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ABSTRACT

TAVR has now been accepted across the globe as a standard treatment in management of severe
AS. The procedure got simpler over past two decades with newer and advanced generation valves
and deployment techniques. Similarly, with evolved anesthesia techniques, peri-operative
optimization and adoption of minimalist approach has considerably reduced the complications,
shorten the stay and reduced all-cause morbidity and morbidity.

India has seen surge in patients undergoing TAVR after first procedure in 2011. However, various
factors economic, physician learning curve, demography seem to a play role in widespread
adoption of this form of treatment.
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ABBREVIATIONS

TAVR : Trans Catheter Aortic Valve Replacement
AS . Aortic Stenosis

CAG : Coronary Angiography

TTE . Transthoracic Echocardiography

CT : Computed Tomography

TR . Tricuspid Regurgitation

PA . Pulmonary Artery

TEE : Transoesophageal Echocardiography
LMCA : Left Main Coronary Artery

COPD : Chronic Obstructive Pulmonary Disease
MAC : Modified Anesthesia Care

GA . General Anesthesia

LAD : Left Anterior Descending

1. INTRODUCTION

TAVR has now been accepted across the globe
as a standard treatment in management of
severe AS. The procedure got simpler over past
two decades with newer and advanced
generation valves and deployment techniques.
Similarly, with evolved anesthesia techniques,
peri-operative optimization and adoption of
minimalist approach has considerably reduced
the complications, shorten the stay and reduced
all-cause morbidity and morbidity.

We report an interesting case of TAVR
wherein procedural and patient
complexities were overcome using FAST or
minimally invasive strategy with a positive
outcome. [1,2].

2. CASE REPORT

84-year female, weight 40 kg presented with
repeated syncopal attacks since 2-3 months. She
was diagnosed moderate aortic stenosis (AS)
and was on treatment for same since 8 years.
The symptoms which had started from mild
breathlessness on and off progressed to grade I
dyspnea, intermittent angina and recent episodes
of syncopal attacks. 2D echo showed a severe
AS valve area < 1.0 sq cm with a gradient of 60
mmHg. Mid TR was noted with mild
elevation of PA pressures. No vegetation,
calcification seen.

All necessary investigations TEE, CT aortogram
and CAG were done, for assessment and
feasibility of procedure. Bicuspid valve and short
LMCA were identified as potential procedural
complications. A routine PAC done, the high risk
indicators were flagged as: age, severe AS,

COPD. All other parameters were normal. Peri-
operative goals were set for this patient. It
included pre-operative stabilization of COPD.
Cardiac medications diuretic, rate limiter was
continued. EUROSCOREIlI was 6; intermediate
or moderate risk noted. Routine NBM orders,
antibiotic prophylaxis was advised. Patient was
given mild anxiolytic previous night.

A written informed signed consent obtained. As a
unique approach to standard protocol TAVR
through femoral access, right radial artery
cannulation for pigtail insertion was used for
invasive blood pressure monitoring. Left femoral
vein used for insertion for transvenous pacing
wires was also utilized for inotropic support
infusions. Thus, duplication of invasive lines was
avoided. Continuous hemodynamic monitoring
with invasive pressure recording was done.

Prior to serial dilatation for femoral approach
injection midazolam 0.5 mg intravenous along
with injection fentanyl 50 micrograms was given.
Further, aliquots of injection propofol 10 mg
intravenous was given at each step 1) balloon
dilatation 2) high ventricular pacing 3)
deployment. Inotropic support was adjusted to
maintain a mean MAP of 70.

Intraoperatively, it was noticed that the valve
could impinge the left coronary blood supply and
hence was decided to save the coronary by

stenting left main to LAD. During this
intervention, apart from single dose of 10mg
propofol intravenous, no other drug was

repeated. Inotropic support had to increase to
injection noradrenaline from 0.2-05 mics/kg/min.
Adequate urine output was ensured. The
deployment of valve was uneventful and gradient
immediately reduced to below.
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Fig. 2. LMCA stenting

Modified Richmond Agitation Sedation (RAAS)
scoring was used during intraoperative
procedure to monitor sedation. The propofol and
fentanyl aliquots were given to maintain a RASS
of 0 to -2. The total propofol used was 40 mg and
fentanyl required was 80 micrograms. The entire
procedure took two and half hours due to
surgical nuances bicuspid valve and short LMCA

which were overcome by expertise and it went
well. Check fluoroscopy revealed perfect
alignment of valve and TIMI 11l flow through stent.

Post operatively, patient was shifted on minimal
supports to coronary care unit awake with RAAS
of 1. TTE next day morning was done to confirm
valve placement and gradient, which was
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acceptable. Having tapered the supports over 24
hours, with a screen echo the next day patient
was shifted to room at 48 hours and discharged
at 72 hours. No cognitive dysfunction was
observed on discharge or a follow up through 90
days.

