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1 | INTRODUCTION

Background: There are no data on the impact of transcatheter aortic valve implantation (TAVI)
on carotid and vertebral arterial blood flow. Our aim was to assess the effects of the ortho-
static stress test on carotid and vertebral artery blood flow in patients with severe aortic steno-
sis (AS) undergoing TAVI.

Hypothesis: TAVI may have beneficial effect on carotid and vertebral artery flow in patients
with severe aortic stenosis.

Methods: Thirty carefully selected patients with severe AS undergoing TAVI were enrolled.
Peak systolic blood-flow velocity and end-diastolic velocity in the common carotid artery, inter-
nal carotid artery, and vertebral artery, as well as spectral analysis of flow pattern with time-
averaged maximum velocity (centimeters per second), time-averaged mean velocity (centi-
meters per second), and flow volume (milliliters per minute) on both sides were measured by
duplex ultrasound. Measurements were performed in the supine position and at 1 to 2 minutes
after the assumption of the standing position at baseline and 3 months after TAVI.

Results: All duplex ultrasound parameters assessed in the supine position have significantly
improved in patients after TAVI as compared to baseline (P < 0.001 for all). The orthostatic
stress test induced decrease of carotid and vertebral arterial flow velocities in AS patients
before and after TAVI. However, the drop in velocities and flow volume was numerically lower
after TAVI.

Conclusions: TAVI may have some beneficial effect on extracranial artery blood flow by mini-

malization of its decrease as a response to orthostatic stress.
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importantly, TAVI improves survival®* and quality of life>® compared
to medical treatment in inoperable patients. A successful TAVI proce-

Aortic stenosis (AS) is the most common type of valvular heart dis-
ease and mostly affects adults of advanced age (2%-7% of the popu-
lation >65 years) with its primarily calcific form.%? Surgical aortic
valve replacement (AVR) was for decades the standard treatment for
patients with symptomatic severe AS. Transcatheter aortic valve
implantation (TAVI) is a less invasive treatment option for elderly,
high-risk patients with symptomatic severe AS than AVR. More

dure requires a complex selection process of patients, including
detailed imaging information of the aortic valve anatomy and the
peripheral arteries, and also critical clinical assessment by an interdis-
ciplinary Heart Team.”® There are limited data on responses of cere-
bral blood flow to the postural maneuver in AS.° Passive orthostatic
tests (without exercise) are helpful in diagnostic evaluation in other

diseases predisposing to left ventricular outflow tract gradients.®
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FIGURE1 Change in PSV and EDV between the supine and upright
position for patients with aortic stenosis (red) and TAVI patients
(blue). Data are median with upper and lower quartiles.
Abbreviations: EDV, end diastolic velocity; LCCA, left common
carotid artery; LICA, left internal carotid artery; LVA, left vertebral
artery; PSV, peak systolic velocity; RCCA, right common carotid
artery; RICA, right internal carotid artery; RVA, right vertebral artery;
TAVI, transcatheter aortic valve implantation.

Also, no data on the possible impact of TAVI on carotid and vertebral
arterial blood flow are available. Thus, our aim was to assess the
effects of the orthostatic stress test on carotid and vertebral artery

blood flow in patients with severe AS undergoing TAVI.

