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Abstract

Background: Transfemoral access is regarded as the TAVI gold standard for the transcatheter aortic valve implan-
tation (TAVI) procedure. However, other options for vascular access have developed in the last few years. Access
via the carotid artery is one such alternative. Materials and methods: The study included 9 elderly patients who
underwent transcarotid TAVI procedure at the Cardiac and Vascular Surgery Department of the Medical Uni-
versity of Gdansk. Procedures were performed by a local Heart Team in a hybrid operating room under general
anesthesia. Data was collected before the implantation and at discharge. Results: The mean patients’ age was
81 years of age (64-88) and the mean logistic EuroSCORE was 10.8 (7-16). Implantations were performed with
100% device success rate. Intra-operative valve-in-valve procedure was performed in one patient; there were no
access-related and valve-related complications during the surgery. Post-procedural complications included minor
bleeding, hematoma and pneumothorax. Echocardiographic parameters were significantly improving after the
procedure. The mean hospital stay was 5 days (2-7 days). Conclusions: Transcatheter aortic valve implantation via
the carotid artery appears to be safe and effective alternative to standard TAVI vascular access.
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Introduction

Due to an aging population, the number of patients
with symptomatic aortic stenosis (AS) continues to grow.
Since transcatheter aortic valve implantation’s (TAVI) in-
troduction, it has become a well-established procedure
for the treatment of severe symptomatic aortic stenosis,
especially in the elderly high-risk patients’ population.
Currently TAVI is globally recognized as an effective and
safe alternative to open heart surgery [1-3].

Transcatheter aortic valve implantation via transfe-
moral access is regarded as the TAVI gold standard [4].
Approximately 70% of TAVI procedures are performed
using this approach [5]. However, a large number of
patients with severe peripheral atherosclerosis and
calcified vessels, significant descending aortic disease
or physiological abnormalities of the vasculature are
considered for alternative approaches [6-7]. As the
TAVI experience in the last few years has significantly
increased, so have the options for vascular access [2].
In cases of difficult anatomy of the femoral-iliac-axis
the analysis of risk-to-benefit ratio suggests looking
for alternative pathways. Considering the reported
high mortality rate of the transthoracic approaches [8],
transcarotid access was recently suggested as one the
alternative options.

The first case of transcatheter aortic valve implan-
tation via left carotid artery was reported in 2010 and
was described as a last resort, when other approaches
were unavailable [9]. Furthermore, it should be per-
formed only after a rigorous cerebral arterial eva-
luation. However, it has been recently reported that
transcarotid approach has very similar outcomes as
the transfemoral one in regard to mortality and morbi-
dity [10-11]. Moreover, Overtchouk, et al. proved that
the frequency of cerebrovascular events after transca-
rotid TAVI was similar to transfemoral approach [12-
13]. Considering this, transcarotid access seems to be
a very attractive and effective alternative to the trans-
femoral gold standard.

The aim of this article is to present short-term re-
sults of nine transcarotid transcatheter aortic valve im-
plantation procedures performed at the Cardiac and
Vascular Surgery Department of the Medical Universi-
ty of Gdansk from December 2016 to December 2017.

Materials and methods

Patients and study design

The study included nine patients with severe, symp-
tomatic aortic stenosis, who underwent transcarotid
transcatheter aortic implantation procedure. All the

patients were disqualified from transfemoral or other
alternative TAVI approaches, due to the extensive calci-
fication of the ascending aorta and aortic arch (porce-
lain aorta) or poor peripheral access.

Computed tomography angiography and Carotid
Doppler was performed on every patient in order to
assess the possibility of transcarotid pathway.

All data was collected during a hospital stay — befo-
re the procedure and at discharge.

Transcarotid TAVI procedure

All TAVI procedures were performed by a local He-
art Team in a hybrid operating room equipped with
a heart-lung machine on stand-by. Implantations were
performed under general anesthesia. An approxima-
tely 5 cm vertical incision above the left clavicle was
made in order to expose the carotid artery.

The position of the prosthesis was confirmed using
a contrast medium. After the implantation, a further
bolus of contrast medium was given to assess the po-
sition of the valve and to estimate the paravalvular leak
(PVL) and coronary ostia. After estimating the shape of
the valve and possible PVL, the decision whether to
carry out post-dilatation was made.