3. DISCUSSION

TAVR has revolutionized treatment standards in
elderly, symptomatic patients with severe
disease posing intermediate to high risk for open
surgery. Refinement in valve quality, advance
techniques of delivery and deployment systems
along with impeccable operator proficiency has
greatly reduced the complications post
procedure.

Anesthesiologist have also adopted minimally
invasive and fast tracking techniques to reduce
post —op morbidity. Lefévre G et all, in his study
compared standard approach versus minimally
invasive FAST approach for patients undergoing
TAVR. FAST strategy consisted of local
anesthesia with conscious sedation, USG guided
TF puncture for main vascular access, radial
approach for secondary arterial access, and left
ventricular guidewire rapid pacing. Results
showed lower rate of iatrogenic complications
and shorter stay.

In another study by Sawan MA et al [2], reviewed
the current minimalist TAVR care pathways. The
summary gave a strong recommendation for
procedural sedation, peri-operative optimization,
for shorter stay and reduced cost. However, the
study failed to categorize the patients’ eligibility
for fast-tracking or set certain protocols. This
requires additional data and study.

Frohlich GM et al [3], in a systematic meta-
analysis for local anesthesia versus general for
TAVR patients, analyzed data over eight years
and 1542 patients. It was concluded that there is
no significant difference in short-term outcomes
for MAC or GA. MAC was associated with lower
procedural times and shorter hospital stay.
However, none of the studies were randomized
control trials and needs further data validation for
same.

Multiple studies have used ketamine, propofol,
fentanyl, remifentanil, midazolam drugs in
combination for conscious sedation. There was
no significant change in 60-day outcomes with
these combinations. Although patient physiology,
co-morbidities, renal and liver function tests

along with hemodynamic stability play an
important role in choosing the combination,
propofol + dexmeditomedine infusion has been
recently the drug of choice for TAVR. Dosage
adjustment to prevent post —op delirium needs to
considered when using sedative hypnotics as all
patients are elderly. However, hemodynamic
stability, analgesia  with  minimal  side
effects on priority is preferred for MAC during
TAVR [4-7].

Our aim in using conscious sedation for our
patient with minimally invasive strategy thus
delivered us the desired outcome. There was
significant  intra-operative  surgical difficulty,
bicuspid valve which hinders deployment and
stability was addressed. Also, coronary
protection by stenting LMCA was required and
short LMCA posed quite a problem. Despite
these shortcomings, there were no vascular
complications post-operatively and patient was
mobilized and discharged within 72 hours. A
60day follow-up was uneventful.

Sato K et al [8], in their study tried to analyse the
anesthesia protocol in depth. The study did
reinforce the fact that MAC preferred over GA for
lower complication rate, shorter stay and early
recovery. However, the limitations found by this
study were 1) patient selection criteria for MAC
and GA were not clear 2) no data regarding
conversion from MAC to GA 3) no consensus
over sedation strategies 4) required more of
RCTs and data for same.

3.1 Indian Scenario

India got its first TAVR in 2011 and since then it
has been a slow progress with respect to
adaptability and promotion of this procedure at
multiple levels. Though India boasts of maximum
peripheral Cath-labs, including stand-alone; up
until 2020 only 30 centres were actively doing
TAVR. The number has significantly increased
since. A recent study estimated the case load for
TAVR in India to be 0.25-0.3 million, based on
incidence of AS and extrapolation of western
data.

In the same study authors Gupta P et al [9],
identify racial differentiation mainly peripheral
vascular diameters, low BSA, higher incidence of
rheumatic valvular heart disease, higher
incidence of BAV as factors affecting acceptance
of TAVR. This was further endorsed by Lee C et
al [10-13] in their study on Asian population and
TAVR.
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The most important factor causing hindrance in
wide spread acceptance is cost factor. It is
estimated that cost is around $35,000 in India for
TAVR which is almost half of that in western
world. However, when not even 5% of private
TPA in India can afford this cost, coverage in
government schemes is way beyond for now [14-
16].

Another significant factor remains the steep
curve of learning amongst interventional
cardiologist and anesthesiologist also. Various
European establishments now offer fellowships
for the same SCAI etc [17,18].

The ray of hope here however is approval of two
indigenous companies by regulatory for valve
manufacturing and usage which may significantly
lower the cost of the valve and thereby entire
procedure.

4. CONCLUSION

TAVR is accepted as standard treatment in
management of severe aortic stenosis benefiting
cases otherwise unfit for open surgical
intervention. With advances in techniques and
newer valve generations, the outcomes show
significant improvement. Anesthesia optimization
will further enhance the outcome as it directly
affects the peri-operative recovery. Considering
the Indian scenario, there is a tremendous scope
for widespread adaptation of TAVR with two
changes; number of expert interventional
cardiologists doing procedures should increase
and the apparatus should become cost effective.
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