2 | METHODS

We included 30 carefully selected patients awaiting TAVI who under-
went carotid duplex ultrasound in our department and who fulfilled
the following inclusion criteria: severe (aortic valve area [AVA]
<0.8 cm?), isolated AS; preserved (>50%) left ventricle ejection frac-
tion; no significant atherosclerosis in carotid and vertebral arteries;
sinus rhythm. A total of 130 patients with AS were screened. The
study protocol was approved by the institutional ethical board and
complied with the Declaration of Helsinki. Informed consent was
obtained from the subjects. To omit potentially confounding factors,
16 patients were excluded from the study due to detected athero-
sclerosis in carotid/vertebral arteries. Additional exclusion criteria
were atrial flutter/fibrillation (25 patients excluded), more than mild
concomitant mitral valve dysfunction, and/or more than mild aortic
insufficiency (14 patients excluded). In regard to hypotensive therapy
in this highly selected group of patients, only p-blockers were admi-
nistered, and the therapy remained unchanged after TAVI (45 patients
excluded). The ultrasound transducer (4-10 MHz linear-array trans-
ducer, Vivid 7; General Electric, Fairfield, CT) was used to perform
carotid duplex ultrasound routinely in the supine position with peak
systolic velocity and end-diastolic velocity assessment in common
carotid, internal carotid, and vertebral arteries. In the second part of
examination during orthostatic test, the patient stood for 1 to 2 min-
utes, and carotid duplex ultrasound with velocity measurements was
repeated again. Heart rate was assessed at baseline and after 1 to

2 minutes of orthostatic stress. Additionally, we assessed spectral
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TABLE1 Baseline characteristics of patients with severe aortic
stenosis: procedural and postprocedural data (N = 30)

Variable Value

Age, y, median (IQR) 83.0 (79.0-85.3)
Male, no. (%) 8 (26.7%)
Body mass index, kg/m?, median (IQR) 27.1 (25.4-30.0)
Arterial hypertension (only B-blocker), no. (%) 4 (80.0%)
Diabetes mellitus, no. (%) 4 (46.7%)
Hyperlipidemia, no. (%) 308 (100.0%)
Previous pacemaker, no. (%) 0 (0.0%)
Atrial fibrillation, no. (%) 0 (0.0%)

Aortic valve parameters
TG max, mm Hg, median (IQR)
TG mean, mm Hg, median (IQR)

80.0 (72.0-102.0)
460(420 53.0)
0.6-0.9)

Aortic valve area, cm?, median (IQR) 6 (
61.5 (50.0-65.0)

LVEF, %, median (IQR)
Risk of surgery

Logistic EuroScore | [%], median (IQR) 13.1 (9.5-23.2)

Society of Thoracic Surgeons Score [%], median 5.6 (4.0-13.7)
(IQR)
Device implanted, no. (%)
Edwards Sapien, Sapien XT, Sapien 3 13 (46.7%)
Medtronic CoreValve, Evolut 8 (26.6%)
Jena Valve 3 (10.0%)
Lotus 5(16.7%)
Aortic regurgitation after TAVI, no. (%)
None 24 (80.0%)
Grade 1 6 (20.0%)
Grade 2 0 (0.0%)
Grade 3 0 (0.0%)
TG max after TAVI, mm Hg, median (IQR) 12.0 (10.0-20.3)
TG mean after TAVI, mm Hg, median (IQR) 0(5.3-11.8)

Abbreviations: IQR, interquartile range; LVEF, left ventricle ejection frac-
tion; TAVI, transcatheter aortic valve implantation; TG, transaortic
gradient.

analysis of flow pattern with time-averaged maximum velocity (centi-
meters per second), time-averaged mean velocity (centimeters per
second), and flow volume (milliliters per minute) at baseline and in an
upright position. Doppler ultrasound assessment was repeated
3 months after TAVI in the same way. Each duplex ultrasound param-
eter was assessed repeatedly 3 times, and a mean value was used for
analysis.® Standard echocardiography was performed using the Vivid
7 (General Electric). We obtained the M-mode and 2-dimensional
echocardiograms for each patient, which was followed by a pulsed-
and continuous-wave Doppler ultrasound. We used conventional
techniques to measure the echocardiographic parameters. Patient
selection for candidates for TAVI was performed by a multidiscipli-
nary heart team supported by clinical and imaging resources. TAVI
procedures were performed using Edwards Sapien XT and Edwards
Sapien 3 (Edwards Lifesciences, Irvine, CA), Medtronic Corevalve
(Medtronic Inc., Minneapolis, MN), JenaValve (JenaValve Technology,
Munich, Germany), and Lotus (Boston Scientific, Marlborough, MA).
Access routes were transfemoral and transapical. Procedures were

performed under general anesthesia or analgosedation.*!
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2.1 | Statistical analysis