Patients’ characteristics and parameters at baseline
are presented in Table 1. The variables are presented
as frequencies (percentages) and means. The mean
procedure time was M = 59 minutes (45-120 minutes)
and the mean carotid artery closure time was M = 9,5
minutes (4-20 minutes). One patient required pre-dila-
tation, whereas post-dilatation was performed in two

Table 1. Preoperative characteristics and parameters (n = 9)

Age (years) 81 (64-88)

Male 7 (77.8%)

Female 2 (22.2%)

Logistic EuroSCORE (%) 10.8 (7-16)
EuroSCORE 2 4.4 (1.6-10.6)
STS score 6.4 (0.9-8.3)
Carotid artery 7.1 (6.5-7.6)

lumen diameter
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Pulmonary hypertension 1(11.1%)
Diabetes mellitus 2 (22.2%)
Renal dysfunction 2 (22.2%)

Coronary artery disease 9 (100%)

Chronic obstructive 3 (3330/0)
pulmonary disease
Previous coronary surgery 1(11.1%)
Previous coronary 8 (88.9%)
angioplasty
Previous stroke 1(11.1%)
or transient ischemic attack
Atrial fibrillation 5 (55.6%)
Peripheral arterial disease 5 (55.6%)
NYHA classification
I =
IT 3 (33.3%)
II1 6 (66.7%)
v =
Conduction disorders 0 (0%)
(LBBB, RBBB, AVB)

Pre-existing permanent 1(11.1%)

pacemaker

Aortic valve insufficiency 1(11.1%)

(= mild)
Mitral valve insufficiency 9 (100%)
(= mild)

AVB - atrio-ventricular block, LBBB — left bundle branch block,
NYHA — New York Heart Association functional class,
RBBB - right bundle branch block

cases. Intra-operative valve-in-valve procedure (Fig. 1)
was performed in one patient due to too low implanta-
tion. There were no vascular access-site complications
nor valve-related complications. Procedures were per-
formed with 100% device success rate.

Figure 1. Intra-operative valve-in-valve procedure

Evolut R valve (Medtronic) was implanted in seven
patients (78%) and SAPIEN 3 transcatheter heart valve
(Edwards Lifesciences) was implanted in two patients
(22%); six (67%) 29 mm sized valves were used, two
(22%) 26 mm and one (11%) in 23 mm size.

Post-procedural complications included minor ble-
eding, hematoma which required surgical debridement
and right-sided pneumothorax. Patients were dischar-
ged from the ward after approximately M = 4 days (2-7
days). The echocardiographic assessment at discharge
confirmed good hemodynamic profile (Table 2).

Table 2. Echocardiographic aortic valve function

before the procedure and at discharge

Baseline (n = 9)

Discharge (n = 9)

Peak gradient
(mmHg) 77.7 (67-95) 19.4 (13-22)
Mean gradient 46.8 (41-57) 11.1 (7-14)
(mmHg)
Peals st 4.4 (4.1-4.8) 2.3 (2.2-2.4)
velocity (m/s)
Effective orifice .78 (0.5-0.9) 1.8 (1.5-2)
area (cm?)
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The main aim of the study conducted at the Cardiac
and Vascular Surgery Department of the Medical Uni-
versity of Gdansk was to evaluate the safety and hemo-
dynamic parameters of the transcarotid TAVI procedure.

A high rate of procedural success and a small num-
ber of complications are presented. Furthermore, echo-
cardiographic aortic valve function after the procedure
was quite satisfactory. No patients experienced any
neurological injury during, nor after the procedure.

It is well-known that the manipulation of carotid
arteries may increase the risk of neurological injury,
however the preliminary data suggest that patients
undergoing TAVI procedure via transcarotid access are
not exposed to severe neurological impairment. The
key to success is probably thorough diagnostic process,
including Carotid Doppler and computed tomography
angiography. Assessing calcification and diameter of
left carotid artery should be the most important part
of the pre-operative qualification. In case of any do-
ubts, it may be more adequate to choose non-vascular
type of access.

The most important advantage of transcarotid ac- Figure 2. Transcarotid pathway requires larger surgical intervention
cess is a direct and a significantly shorter route to the
aortic valve from the entry. The additional benefit is an
improved movement precision during catheter delivery.  ple of patients was included. The analysis of a larger

As in the case of every TAVI approach, there are  sample may offer slightly different results. Unfortuna-
also certain disadvantages of particular access. The  tely, transcarotid access is still not considered as
transcarotid procedure is usually performed under a common alternative to transfemoral approach, so
general anesthesia and is more invasive in compari- the number of patients’ undergoing TAVI via this access
son to the transfemoral approach, which is conducted is quite small. Considering promising results this appro-
under local anesthesia. Assuming that TAVI should be  ach should be taken into consideration as a second- or
a less-invasive procedure, the process of evaluation  third-choice access to the established gold standard.
ought to be very specific and, in case of transcarotid
access, exclude high-risk patients with a large number

surgical intervention (Fig. 2) and hence wound-related

complications may occur, thus may not be suitable for The preliminary data suggest that transcarotid tran-
all patients disqualified from the traditional transfe- scatheter aortic valve implantation may be a safe and
moral access. up-and-coming alternative to other types of vascular

There are some limitations of the study. First of all,  access. However, this requires further study and multi-
it is a single-center experience. Secondly, a small sam- -center experience.
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