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Abstract
Transcatheter aortic valve implantation (TAVI) is an alternative treatment for inoperable patients with symptomatic severe aortic valve stenosis. This procedure is a
validated and effective treatment option with increasingly clinical implementation in the last decade. The careful
selection of TAVI candidates is of great importance for a
successful procedure and can be achieved with the contribution of Computed Tomography (CT), as CT is the main
imaging method that provides information required for
the selection of bio-prosthesis and the access routes. CT
pre-TAVI includes specified measurements of the aortic

Corresponding
Author,
Guarantor
38

valvular complex on reconstructed CT images in the true
plane of the aortic annulus and also the investigation of
possible endovascular or extravascular access routes. The
CT scanning protocol and the contrast agent dose must
be modified in such a way to provide high-quality CT images with a minimum of contrast amount, regarding the
advanced age patients. There are advantages and limitations of CT-examination that will be discussed. Finally, the
derived results of CT pre-TAVI have to be reported in a
template to facilitate communication between radiologists
and cardiologists.
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Introduction

Aortic valve stenosis (AS) is the most common valvular
heart disease in the Western world. As the valve stenosis worsens, symptoms progress from mild to severe,
leading to heart failure or even death [1]. Although
surgical aortic valve replacement (SAVR) has been considered the standard treatment, approximately 30%
of AS patients are non-eligible for surgery due to very
high surgical mortality risk, because of other existing
co-morbidities [2]. Transcatheter aortic valve implantation (TAVI) or otherwise known as transcatheter aortic valve replacement (TAVR) is a minimally invasive
technique, which has significantly evolved in the last
decade as an alternative treatment for patients with
symptomatic severe AS, who are considered inoperable and high-risk for SAVR. This technique is based on
transcatheter therapies, in which a bio-prosthetic aortic valve can be transported to the aortic root replacing functionally the native valve. Information about the
anatomy of aortic valve and possible access routes is
of great importance in order to ensure accurate prosthesis deployment and minimize peri- and postprocedural complications [3, 4]. Preprocedural multidetector
computed tomography (CT pre TAVI) provides essential
information which are required for patient selection,
device size selection, and the preprocedural mapping of
access routes. In this review, we discuss the current role
of CT pre-TAVI emphasizing on the technical consideration, the anatomy and measurements of the aortic valve
and its pathological findings.

Discussion
Definition of TAVI
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TAVI is a catheter-based procedure that consists of deploying a bio-prosthetic aortic valve in the aortic root
after transporting the device from a chosen entry point.
The most common approach is retrograde via femoral
or subclavian artery. Other alternative options can be a
percutaneous transapical approach through the apex of
the left ventricle, a suprasternal approach through the

brachiocephalic trunk, an anterior approach through a
minimal right anterior thoracotomy, or a partial ministernotomy for transaortic placement through the ascending aorta [5,6,7]. The currently available devices
for TAVI are the balloon-expandable Sapien valve from
Edwards Lifesciences and the self-expandable CoreValve from Medronic. In order to cover a range of diameter values of the native aortic valve, there are several
sizes available of these bio-prosthetic valves from 16 to
30mm and their delivery systems have a sheath size of
14-16F.

Indications for TAVI

TAVI procedure has been consolidated as the solution for inoperative patients with severe symptomatic
AS and a life expectancy of more than 1 year. However, recent trials show that patients with an intermediate surgical risk can also be highly benefited [8,9,10] as
the efficacy of TAVI is comparable with that of SAVR
in these patients. The decision should be taken by the
Heart Valve Team based on the benefits and risks of
both procedures. In the case of a degenerated surgical
bio-prosthesis of the aortic valve, the deployment of a
second bio-prosthesis using TAVI procedure is an option treatment and a further indication for TAVI. This
procedure is also known as valve-in-valve. The American College of Cardiology/American Heart Association
and the European Society of Cardiology/European Association of Cardio-Thoracic Surgery has issued guidelines for the current clinical indications to TAVI [8, 9,
10].