Continuous variables were presented as median (interquartile range
[IQR]). Categorical variables were expressed as numbers (percen-
tages). Differences between duplex ultrasound parameters assessed
in the supine and upright positions as well as at baseline and follow-
up were assessed using the Wilcoxon signed rank test. All tests were
2-tailed, and a P value of <0.05 was considered statistically signifi-
cant. All statistical analysis was performed using SPSS software ver-
sion 15.0 (IBM, Armonk, NY).

TABLE 2 Carotid duplex ultrasound data

Variable Supine

3 | RESULTS

The median of age of the patients was 83.0 vyears (IQR,
79.0-85.3 years), and 26.7% of patients were males. The median
AVA was 0.6 cm? (IQR, 0.6-0.9 cm?) and medians of maximal/mean
transaortic gradient were 80.0 mm Hg (IQR, 72.0-102.0 mm Hg)/
46.0 (42.0-53.0 mm Hg). All patients were considered high risk
according to the logistic EuroScore | 13.1% (IQR, 9.5%-23.2%) and
Society of Thoracic Surgeons score 5.6% (IQR, 4.0%-13.7)%. Details
of baseline characteristics, procedural, and postprocedural data are

Before TAVI, n = 30

PSV LCCA, cm/s
EDV LCCA, cm/s
Left TAMAX, cm/s
Left TAMEAN, cm/s

LCCA flow volume, mL/min

PSV LICA, cm/s
EDV LICA, cm/s
PSV LVA, cm/s
EDV LVA, cm/s
PSV RCCA, cm/s
EDV RCCA, cm/s
TAMAX, cm/s
TAMEAN, cm/s
Flow volume, mL/min
PSV RICA, cm/s
EDV RICA, cm/s
PSV RVA, cm/s
EDV RVA, cm/s

After TAVI, n = 30

PSV LCCA, cm/s
EDV LCCA, cm/s
TAMAX, cm/s
TAMEAN, cm/s

Flow volume, mL/min
PSV LICA, cm/s

EDV LICA, cm/s

PSV LVA, cm/s

EDV LVA, cm/s

PSV RCCA, cm/s
EDV RCCA, cm/s
TAMAX, cm/s
TAMEAN, cm/s

Flow volume, mL/min
PSV RICA, cm/s

EDV RICA, cm/s

PSV RVA, cm/s

EDV RVA, cm/s

95.5 (93.0-100.0)
25.0 (24.0-26.0)
46.6 (43.2-48.9)
22.6 (22.1-24.3)
699.6 (631.2-703.9)
93.5(91.0-97.0)
23.0 (22.0-24.0)
48.0 (45.0-49.0)
15.0 (15.0-17.0)
96.0 (94.0-100.0)
25.0 (23.0-27.0)
46.3 (43.2-48.2)
22.7 (22.0-24.2)
699.1 (629.1-704.2)
93.0 (91.0-98.0)
22.0 (22.0-25.0)
46.5 (45.0-49.0)
14.5 (13.0-15.0)

98.5 (96.0-103.0)
26.0 (25.0-27.0)
49.0 (45.5-51.0)
24.0 (23.5-25.9)
722.3 (654.7-732.0)
96.0 (94.0-100.0)
24.5 (23.0-26.0)
50.0 (45.0-52.0)
15.0 (15.0-17.0)
98.5 (96.0-102.0)
26.0 (25.0-27.0)
49.0 (45.5-52.0)
24.0 (23.5-25.9)
723.3 (654.7-732.0)
96.0 (94.0-100.0)
24.0 (23.0-26.0)
49.0 (46.0-51.0)
14.5 (13.3-15.0)

