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ABSTRACT

Background: Surgical aortic valve replacement is still considered the preferred treatment option for patients
with severe aortic valve stenosis, and it is known to improve the survival of the patients.
However, about 30-50% of patients are not operated on due to several reasons including old age,
high risk and other comorbidities. Transcatheter Aortic Valve Implantation (TAVI) is emerging as an alternative treatment
option for elderly patients with high surgical risk.

Methods: In our study, four patients have undergone TAVI from February 2022 till May 2023 using Medtronic Transcath-
eter Aortic Valve, Core valve Evolut R (Medtronic Inc., Minneapolis, MN, USA) bioprosthesis.

Results: All the patients were discharged early. Follow-up Echocardiography showed decreased transaortic gradient with
improved quality of life.

Conclusion: We conclude, implementation and use of this emerging technology in small Island Nations like Maldives
would help to treat many patients, mostly elderly and high-risk as well as patients with intermediate risk requiring aortic

valve surgery with less morbidity and comparable mortality in comparison to SAVR.
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INTRODUCTION

The incidence of degenerative valvular heart disease
is increasing due to an increase in overall life
expectancy all over the world. Aortic stenosis, in
particular, is being detected more often leading to
increased cardiovascular morbidity and mortality.!
Surgical aortic valve replacement is still considered
the preferred treatment option for patients with severe
aortic valve stenosis and it is known to improve
the survival of the patients.> Several studies have
reported surgery could achieve an acceptable 30
days mortality (2.8%). However, about 30-50% of
patients are not operated on due to several reasons
including old age, high risk and other comorbidities.?
Transcatheter Aortic Valve Implantation (TAVI)
is emerging as an alternative treatment option for
elderly patients with high surgical risk. The first
successful TAVI was performed by Alain Cribier and
his team in France in 2002.* Currently, about 100000

TAVI cases per year are performed worldwide and
evidence suggests its indication and use will expand
in the near future. Cardiac surgery services started
on 8" August 2018 in Maldives at the ADK hospital
Pvt. Ltd.. It is at the toddler stage in the Maldives.
Since then, 255 open-heart surgeries have been
performed. Out of it, 53 Aortic valve surgeries are
being performed. Many aortic stenosis patients
referred to us for surgical treatment are elderly, with
several comorbidities putting them in the high-risk
group. So, we decided to start the TAVI program as
an alternative armamentarium for the patient who
otherwise couldn’t undergo aortic valve replacement.

METHOD

Four patients have undergone TAVI since February
2022 till May 2023 who have presented to our de-
partment of Cardiothoracic and Vascular Surgery for
surgical management with a diagnosis of degenerative
valvular heart disease, severe aortic regurgitation and
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stenosis. Patients’ demographic data and preoperative
echocardiography findings are presented in (Table 1)
Preoperatively, CT aortography was obtained using

Aorta

ANNLAUS

Figure 1. Mean Aortic annulus diameter, mean
aortic annulus perimeter, annulus area, sinus of
Valsalva mean diameter calculation.

the TAVI protocol. Mean Aortic annulus diameter,
mean aortic annulus perimeter, annulus area, sinus
of Valsalva mean diameter (Figure 1), sinus of Valsal-
va height, the height of right and left coronary ostias
(Figure 2), average right and left common iliac, exter-
nal iliac and femoral artery diameter were calculated

(Figure 3).
SINUS HEIGHT

LCC RCC NCC

Figure 2. Sinus of Valsalva height, the height of
right and left coronary ostias measurement.

