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How Do Anesthesiologists Add Value to the Transcatheter Aortic Valve Replacement
Program?
Jiapeng Huang

Transcatheter aortic valve re-
placement (TAVR) has be-

come the standard of care for pro-
hibitive or high-risk patients with
severe aortic stenosis (1). Due to
excellent outcome results from
TAVR, this technology has en-
tered the intermediate risk pa-
tient population in the USA with
Food and Drug Administration
approval. The system has im-
proved dramatically with much
smaller sized sheath and better
valve design over the years (2, 3).

When TAVR first became
available, highly trained cardiac
anesthesiologists are absolutely
required to take care of these ex-
tremely sick patients. The deliv-
ery system was huge and vascu-
lar access has to be performed
through iliac arterial conduit due
to universal peripheral vascular
diseases in this population. Car-
diac surgeons and cardiologists
spent about 30 minutes with the
gigantic delivery system / valve in
the already stenotic aortic valve
causing severe hypotension. All
patients needed intraoperative
transesophageal echocardiogra-
phy to accurately size the TAVR
valve. General anesthesia was a
must and anesthesiologists were
key to ensure patients surviving
this traumatic procedure. It was
never even considered to do
TAVR without anesthesiologists.

Then things changed. The
TAVR delivery system becomes

much smaller and access is now
almost all percutaneous; the
valve is better designed with pret-
ty much no moderate or severe
perivalvular leak; computed to-
mography (CT) scan can provide
adequate sizing / coronary artery
height information and opera-
tors have accumulated more and
more experiences. Monitored an-
esthesia care soon becomes the
standard and patients usually go
home the next day. Minimal se-
dation is given in the operating
room and vasopressors/inotropes
are rarely required anymore.
Many TAVRs are performed
without anesthesiologists in Eu-
rope now. Then the question
comes to mind, how do anesthe-
siologists add value to the TAVR
program?

Our ability to improve pa-
tients’ safety and quality is the on-
ly way to justify the need of anes-
thesiologists in the TAVR room.
TAVR is an expensive and high-
risk endeavor to patients and hos-
pitals. Anesthesiologists should
take a leading role in safety and
cost-effectiveness. Otherwise, re-
moving the seemingly expensive
anesthesia services sounds attrac-
tive to some hospital administra-
tors. Anesthesiologists must at-
tend the multi-disciplinary TAVR
meetings to provide inputs and
guidance for the whole TAVR
program. Here are things that we
can help the team with.

First, anesthesiologists must
participate in selection and evalu-
ation of TAVR patients to opti-
mize them before surgery. Multi-
ple studies have shown that sci-
entific and evidence-based anes-
thesia preoperative examinations
can improve outcomes and re-
duce costs. For example, which
medication should be withheld?
What is the best way to manage
perioperative coagulation drugs
in a new era of percutaneous
TAVR? Which laboratory tests
should be ordered?

Second, we need to decide
which anesthesia monitors are
absolutely needed and which
ones we can skip. Cerebral oxim-
etry is a very nice monitor and
can provide useful information
on brain perfusion. However, we
rarely make a decision to change
our management plans based on
cerebral oximetry alone. How
about the central line and pulmo-
nary artery catheters? We know
all TAVR patients have pulmo-
nary hypertension and we are al-
ready doing everything we can
to avoid volume overload, hy-
poxia, and hypercarbia. Pulmo-
nary artery pressures will not
change our management plan ei-
ther. Let us do TAVR with arteri-
al line only with two 16G periph-
eral intravenous (IV) catheters.

Third, one of the most feared
TAVR complications is complete
heart block from the valve com-
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Figure. Awake Transcatheter Aortic Valve Replacement.

pressing on the conduction sys-
tem. Anesthesiologists need to
learn, not relying on cardiolo-
gists, to place a temporary pace-
maker through the neck in pa-
tients with preexisting ECG evi-
dence of heart block. Temporary
pacemaker placement traditional-
ly is not a skill of anesthesiolo-
gists. However, this is something
we have to acquire to contribute
to the safety and efficacy of the
TAVR program.

Fourth, reduction of length of
stay for TAVR patients is critical
for cost containment. We have to
provide a comfortable patient,
limited motion artifacts, and sta-
ble hemodynamics to the team
with a well-designed anesthetic
plan. Stable hemodynamics in
the operating room makes by-
passing ICU reasonable and safe,
thus reducing ICU costs and
overall hospital stay. We go out
of our comfort zone and use
monitored anesthesia care with
minimal sedation so that patient
is ready to go to step down unit,
not ICU, after the procedure (see
the Figure).

Fifth, transesophageal echo-
cardiography (TEE) seems so nat-
ural to cardiac anesthesiologists
and gives beautiful pictures.
With minimal sedation, placing a
TEE probe causes coughing,
moving and tachycardia. None
of them is good for TAVR. We
again need to go out of our com-
fort zone to learn transthoracic
echocardiography and how to
obtain this critical information
within 5-10 minutes in supine
position.

Sixth, cardiac arrest is a real
thing during TAVRs in these ex-
tremely sick patients. Emergent
sternotomy and attempted surgi-
cal aortic valve replacement lead

to poor outcomes since these pa-
tients are deemed high risks al-
ready. Anesthesiologists need to
lead the team in a calm manner
during cardiac arrest to intubate
the patient, provide high-quality
chest compressions, administer
epinephrine / vasopressin, moni-
tor hemodynamics, and handle
pacemaker interventions to save
patient’ s life. This is the biggest
reason an anesthesiologist
should be required for TAVR
procedures.

Seventh, postoperative compli-
cations can happen easily for
these sick patients. Judicious use
of IV fluid can avoid acute heart

failure after TAVR. TAVR in-
duced heart blocks can be man-
aged by anesthesiologist-placed
neck pacemaker that patients can
ambulate with before permanent
pacer placement. TAVR valve
functions can be verified with
transthoracic echocardiography
by anesthesiologists when un-
known hemodynamic deteriora-
tion occurs on the floor. Any ma-
jor complications, such as peri-
cardial effusion from ruptured
ventricles and aortic valve annu-
lus during TAVR, can be prompt-
ly detected by a transthoracic
echocardiography before pa-
tients leave the operating room.
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Technology is always evolving
and procedures will become sim-
pleandeasy.Thefirst thing thehos-
pital wants to do is to cut deemed
unnecessary services to make a
profit. Anesthesiologists must pro-
vide additional values (very often
itmeanswehave to learnnew skills
and approaches) to improve out-
comesandcutcosts.
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