Upright P Value
90.0 (89.0-93.0) <0.001
20.0 (20.0-21.0) <0.001
42.2 (41.2-45.1) <0.001
20.1 (20.0-21.0) <0.001
671.3 (610.2-689.4) <0.001
86.5 (84.0-91.0) <0.001
20.0 (20.0-21.0) <0.001
42.0 (39.0-45.0) <0.001
12.0 (12.0-13.0) <0.001
90.0 (86.0-94.0) <0.001
20.0 (20.0-21.0) <0.001
42.2 (41.0-45.0) <0.001
20.0 (19.9-21.2) <0.001
674.7 (609.2-690.2) <0.001
87.0 (84.0-92.0) <0.001
20.0 (20.0-21.0) <0.001
41.5 (40.0-43.0) <0.001
12.0 (12.0-13.0) <0.001
97.5 (95.0-100.0) <0.001
25.0 (24.0-27.0) <0.001
48.2 (43.6-50.0) <0.001
24.0 (22.5-25.0) <0.001
718.6 (649.2-724.0) <0.001
96.0 (93.0-100.0) <0.001
24.0 (22.0-26.0) 0.004
50.0 (45.0-51.0) <0.001
15.5 (15.0-17.0) 0.023
97.5 (95.0-99.0) <0.001
25.0 (24.0-27.0) 0.001
47.7 (43.6-50.0) <0.001
23.7 (22.5-25.0) <0.001
718.2 (649.2-724.0) <0.001
96.0 (93.0-99.0) <0.001
24.0 (23.0-26.0) 0.27
50.0 (45.0-50.8) 0.006
15.0 (15.0-16.0) 0.001

Abbreviations: EDV, end-diastolic velocity; LCCA, left common carotid artery; LICA, left internal carotid artery; LVA, left vertebral artery; PSV, peak sys-
tolic velocity; RCCA, right common carotid artery; RICA, right internal carotid artery; RVA, right vertebral artery; TAMAX, time-averaged maximum veloc-
ity; TAMEAN, time-averaged mean velocity; TAVI, transcatheter aortic valve implantation.
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TABLE3 Comparison of carotid doppler ultrasound parameters of AS patients before and after transcatheter aortic valve implantation in terms

of orthostatic stress

Variable Before TAVI, n = 30 After TAVI n = 30 P Value
PSV LCCA, cm/s Supine 95.5 (93.0 to 100.0) 98.5 (96.0 to 102.8) <0.001
Upright 90.0 (89.0 to 93.8) 97.5 (95.0 to 100.0) <0.001

Delta -6.0 (-7.8 to -4.3) -1.0 (-2.0 to 1.0) <0.001

EDV LCCA, cm/s Supine 25.0 (24.0 to 26.0) 26.0 (25.0 to 27.0) <0.001
Upright 20.0 (20.0 to 21.0) 25.0 (24.0 to 27.0) <0.001

Delta -4.5 (-5.0 to -4.0) 0.0 (-1.0 to -0.0) <0.001

LCCA TAMAX, cm/s Supine 46.6 (43.2 to 48.9) 48.5 (44.5 to 51.8) <0.001
Upright 42.7 (41.2 to 45.2) 47.9 (43.5 to 50.2) <0.001

Delta -2.8(-3.9 to -1.8) -1.0 (-1.7 to 0.0) <0.001

LCCA TAMEAN, cm/s Supine 22.5(22.0 to 24.3) 24.0 (23.5 to 25.1) <0.001
Upright 20.1 (19.5 to 21.2) 23.7 (22.5 to 24.9) <0.001

Delta -2.3(-3.0to -1.8) -0.8 (-1.0 to -0.3) <0.001

LCCA flow volume, mL/min Supine 699.2 (627.7 to 703.3) 721.1 (652.4 to 731.1) <0.001
Upright 659.7 (610.1 to 690.7) 717.6 (646.7 to 721.2) <0.001