On the basis of CT aortography analysis, the size of
the aortic valve was decided. TAVI procedure was per-
formed in the Hybrid operating room with the stand-
by cardiopulmonary bypass machine in the operative

Femoral Access - Right Femoral Access - Left

Figure 3. Right and left common iliac, external
iliac and femoral artery diameter measurement.
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Figure 5. Heart Team after successful TAVI for
the first time in the Maldives.
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room. All patients underwent the procedure under
general anaesthesia. Transesophageal Echocardiog-
raphy (TEE) is used during the surgery to monitor
intraoperative and postoperative heart function. In
the first case, both the right and left Femoral arteries
were cannulated transcutaneously. In the three con-
secutive cases, the right Femoral artery was exposed
surgically. Left Radial artery cannulated for continu-
ous arterial pressure monitoring. A SF balloon-tipped
temporary pacemaker wire was introduced to the
right ventricle through the right Internal Jugular vein
using a 6F sheath. Systemic heparinization has been
done. Standard procedural protocol followed as per
the manufacturer’s guideline. In particular, The right
Femoral artery was dilated and an 18F SentrantTM
(Medtronic Inc., Minneapolis, MN, USA) introduc-
er sheath with hydrophilic coating was inserted. Left
Femoral artery cannulated using 7F sheath. A S5F pig-
tail catheter is advanced up to the NCC through the
left Femoral artery via a 7F sheath. The aortic valve
crossed with an AL-1 6F catheter through the right
Femoral artery to the left ventricle (LV) using Teflon
straight-tip guidewire. After the successful crossing
of the valve, exchange length J tip Teflon wire was in-
serted and exchanged with a 6F pigtail catheter. Peak-
to-peak pressure gradient was recorded. A pre-shaped
stiff Confida wire (ConfidaTM Brecker, Medtronic,
Inc., Minneapolis, MN, USA) was placed into the LV
cavity after confirming that it is free from the mitral
valve apparatus. In all the cases Medtronic Transcath-
eter Aortic Valve, Core valve Evolut R (Medtronic
Inc., Minneapolis, MN, USA) bioprosthesis of 29 mm
(20% oversizing) is prepared in the introducer and
delivery system EnVeo Pro Delivery catheter system.
The valve passed to the aortic position, positioned at
about 5 mm below NCC. Ascending aortogram was
taken with the injector and after satisfactory implant
depth, the valve was deployed under rapid Ventric-
ular pacing up to 180 bpm at the aortic position ap-
proximately 5 mm below NCC. Aortic Valve correct
positioning confirmed (Image 4). Post-implant aorto-
gram revealed an excellent valve implant depth of 5
mm, coaxial, well expanded with no gradient, trace
paravalvular regurgitation and no conduction abnor-
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mality. Intraoperative TEE confirmed the findings. In
one case, post-device deployment, moderated para-
valvular regurgitation was detected, so post-dilation
of the valve was done with a Tyshak II 22 x 50 mm
balloon. Immediate TEE showed minimal paravalvu-
lar leak. The pigtail catheter and LV catheter were
removed. Femoral sheaths removed. The right Fem-
oral artery closed with two suture-mediated closure
devices (Perclose ProGlide®, Abbott Laboratories,
Abbott Park, IL), which were deployed at 2 and 10
o’clock positions in the first case and by direct sur-
gical closure using purse string in three consecutive
cases. Protamine given. Hemostasis controlled.

RESULTS

All the patients were extubated on the table and shift-
ed to the CCU with stable hemodynamics. There
were no vascular complications, cardiac events or
infections in the postoperative period. Two patients
were discharged on the 3™ postoperative day, one pa-
tient was discharged on the 5™ postoperative day due
to diabetes management. At the one-month follow-up
all patients were improved, asymptomatic, and with a
mean gradient of 10.76 + 3.26 mmHg.

