sedation process 

Figure 1.  A typical TAVR day.
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effectively. This training focuses on patient assessment, 
pharmacology of sedation drugs, monitoring sedation 
depth, recognizing and managing potential complica-
tions, and responding to any emergencies that may 
arise during the procedure. Nurses are also trained 
in the principles of patient-centered care, emphasiz-
ing communication and ensuring that patients are 
informed and comfortable throughout the proce-
dure. Conveying a consistent message from the entire 
team about the planned level of sedation throughout 
is critical.

Sedation management in TAVR procedures is a deli-
cate balance that requires constant monitoring and 
swift decision-making. NAPS sedation training typically 
covers multiple aspects of this balance.

1.	Patient Assessment:  Nurses are trained to assess 
each patient’s medical history, sedation history and 
dosages received, comorbidities, and individual risk 
factors that may influence sedation protocols. This 
is critical for determining the appropriate seda-
tion level and ensuring that the patient is stable 
throughout the procedure. 

2.	Sedation Pharmacology:  Nurses are educated on 
the various sedatives and analgesics used in TAVR 
procedures, including their mechanisms of action, 
dosing, and potential side effects. Typical dos-
age ranges include midazolam (1-4 mg), fentanyl 
(25-100 µg), ondansetron (4 mg), and phenyleph-
rine (50-100 µg) as needed for hemodynamic sup-
port.

3.	Monitoring and Safety:  Continuous monitoring of 
the patient’s vital signs, including heart rate, blood 
pressure, oxygen saturation, capnography, and level 
of consciousness, is a critical part of the sedation 
protocol and monitored by both the physician and 
registered nurse.

4.	Crisis Management:  In the event of an emergency, 
such as an adverse reaction to a sedative, nurses are 
trained in rapid response techniques, including the 
use of reversal agents (eg, Romazicon, naloxone) or 
other appropriate airway interventions to stabilize 
the patient. This training ensures that nurses are 
prepared to handle any unexpected developments 
during the procedure.

It is important to have consistent messaging to 
manage the expectations of patients, family, and staff 
members for NAPS sedation and minimalist procedural 
techniques. Start the conversation regarding conscious 
sedation early on in consultation so that when final 

recommendations are made after heart team discus-
sions the patient is fully aware of their sedation type. 
One technique to understand how each patient will 
individually tolerate minimal sedation is to assess their 
tolerance and calmness during a pre-TAVR coronary 
angiogram using only local lidocaine. We often tell 
patients, “We will use as much or as little sedation as 
necessary to make sure you are comfortable and stable 
during the procedure.” Individual nursing staff seeing 
the patients prior to the procedure all reiterate these 
optimal sedation expectations. These steps will ensure 
consistency among every member of the team and 
instill confidence in the patient and family. 

CASE-DAY EFFICIENCY
Using these strategies appropriately can result in 

significant improvement in the efficiency of TAVR case 
days. By following this stepwise approach, we were 
able to improve the throughput of our program, man-
age costs, and optimize patient outcomes without the 
need for additional staff, catheterization labs (swing 
labs), or procedural days. In addition to these strate-
gies to improve workflow efficiency, we have found it 
important to ensure that efficient nurse handoffs and 
seamless patient transfers occur while the procedural 
staff are tearing down and setting up the room in a 
coordinated efficient way. This leads to optimizing 
turnover times and case-day efficiency. An example 
of our typical TAVR day is shown in Figure 1 and has 
been consistently replicated for > 3 years. This has also 
allowed better utilization of our crucial anesthesia team 
for other structural procedures that require deeper 
sedation. 

CONCLUSION
Combining these validated minimalist strategies in 

addition to more efficient sedation pathways can con-
sistently lead to more efficient TAVR case days. This 
will allow further program growth and bandwidth of a 
structural heart program, without requiring additional 
staff and costly resources.  n
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