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TRANSCATHETER AORTIC VALVE IMPLANTATION IN PATIENTS WITH LEFT ATRIAL APPENDIX THROMBUS
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Aim. The transcatheter aortic valve implantation (TAVI) which developed in the
recent years has become an alternative for surgery. However, in spite of new
developments the process based vascular and neurological complications still
remain to be a problem with elderly patients who also tend to have many co-morbid
conditions. With this study we aimed to evaluate the TAVI efficacy and reliability on
patients with scarcely relative contraindication and with intracardiac thrombus who
are mostly left out of the study.

Methods and Results. There has been a successful TAVI process conducted in our
clinic for antiplatelet and anticoagulation for 6 cases in which thrombus was seen in left
atrial appendix (LAA) via transesophageal echocardiography (TEE) and which are not
suitable for surgical valve replacement due to atrial fibrillation (AF) and severe AS
comorbid reasons. Edwards SAPIEN XT valve was implanted to all patients transfemorally
with general anaesthesia. The process was facilitated successfully and no major/minor
stroke was observed in post-process early period, and 9 month controls, in average.
Conclusion. Other than AS, also AF, whose frequency increases with age, is an
important risk factor for neurological complications. In patients who has AF and AS
the source of the cardioembolic focus is mainly LAA. The post-TAVI antiplatelet and
anticoagulation treatment is not clear for these patients. We tried to show that TAVI
process is reliable in terms of the risk of stroke, in careful processing and suitable
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anticoagulation treatment for the patients with AF, AS and LAA in this first case study
in literature, as far as we know.
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TPAHCKATETEPHAS UMINNIAHTALUA AOPTAJIbHOIO KJIANAHA Y NALMEHTOB C TPOMBO30M YLLKA

JIEBOIO NPEACEPAUA

HuseymAyhan Taherurmaz TeIatKeIe§ Abdullah NablAsIan CenkSarl

Murat Akgay Engin Bozkurt'

Lenb. TpaHckaTeTepHas vMnnaHTaums aoptanbHoro knanaHa (TUAK), koTopas
pasBuBanach B NocnefHue rogpl, Ctana anbTepHaTveon ans xmpyprun. OgHako,
HECMOTPS Ha HOBble Pa3paboTku, COCYANCTLIE U HEBPOJIOTUYECKIE OCTIOXHEHNS,
Nexallye B OCHOBE NPOLLECCa, NO-MPexHEMy 0CTaloTcs NpobnemMamu y NoXubx
nalWeHTOoB, KOTOPbIE, Kak NPaBUI0, UMEIOT MHOFO COMYTCTBYIOLLMX 3a60/1eBaHu.
B AaHHOM vccnenoBaHuM Mbl CTPEMUANCH OLEHUTb 3PPEKTUBHOCTb U Hadex-
HocTb TUAK y naumeHTOB C ONacHbIMU MPOTUBOMNOKA3aHWSIMU U C BHYTPUCEPLEY-
HbIMU TPOMBamK, KOTopble B GOMbLIMHCTBE CNYYaeB He BKIIOYAIOTCS B UCCNENO0-
BaHUs.

MeTopbl n Pesynbrathbl. Vimenucs yenewwHble TUAK, npoBeaeHHbIE B HALLER Kn-
HUKE Ais aHTUTPOMOOLMTAPHOTO W aHTUKOAryNnsiHTHOrO JleveHnst 6 ciyyaes,
B KOTOPbIX TPOMO Obln 3aMeyeH B yluke neBoro npeacepams (LAA) ¢ nomoLubio
YpECNULLEBOAHOW axokapayorpaduu, U KOTOpbIe SIBASIOTCS HE NPUrOAHBIMU ANS
BbINOJHEHWS XMPYPTYECKOI ONepaLm no 3amMeHe knanaHa Bcneactene Gpubpun-
nsuum npencepavii (PM) n taxenoro creHosda aoptbl (CA). Knanaw Edwards
SAPIEN XT 6bln1 MMMNaHTMPOBaH BCEM NaumeHTaM TpaHchemMopasnbHO nof, obLei