Delta -20.0 (-28.4 to -14.4) -4.8 (-8.8 to -3.3) <0.001

PSV LICA, cm/s Supine 93.5(91.0 to 97.0) 96.0 (92.5 to 100.0) <0.001
Upright 87.0 (84.3 to 91.0) 96.0 (91.5 to 99.8) <0.001

Delta -6.0 (-7.0 to -4.3) -1.0 (to -1.8 to 0.0) <0.001

EDV LICA, cm/s Supine 23.0 (22.0 to 24.0) 24.0 (23.0 to 26.0) 0.001
Upright 20.0 (20.0 to 21.0) 24.0 (22.0 to 25.8) <0.001

Delta -2.0(-3.0to -2.0) 0.0 (-1.0 to 0.0) <0.001

PSV LVA, cm/s Supine 48.5 (45.0 to 49.8) 50.0 (46.0 to 52.0) <0.001
Upright 42.0 (39.3 to 45.0) 50.0 (45.3 to 51.0) <0.001

Delta -6.0 (-7.0 to -4.0) -1.0 (-2.0 to 0.0) <0.001

EDV LVA, cm/s Supine 15.0 (15.0 to 16.8) 15.0 (15.0 to 16.8) <0.001
Upright 12.0 (12.0 to 13.0) 15.0 (15.0 to 16.0) <0.001

Delta -3.0 (-4.0 to -2.0) 0.0 (0.0 to 0.0) <0.001

PSV RCCA, cm/s Supine 96.0 (94.0 to 100.0) 98.5 (96.0 to 102.0) <0.001
Upright 90.0 (86.5 to 94.0) 97.5 (95.0 to 99.0) <0.001

Delta -5.5 (-8.0 to -4.0) -1.0 (-2.0 to to 1.0) <0.001

EDV RCCA, cm/s Supine 24.5 (23.0 to 25.0) 26.0 (25.0 to 27.0) <0.001
Upright 20.0 (20.0 to 21.0) 25.0 (24.0 to 26.8) <0.001

Delta -4.0 (-5.0 to -3.0) 0.0 (-1.0 to 0.0) <0.001

RCCA TAMAX, cm/s Supine 46.3 (43.1 to 48.9) 48.5 (44.5 to 51.8) <0.001
Upright 42.7 (41.1 to 45.1) 47.9 (43.5 to 50.2) <0.001

Delta -2.8(-3.6 to -1.9) -1.0 (-1.7 to -0.5) <0.001

RCCA TAMEAN, cm/s Supine 22.5(21.7 to 24.2) 24.0 (23.5 to 25.1) <0.001
Upright 20.0 (19.7 to 21.2) 23.7 (22.5 to 24.9) <0.001

Delta -2.3(-3.1to -2.0) -0.7 (-1.1 to 0.0) <0.001

RCCA Flow volume, mL/min Supine 698.6 (626.3 to 703.7) 722.0 (653.2 to 731.1) <0.001
Upright 659.3 (609.2 to 690.0) 716.6 (646.7 to 721.2) <0.001

Delta -21.0 (-28.5 to -14.3) -6.9 (-8.8 to -3.1) <0.001

PSV RICA, cm/s Supine 93.0 (91.0 to 98.0) 96.0 (93.3 to 99.8) <0.001
Upright 87.0 (84.0 to 92.0) 96.0 (92.3 to 99.0) <0.001

Delta -6.0 (-7.8 to -5.0) -1.0 (-2.0 to 0.0) <0.001

EDV RICA, cm/s Supine 22.0(21.3 to 24.5) 24.0 (23.0 to 26.0) 0.002
Upright 20.0 (20.0 to 20.8) 24.0 (23.0 to 26.0) <0.001

Delta -2.0(-3.8 to -1.0) 0.0 (0.0 to 0.0) <0.001

PSV RVA, cm/s Supine 47.0 (45.0 to 49.0) 49.0 (46.0 to 51.0) <0.001
Upright 42.0 (41.0 to 43.0) 50.0 (45.0 to 50.8) <0.001