The role of CT in the diagnosis of severe aortic valve
stenosis

Transthoracic echocardiography using Doppler techniques is the imaging method of choice to diagnose AS
and assess its quantitative and qualitative severity. In
patients with a discordant result on Doppler Echocardiography, a non-contrast CT is performed for the assessment and grading of the AS [11]. The AS severity is
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1a

1b
Fig. 1: a) The CTA dataset (in systolic phase) as it is loaded on the workstation. The original three imaging planes are orthogonal
to each other at a 90o angle and the reference lines are located on the center of the aortic valve. b) the three imaging planes after
reformation to the annular plane: the derived axial image shows the three valvular leaflets, which are symmetric.
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associated with the load of valve calcification that can
be evaluated either qualitatively or quantitatively. The
qualitative classification as none, mild, moderate or severe is based on visual grading and is proposed by consensus of the ESCR [11]. A large amount of calcification
affecting all cusps of the aortic valve is graded as severe.
For the exact quantification of calcifications, the Agatston score technique is used, which is similar to the protocol for Calcium scoring of the coronary arteries. The
CT protocol technical parameters are 120 KV and axial
reconstructed images of 3mm thickness. Agatston score
values ≥ 2000 for men and ≥ 1200 for women are considered to make severe AS likely and values ≥ 3000 for men
and ≥ 1600 for women indicate that severe AS is highly
likely [12,13].

Protocols for CT pre-TAVI

To obtain high-quality CT- images of the aortic valve
complex and the assess route, a Dual-Source scanner or
at least a 64-detector scanner is required [11]. Reconstructed CT images at 1.0 mm or less without motion
artifacts are needed to enable multiplanar reformation
for better evaluation and accurate measurements. The
large anatomic CT scan range from the subclavian to the
femoral arteries in combination with the need of the
least possible contrast material dose, demands fast acquisition with low radiation. Because of the fragile nature of the patients that undergo this procedure, the reduction of the contrast material dose is essentially more
important than that of the radiation dose to prevent
contrast-induced nephropathy [14]. This is feasible with
the latest generation multidetector CT scanners with a
large anatomic coverage per rotation, which rendered
fast scanning possible of both the heart and aortoiliac
vessels with a reduced dose of contrast material [15].
For the CT-imaging of the aortic valve, a retrospectively ECG-gated or prospectively ECG-triggered CT Angiography (CTA) is obligatory to avoid motion artifacts
and to enable reconstruction of several cardiac phases.
The CT scan range should include the following anatomical parts of the aortic valve complex: left ventricular
outflow tract (LVOT), annulus, sinus of Valsalva, sinotubular junction, ascending aorta, and coronary ostia. A
small field of view focused on the aortic root should be
used to increase spatial resolution. As the aortic annulus shows a difference in the dimensions between systo-
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le and diastole during the cardiac cycle, measurements
should be performed in the systolic phase, where the
aortic complex is often largest [16, 17].
Additionally, a CTA of aortoiliac vessels follows the CT
of the aortic valve. The scan range extends from above
the subclavian arteries to the proximal common femoral arteries. It can be performed in an ECG-gated or
non-gated acquisition, depending on the scanner hardware. On the ECG-gated CTA acquisition, the radiation
dose is higher compared with the non-gated acquisition, and a higher dose of contrast material is needed. As
non-gated CTA offers images of sufficient quality with
reduced contrast material dose, it is preferably for the
evaluation of the aortofemoral vessels, since advanced
age is often associated with depressed renal function.
For this reason and according to the consensus by the
European Society of Cardiovascular Radiology (ESCR)
[11] fast anatomic coverage and low KV (70–80 kV) imaging is recommended to allow for a reduction in the
amount of contrast agent [18]. Low kilovolt settings have
been shown to reduce radiation dose for multidetector
CT angiography without compromising image quality
[19]. Contrast material (minimum of 350 mg/mL) should
be administrated in a single injection of around 50ml in
total for both acquisitions with a flow rate of 3– 4 ml/s,
depending on body weight and CT system [18].

Anatomy and assessment of the aortic root

The aortic valve root consists of the aortic valve annulus, commissures, sinuses of Valsalva [SOV], ostia of coronary arteries [OCA], and sinotubular junction [STJ]. It
extends from the left ventricular outflow tract (LVOT)
to the sinotubular junction, which is the transition from
the aortic sinuses of Valsalva to the tubular ascending
aorta. It has a relatively central and double-oblique
orientation in the heart and a crown-shaped three-dimensional morphology. The aortic valve root contains
the aortic valve within the aortic sinus (15). The aortic
valve is composed of three leaflets which are often significantly calcified in most severe AS patients. A variant
of a bicuspid valve may be present in TAVI candidates,
as valve degeneration occurs faster and more often than
in tricuspid valves [20].
The evaluation of the aortic root, regarding the TAVI
procedure, includes information about the morphology
of the valve, the leaflets number, the grade, and mor-
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2b

2a

Fig. 2: The double-oblique axial image
of the annulus is used to measure: a) the
true long-axis (DL) and short-axis (DS),
b) the annular area (A), and c) the annular circumference (C).