Introduction

The frequency of aortic stenosis (AS) gradually
increases along with the increase in the life span. AS is
seen in abut 2—4% of the age >65 years population in
Europe and North America [1]. Surgical aortic valve
replacement (SAVR) is done by low operative mortality on
the absence of severe comorbid conditions. Recovery of
symptoms and increase in life spans are seen in patients
who have AVR. Accordingly, 30% of the patients cannot
have SAVR due to left ventricular dysfunction, older ages
and comorbid conditions [2]. First transcatheter aortic
valve implantation (TAVI) application on humans in 2002,
developed in a fast manner to become a significant treat-

Haci Ahmet Kasapkaraz, Emine Bilenz, Nihal Akar Bayramz,

aHecTesuelt. Mpouecc Bbin yCnewHo NpoBeseH U He ObIN0 0TMEYEHO 6oNbLLOro/
Masioro MHCynbTa B PaHHEM MOCT-OMepauvoHHOM MEPUoAE, a Takke BO BPEMS
9-MECSYHOr0 KOHTPONS, B CPEAHEM.

Saknioyenue. CA, kak 1 ®r1, ubsi 4acToTa YBENMYMBAETCS C BO3PACTOM, SABNSIOTCS
BaXXHbIM (DaKTOPOM PrCKa Pa3BUTKS HEBPOIOTMYECKMX OCNIOXHEHWIA. Y NALMEHTOB,
KoTopble yxe umetoT O u CA, kKapaMoaMOONNYECKNiA aKLLEHT AeNnaeTcs, B OCHOB-
HOM Ha LAA. AHTUTpoMBoLMTapHOE 1 aHTMKoarynsiHTHoe nedexne nocne TUAK ans
3TUX NALMEHTOB — He CHO, Mbl nocTapanuck nokasatb, 4To onepauus TUAK aens-
€TCS HAZIeXHON C TOYKN 3PEHMS PUCKA UHCYNbTA, NPY TLATENBHOM YXOAE ¥ NOAX0-
[ALLel aHTUKOAryNaHTHOM Tepanumn ans naumeHTos ¢ O, CA n Tpom6om B LAA, 4To
B IUTEpaType BNEPBbIE ONUCAHO, HACKOIbKO HaM Yan0Cb YCTaHOBUTD.
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KnioueBble cnoBa: TpaHckaTeTepHas MMNIaHTaumus aopTanbHOro knanaHa, Mep-
LaTenbHas apuTMus, NeBOro NPeAcepavs NPUIoXeHUe, TPOMO, UHCYALT.

ment option for surgery in inoperable patients or those
who has high risk. According to the only randomized clin-
ical study on this issue, PARTNER study, it has been
shown that TAVI is superior to treatment in inoperable
patients and could be a significant alternative in SAVR in
patients carrying high risk [3, 4]. As well as it is a less inva-
sive process when compared to surgery, major vascular
complications and stroke is seen more often in TAVI pro-
cess when compared to a surgical group. TAVI relative
stroke risk increases when there are risk factors such as
intensified calcification in valve, atheroma burden on aor-
tic arch, elderly age, carotid artery stenosis, atrial fibrilla-
tion (AF) and intracardiac thrombus [5]. Therefore pres-
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ence of thrombus within the intracardiac or left ventricular
is indicated as exclusion criteria in choosing the patients
for TAVI in the recent published studies [6, 7]. However,
there is no data regarding the presence of thrombus in left
atrial appendix (LAA).

Thus, in this study we aimed to show the reliability
of TAVI process in terms of the risks of stroke along with
appropriate anticoagulation and careful interference on
patients with in AF, severe AS and thrombus LAA. In
our knowledge this publication is the first study in the
literature.

Material and methods

In our clinic TAVI process was applied to high risk
carrier 70 patients with severe calcific AD and comorbid
causes for surgical valve replacement between the dates
July 2011 and December 2012. TEE was applied to
66 patients, not to the other 4 (one having oesophagus
stenosis, the other having oesophagus varicose and the last
two was undergone local anaesthesia) before the process.
Thrombus presence was found via multi slice computer-
ized tomography (MSCT) and TEE presence LAA in 6 of
the patients (Fig. 1 and 2A-B). Fourth of the patients were
female as 2 of them were male and the age average was
76 years. Basal characteristics of the patients and data
regarding the TAVI process are given on Table 1. In echo-
cardiography the average valve area was determined to be
0,7 cmz, and the average mean gradient to be 50,6 mmHg.
One of the patients had coronary artery disease which
required revascularization and asymptomatic carotid
artery disease in right internal carotid artery which caused

Figure 1. Image of thrombus in left atrial appendix (showed with an arrow) via multi
slice computerise tomography.