(Continued )
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TABLE3 Continued

Variable Before TAVI, n = 30 After TAVI n = 30 P Value
Delta -5.0 (-6.0 to -4.0) -0.5(-1.8 to 1.0) <0.001

EDV RVA, cm/s Supine 14.5 (13.3 to 15.0) 14.5 (13.3 to 15.0) <0.001
Upright 12.0(12.0 to 13.0) 15.0 (15.0 to 16.0) <0.001

Delta -2.0(-3.0 to -2.0) 1.0 (0.0 to 2.0) <0.001

Abbreviations: EDV, end diastolic velocity; LCCA, left common carotid artery; LICA, left internal carotid artery; LVA, left vertebral artery; PSV, peak sys-
tolic velocity; RCCA, right common carotid artery; RICA, right internal carotid artery; RVA, right vertebral artery; TAMAX, time-averaged maximum veloc-
ity; TAMEAN, time-averaged mean velocity; TAVI, transcatheter aortic valve implantation.

shown in Table 1. All duplex ultrasound parameters assessed in the
supine position were higher after TAVI when compared to preproce-
dural assessment (P < 0.001 for all). The orthostatic stress test
induced decrease of carotid and vertebral arterial flow velocities in
AS patients before and after TAVI. However, the drop in velocities
and flow volume was numerically lower after TAVI. Detailed analysis
is shown in Tables 2 and 3. The median heart rate in AS patients
before TAVI was 76.0 bpm (IQR, 65.5-79 bpm) at baseline and
76.0 bpm (IQR, 66.5-78.5 bpm) in the upright position (P = not sig-
nificant), and 76.0 bpm (IQR, 65.5-79.0 bpm) and 76.0 bpm
(65.5-78.5 bpm), respectively, after TAVI (P = not significant). Diame-
ter of the left and right common carotid artery was 0.65 cm (IQR,
0.59-0.74 cm). Additionally, stroke volume and stroke volume index
before and after TAVI were significantly different: 66.2 mL/beat/m?
(IQR, 54.6-83.50 mL/beat/m?) vs 70.8 mL/beat/m? (IQR, 59.0-88.7
mL/beat/m?) (P < 0.001) and 37.0 mL/beat/m? (IQR, 28.7-40.9
mL/beat/m?) vs 39.1 mL/beat/m? (30.9-45.5 mL/beat/m?)
(P < 0.001), respectively.

4 | DISCUSSION

In our study, we evaluated the blood flow in extracranial arteries
before and after TAVI and found improvement of velocities and flow
volume after TAVI in either the supine position or after orthostatic
stress; therefore, it can be a very valuable finding, especially regard-
ing everyday activities but also quality of life. Patients with severe AS
should routinely undergo a duplex ultrasound examination of the
carotid and vertebral arteries as a part of a comprehensive assess-
ment before AVR or TAVI. In patients with severe AS and preserved
left ventricle ejection fraction, stroke volume may be reduced as
compared to healthy subjects, as well as patients with even mild
AS. These may negatively impact peripheral and cerebral blood flow.
More interestingly, changes in cerebral blood flow can be even more
pronounced during orthostatic stress. The fall in stroke volume can
lead to a reduction in peripheral arterial blood flow. Stroke volume
falls even further if the ventricle begins to exhibit systolic and dias-
tolic dysfunction. In our study we enrolled only patients with pre-
served left ventricle ejection fraction. Orthostatic-induced changes in
duplex echocardiographic measures of transaortic gradient in patients
with AS have been reported recently.'? Changes in carotid and verte-
bral artery blood flow in patients with severe AS have also been
reported.” In a study by Kleczyrski et al.,” a significantly higher blood
velocity drop in carotid and vertebral arteries during orthostatic

stress was found in patients with AS compared to healthy subjects.