Table 1. Demography of the patients
Characteristics Values

Age 82.254+2.16 years
Male:Female 3:01
Diabetes 4

HTN 4
Dislipidemia 4

Chronic Renal Failure 1

Mean Aortic Gradient 48.25+4.81 mmHg

DISCUSSION

Timely surgery for severe aortic stenosis improves
the quality of life and decreases mortality’. Surgical
aortic valve replacement is performed for decades
with minimal risk of mortality and morbidity in
patients with mild to moderate risk factors. To be
precise, AVR carries an average 30-day mortality
of 1-3%.° However, elderly patients with multiple
comorbidities fall into the high-risk category,
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increasing surgical mortality up to 5-10 times higher.”®
An alternative method of treatment for these high-
risk patients is welcomed. Since its first use in 2002,
TAVI has become an acceptable alternative method
of treatment for patients otherwise inoperable due
to higher mortality.” Furthermore, recent advances
in techniques and minimalization of the procedure
(Single arterial cannulation)'® in several studies
have shown similar results in younger and low-risk
patients leading to changes in the current guidelines
for TAVL." Approximately 2-4% of adults aged >65
years living in developed countries are affected
with calcific aortic stenosis.'? Surgical aortic valve
replacement (SAVR) was previously the only option
available to patients with symptomatic, severe aortic
stenosis, without which a median survival of ~2 years
was to be expected.!*!* However, one-third of these
patients have traditionally not undergone SAVR due to
high surgical risk."> So, most of our high-risk patients
are managed medically. Unfortunately, medical
management of these patients has been universally
futile, and although diuretic therapy can temporarily
relieve symptoms, they have not been shown to affect
the natural history of the disease and overall prognosis.
In past, balloon aortic valvuloplasty (BAV) has been
similarly effective in providing temporary symptom
relief in these patients, but it has high rates of rapid
restenosis and a lack of improvement in survival, and
therefore it has merely a palliative role.'!”

Careful preprocedural planning is required for a
successful TAVI procedure. CT aortography has
proved to be helpful in preprocedural planning by
assessing the optimal method of access; defining
anatomic relationships between the aortic valve, root,
left ventricle, and coronary Ostia; choosing the optimal
device size; and, lastly, contributing to the procedural
plan.”® Moreover, the use of recently developed
sophisticated 3D software (FEops HEART Guide™,
Gent, Belgium), which can simulate procedural
outcomes such as the severity of the paravalvular leak
and the need for pacemaker (PPM) implantation will
further help to improve TAVI outcome."

Evidently, in patients undergoing TAVI, improvements
in clinical endpoints like 30 days mortality rate,
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life-threatening bleeding and strokes, reduced from
7.2% to 2.5%, 6.3% to 1.8% and 2.1% to 1.6%,
respectively.?

However, despite the tremendous reduction in
mortality with the use of TAVI, 1-year mortality is still
high in these patients, emphasizing the importance of
patient selection when determining which patients
might have comorbid conditions that would preclude
any benefit from TAVI.*

There are several Transcatheter heart valves available
in the market, specifically self-expanding and balloon
inflatable. All have their pros and cons. In all our
four cases, we have used Medtronic Transcatheter
Aortic Valve, Core valve EvolutR (Medtronic
USA) bioprosthesis. This is a self-expanding fully
retrievable valve during the procedure until the
introducer catheter is not released from the valve.
For the success of a TAVI program, continuation
and mastering one type of valve are advised before
shifting to another.

The use of TAVI has been started in several south
Asian countries like India, Nepal, Bangladesh and
Srilanka. Use of TAVI in small Island nations is
still limited due to the higher cost of the valves,
unavailability of the prosthesis and lack of manpower
to perform.

At a first glance, the overall cost of TAVI looks higher
due to the higher cost of the valves and consumables.
However, a cost-effectiveness analysis in the
PARTNER trial showed that TAVI was similar to
SAVR for 12-month costs and quality-adjusted life-
years, and transfemoral TAVI was even economically
superior, despite the high costs associated with the
TAVI devices.”? Fortunately, in our case, the higher
cost of the TAVI couldn’t be a hurdle to starting the
program because healthcare cost has been covered
by the national insurance scheme “Aashandha” plus
National Social Protection Agency (NSPA) in the
Maldives.

In the majority of the centres around the world, TAVI
has been performed by interventional cardiologists.
Importantly, it is mandatory to perform TAVI in a
centre with cardiac surgery facilities to avoid fatal
complications during the procedure. Subsequently,
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in our case, TAVIs have been performed by cardiac
surgeons under supervision of an official proctor in
collaboration with the cardiologist as a part of the
heart team approach (Figure 5).

CONCLUSION
TAVI is emerging as the treatment of choice for most
patients with severe symptomatic AS. Implementation
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