A

80% stenosis. A bare metal stent was implanted to the
severe stenosis in the patient’s circumflex artery before
TAVI. Another patient had a mitral valve replacement 10
years ago and wasn’t receiving an enough anticoagulation
treatment. All of the patients were carrying high risk in
terms of surgical means and they were accepted to be inop-
erable by the evaluations done by the cardiovascular sur-
geons. All patients were informed and their approval was
taken before the process. An ethical approval was granted
from the ethical committee of our hospital. TEE and
MSCT were done to all of the patients before the process
and it was evaluated for their compliance and additional
pathology in valve morphology, aortic annulus, coronary
ostium-annulus distance, calcification degree, and periph-
eral arteries. All six of the patients, thrombus was identi-
fied in LAA via TEE, MSCT. TAVI process was planned
for all patients via transfemoral ways. Warfarin treatment
was stopped for the patients who were previously using
warfarin due to AF or mitral valve replacement, and
enoxaparin 1 mg/kg treatment was started as two doses a
day for the bridge treatment before the process. Along with
this acetylsalicylic acid (ASA) and clopidogrel treatment
was started for all of the patients. TAVI was applied when
the international normalize ratio (INR) value was deter-
mined to be <1,5. For the appropriate access route was
specified both doing MSCT and peripheral angiography
before TAVI. TAVI was done transfemorally by using 14F
Prostar XL (Prostar™ XLI14Fr; Abbott Vascular, Abbott
Park, IL, USA) vascular closing device for all 6 cases and
under general anaesthetics along with TEE. During the
process it was heparinised together to obtain the activated
clotting time of the patients to be 250—300 seconds.
Edwards SAPIEN XT (Edwards Lifesciences, Irvine, CA,
USA) valve was implanted in an appropriate position to be
23 mm in four patients, 26 mm in one and 29 mm in the
other patient.

Results
The process was finished successfully for all of the
patients. No post-TAVI vascular complication was
observed. As no bleeding was observed in none of the
patients, one patient was treated with a unit of erythrocyte
suspension and the other was treated with two units, after
the process. The patients were evaluated by the neurology

Figures 2A and B. Images of thrombus in left atrial appendix via transoesophageal electrocardiography.
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Basal characteristics of the patients

Characteristics 1st Case 2nd Case
Age 81 70
Gender Female Female
STS score 12,8 10,3
Logistic EURO score 31,87 39,7
NYHA 3 4

CVD No Yes

AVA cm® 05 08
Aortic Valve mean gradient (mmHg) 72 41
LVEF% 65 45

Table 1
3rd Case 4th Case 5th Case 6th Case
73 80 81 70
Male Female Female Male
13,5 12,3 12,9 13,7
56,23 26,38 29,49 30,06
3 3 3 4
No No No No
0,7 0,7 0,8 0,7
52 51 47 41
35 65 65 25

Abbreviations: STS — Society of Thoracic Surgeons, NYHA — New York Heart Association, CVD — cerebrovascular disease, AVA — aortic valve area, LVEF — left Ventricular

Ejection Fraction.

department after the process. The patient follow-ups
showed no major/minor stroke development. The aortic
valve average mean gradients were measured to be 9 mmHg
after the process. None of them showed any moderate or
severe paravalvular aortic regurgitation. Warfarin treat-
ment was started after the process and INR was tracked to
be 2.0—2.5 for 1 month under warfarin+clopidogrel dual
treatment. After a month clopidogrel treatment was
stopped and warfarin treatment was continued. No major
or minor stroke was observed or no moderate or severe
paravalvular aortic deficiency was developed according to
the patient follow-ups of approximately 9 months
(6 patient follow-ups, respectively 16, 15, 8, 8, 7, 2
months). All of the patients showed significant improve-
ments in their functional capacities and no major unde-
sired event was developed during the follow-ups.