Standing is a fundamental activity of daily life and may induce a fall in
cardiac patients predisposed to syncope. Importantly, syncope is
recognized as an important problem in patients with cardiac disease,
especially with left ventricular preload dependence. The orthostatic
test is a provocative maneuver that is definitely physiologically based.
In our study, we found that after orthostatic stress, there is also a
small drop in blood velocities and flow volume that is numerically
lower in contrast to baseline values. This may be a result of an almost
physiological gradient across the prosthesis. Nonetheless, the gradi-
ent remains somewhat higher compared to a native healthy aortic
valve, resulting in limiting the peripheral blood flow. Another factor
that may contribute to our findings is the age of the patients (median
of 83 years) influencing the orthostatic response. On the other hand,
it remains unclear whether orthostatic stress evokes regional differ-
ences in cerebral blood flow. Cerebral blood flow in humans is
greater in the supine position compared to the seated or upright posi-
tions.™® Sato et al showed that blood flow in the internal carotid
artery and medial cerebral artery were reduced during the head-up
tilt test, but vertebral artery blood flow was maintained by dilatation
of territories of the vertebrobasilar system.!* Furthermore, Ogoh
et al recently provided data showing that the effect of graded ortho-
static stress on vertebral artery blood flow is different than observed
in the internal carotid artery. This response suggests that orthostatic
tolerance may be associated with hemodynamic changes in posterior
rather than anterior cerebral blood flow.*®> Another recent study by
Ogoh et al was conducted to identify the effects of shift in venous
drainage from the brain on the cerebral circulation. Importantly, this
study addressed both arterial and venous flow responses in the ante-
rior and posterior parts of the brain. In supine humans, the main
drainage from the brain is through the internal jugular vein, but the
vertebral veins become important during orthostatic stress, because
the internal jugular vein is partially collapsed. Results of the study
support that vertebral vein compensates for the reduction in internal
jugular vein blood flow when seated, and that the vertebral vein may
influence vertebral artery blood flow.*¢

AS is known to modify initial upstroke time of velocity in periph-
eral arteries and carotid velocities. Cardon et al conducted a prospec-
tive study in 30 patients scheduled for AVR for AS. The goal was to
establish postoperative correction of carotid flow disorders. Post-
operatively (after surgical AVR), the authors observed a large
decrease of initial upstroke time and higher peak systolic velocities in
all studied arteries.'”

TAVI is a favorable treatment option for elderly patients with
severe AS who are at a high risk for surgery. It not only improves sur-

vival in patients with AS treated conservatively but is also noninferior



KLECZYNISKI ET AL.

to surgical treatment regarding survival in selected patients.*® A bio-
logical prosthesis implanted in a native aortic position provides and
almost physiological gradient across the valve, and thus may restore
peripheral arterial blood by reducing the afterload. In our cohort of
patients, no significant paravalvular leak was observed after the pro-
cedure, which may have an impact on peripheral blood flow and mor-
tality.*” After TAVI, high outflow resistance caused by a reduction in
the valve orifice area while opening is diminished. This causes an ini-
tially large pressure gradient to occur across the aortic valve during
ejection, such that the peak systolic pressure within the ventricle is
significantly reduced. This leads to a decrease in ventricular wall
stress (afterload), an increase in stroke volume, and a decrease in
end-systolic volume. Stroke volume increases because the velocity of
fiber shortening is increased by the decreased afterload. The rise in
stroke volume may lead to increased velocities in peripheral arteries.

4.1 | Study limitations

The exclusion criteria of the study significantly constrained patient
recruitment and resulted in relatively small sample size.

5 | CONCLUSION

We evaluated the blood flow in extracranial arteries before and after
TAVI and found improvement of velocities and flow volume after
TAVI. TAVI seems to have a beneficial effect on cerebral blood flow.
However, larger clinical investigations are required to support our
hypothesis.
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