2c
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phology of the calcifications.
CT can evaluate the calcifications either qualitatively
(mild, moderate, severe) or quantitatively using the Agatston Score technique [12,13]. The distribution pattern
is also important, if calcifications are focal or diffuse,
symmetric, or asymmetric, on the aortic valve leaflets
and the attachment sites. Depending on the degree and
distribution, aortic valve calcifications affect the alignment and deployment of the bio-prosthesis during the
TAVI- procedure. This may lead to a paravalvular leak
[21] due to the interposition of calcifications between
the device and the native aortic valve. Furthermore, severe aortic valve calcification is a known risk factor for
annular rupture, prosthesis dislodgement, or coronary
ostium occlusion [21,22].

CT assessment of the aortic annulus

The aortic annulus is not a real anatomic structure of
the aortic root but a term to describe a virtual ring
formed by the nadir of the attachment sites of the aortic valve leaflets. The shape of the annulus is more oval
than circular. Exact measurements of the annulus are of
great importance for choosing the size of the bio-prosthesis. Therefore, images of high quality are required to
provide reliable measurements. Even minor differences
in these measurements can produce different results,
which affect the choice of the bio-prosthetic valve size.
According to the consensus by ESCR [11], the main elements of CT in annular sizing are: (a) obtaining a correct
image orientation in the true plane of the aortic annulus, (b) correctly measuring the annulus using different
methods, and (c) implementing these measurements in
the selection of transcatheter valve size.
Because of the double-oblique orientation of the aortic root and annulus in the heart, the standard axial CT
plane is not corresponding to the real axial view of the
annulus. A double-oblique axial image is reformatted
orthogonally to the long axis of the aortic root, to correspond to the real axial view (Fig. 1). This is achieved by
interactively manipulating the reconstruction planes on
a workstation so that the nadirs of all three leaflets are
identified on one transverse plane. This double-oblique
axial image can be used to measure the true long-axis
(DL) and short-axis (DS) diameters of the annulus, the
annular area (A), and the annular circumference (C).

Fig. 3: On the derived sagittal CT image, the distance of the
inferior edge of each coronary ostium from the annulus plane is
measured, and also the length of the leaflets. If this distance is
less than 10 mm or is greater than the length of the aortic valve
leaflets, the risk of occlusion is high.

The annular area (A) and annular circumference (C)
can be measured manually using a planimetry tool on
a workstation (Fig. 2). The following three methods are
proposed for the calculation of the mean annular diameter [11,15,23]:
1.The cross-sectional derived mean diameter (DCS) is
estimated by simple averaging (DCS = (DL + DS):2).
2. The area-based diameter (DA) is calculated as follows, DA = 2 × √(A/ π), π =3.14
3. The circumference-based diameter DS is calculated
as follows DC = C/ π, π =3.14
Circumference - and area-based diameters are used
most as reliable parameters for choosing the appropriate size of the bio-prosthesis. As the circumference-based diameter is not significantly affected by the
dynamics of the cardiac cycle and shows low interobserver variability, it should be preferred for the device
size selection [23-25].
The aortic bio-prothesis extending into the ascending
aorta by design leaves the coronary ostia open. A rare
complication during the TAVI procedure is the coronary ostia obstruction from the displacement of the
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native aortic valve leaflets. The reported incidence of
this complication is about 0.8%, increasing to 3.5% in
valve-in-valve procedures [26]. Patients with large native aortic valve leaflets in combination with low-lying
ostia of the coronary arteries have a high risk of coronary obstruction. For this reason, the distance of the
inferior edge of the coronary ostium from the annulus
plane should be measured (Fig. 3). If this distance is less
than 10 mm or is greater than the length of the aortic
valve leaflets, the risk of occlusion is high [15, 27]. In
addition, the size of the sinus could also play a role in
this complication, since the sinus of Valsalva acts as a
reservoir for the displaced native aortic valve calcifications after device deployment. The width and maximal
height of the sinus of Valsalva should be measured on
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4b

Fig. 4: a- b) Measurements of the Sinus
Valsalva on the derived axial CT images.
c) Double-headed arrow shows the maximal height of the sinus Valsalva.

a double-oblique projection (Fig. 4) and are also important parameters to select a suitable device system without causing coronary occlusion [11].
Another point, which is crucial during the TAVI procedure, is to choose the correct tube projection to define the optimal fluoroscopic orientation of the aortic
root. This fluoroscopic orientation of the aortic root
is consistent with an orthogonal view of the aortic
valve plane and enables the correct positioning of the
bio-prosthesis along the centerline of the aortic root
and perpendicular to the aortic annular plane. It is a
time-consuming procedure for the operator to find the
correct fluoroscopic orientation, increasing not only
the radiation dose but mainly the need for contrast material volume, leading to potential contrast-induced ne-
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Fig. 5: The atrioventricular angle is determined from the original CT coronal view, namely by determining the angle of the
horizontal plane at the level of the ventricle and annulus angulation.