Discussion

In our publication which is the first study in the litera-
ture, we presented the successfully applied TAVI process
without developing any stroke on the patients with throm-
bus in LAA and AE Rhythm of all 6 patients to which
TAVI was applied was AF and thrombus presence in LAA
was seen in the TEE and MSCT conducted. No major/
minor stroke was observed for neither of the patients as a
result of the appropriate coagulation and successful pro-
cess. No major adverse event (death, stroke, myocardial
infarction, haemorrhage) during the 9 month follow-ups
of the patients.

AS is a degenerative disease whose frequency increases
gradually in the elderly and which decreases the survival rate
in a fast manner as it becomes symptomatic. A certain treat-
ment is the valve replacement. Although, the rates of the
patients which cannot be operated to get a surgical valve
replacement is 30—40% due to an elderly age and frequency
of comorbid conditions [2]. It was first said in European
Society of Cardiology (ESC) latest valve guidelines that
TAVI process, which was first started to be applied on
humans in 2002 and took place in the real world due to its
fast development, can be an alternative to SAVR on patients

carrying high risk [7]. However, in spite of these develop-
ments some patient groups cannot be benefitted enough
from this treatment. The latest ESC valve guidelines
included the ones having thrombus within the left ventricu-
lar in the absolute contraindications group. Intra cardiac
thrombi were listed in the contraindication group within the
latest American College of Cardiology (ACC) TAVI con-
sensus. However, it does not mention the ones having left
atrium or LAA thrombi. Although, overall proneness is to
refrain to conduct this on these patients [3, 6, 7]. While
determining the major stroke rates of 3.8% on day 30 and
5.1% on year 1 in cohort A from the PARTNER study,
which is the only randomized controlled study, the cohort B
showed major stroke rates to be 5% on day 30 and 8.4% on
year 1. Along with this, within the studies done with diffu-
sion-weighted magnetic resonance imaging the rates of
silent ischemia was found to be 68—84% (DW-MRI) while
the clinical importance of silent ischemia was not stated to
be clear. It is known that the half of the stroke were related
to the procedure and the other half develops within the 12
months after the procedure, and the post-process high risk
period for stroke is the first 24 hours [3,9,10]. Emboli might
be observed in every stage of the TAVI process such as left
heart catheterisation, catheter manipulations, thrombus
formation around the catheter or the sheath, calcified aortic
valve tear up during balloon valvuloplasty, valve position and
implantation and the extended time period after the process
[11]. Age, hypertension, diabetes, calcified ascending aorta,
female gender, story of stroke, AF and the degree of the
atheroma plates in the aortic arch are included in the risk
factors for emboli [6,12]. New AF related to TAVI which
causes an increase in post procedural stroke risk for 3.9
times was determined to be 7.5% in the transfemoral arm,
11.5% in the transapical arm of cohort A, and 0.7% in
cohort B of PARTNER [3,12].

AS and AF are both conditions that are highly probable
to be found together and that increases in frequency as the
age gets older. AF is responsible for most of the neurological
complications seen in elderly ages and the cardioembolic
focus is mainly on the thrombus in LAA. The effect and
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reliability of anticoagulation towards the prevention of
thromboembolism in AF is known for many years. In spite
of this there is no standardized anticoagulation protocol for
the TAVI applied patients having AF yet. In order to achieve
a successful process in TAVI the TAVI related stroke risk
should be minimised. In order to obtain this it should start
with a pre-TAVI patient evaluation. Along with this, since
the potential TAVI patients hold for many risk factors for
cerebrovascular events, the risk classification and transfem-
oral/transapical approach should be specified by using all
the techniques in imaging [11]. We have done risk evalua-
tions for the patients by applying TEE, MSCT and periph-
eral angiography in terms of both appropriate access route
determination and emboli. Appropriate antiplatelet and
anticoagulation to be done before and after the process are
the building blocks of the treatment. In our cases clopi-
dogrel and warfarin was given for one month for the INR to
be 2.0—2.5, and only warfarin treatment was applied after a
month. Additionally new emboli protecting devices are
being developed (e.g., Embrella [Edwards Lifesciences,
Inc., Irvine, CA, USA], Claret [Claret Medical, Inc. Santa
Rosa, CA, USA], SMT Embolic Deflection Device) in
order to prevent process related emboli and the human
studies regarding these are promising [12].

As far as we know no TAVI case is found for patients
with AF and thrombus in LAA in the literature. There is
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