phrotoxicity [28,29]. The aortoventricular angle, which
is best determined from the CT coronal view, namely
by determining the angle of the horizontal plane at
the level of the ventricle and annulus angulation (Fig.
5), corresponds to the optimal fluoroscopic projection
[23]. These angulation data can be obtained manually
through manipulation of the multidetector CT dataset
or derived using specialized software tools [29,30]. The
CT-based prediction of annulus projection assumes,
that a patient’s position between the CT acquisition and
the TAVI procedure would be comparable.
Severe calcifications in the aortic valve complex and
higher heart rates produce artifacts on CT images, that
often prevent the optimal annulus measurements and
the estimation of the annular plane. Therefore, images
free of artifacts and of high quality are needed for sufficient evaluation of the CT pre-TAVI examination.

CT assessment of the access route

As already mentioned, the bioprosthetic aortic valve
can be transported to the aortic root using a specific device delivery system. The most preferred access route
to the aortic valve is retrograde via the femoral artery
and if this is not possible, a trans-subclavian, trans-api-

Fig. 6: The potential entry sites are demonstrated on the 3D
CT image: transfemoral (TF), trans subclavian (TS), transaortic
(TA), and transapical (TAP).

cal, or trans-aortic approach can be chosen alternatively (Fig. 6). However, these optional approaches require
a surgical incision. The decision for the selection of one
of the possible access routes is based on the type of the
bio-prosthesis device, the size and properties of the delivery system, and the adequacy of the investigated route
[15]. Therefore, the role of CT is important in the evaluation of the potential access routes. For the endovascular approach, the minimal diameter of the arteries is
estimated in CTA using curved multiplanar reformation
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Fig. 7: Aneurysms of the abdominal aorta and the left common
femoral artery. The measurements are performed on derived
axial images, orthogonally to the longitudinal vessel axis.

(MPR). The measurements are performed on derived axial images, orthogonally to the longitudinal vessel axis of
the common femoral, external iliac, and common iliac
arteries (Fig. 7) as well as abdominal and thoracic aorta
at several levels. Furthermore, left and right subclavian
arteries may be used for endovascular access, and they
should also be evaluated and included in the CT report.
Minimal diameter of the inner lumen of the vessel of at
least 5mm is required as the minimum vessel size should
be larger than the outer diameter of the chosen delivery
system (Fig.8) [11]. Medtronic and Edward Lifesciences
bio-prosthesis have 14F sheaths for transfemoral delivery. Devices larger than 22–24F has been reported a higher incidence of vascular complications, from 23 to 31%
[31] compared with smaller systems (1.9– 13.3%).
Additionally, the morphology of the vessels, such as
the elongation, tortuosity, and angulation, or variations
are associated with procedural complications and can
be evaluated in 3D images.
The degree and extent of the atherosclerotic calcifications and the presence of thrombi in the vessels
should be completely described, because of the high
risk of complications [32]. For example, calcifications or
thrombi in the aortic arch or the ascending aorta may
lead to cerebrovascular microembolic events during or
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after the TAVI procedure [27]. Furthermore, severe circumferential calcifications of the ascending aorta are a
contraindication for surgical aortic valve implantation
and are one of the most serious indications for TAVI.
Although the retrograde via femoral artery approach
should always be the first option, in case of severe arterial stenosis, occlusion, aneurysms with mural thrombus or aortofemoral bypass, optional access routes
even more non- endovascular such as transapical or
transaortic access should be selected [33].
For the transaortic approach, the entry site on the ascending aorta should be about 6 cm above the annular
plane. This distance from the annular plane is required
to accommodate the device length [15, 23] and is estimated on Volume-rendered CT images. At this entry
site, possible calcifications plaques must be reported, to
avoid complications during the device passage.
For transapical access, the angle between the left ventricular (LV) apex and the left ventricular outflow tract
(LVOT) should be estimated, as the degree of angulation
may complicate the procedure. A contraindication for
the transapical approach is the myocardial apical infarct with apical thrombus [11].
The required measurements of the aortic root, aortic
annulus, and access route are shown in Table 1.
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Fig. 8: a) Porcelain calcification and stenosis of the left common iliac artery (inner diameter less than 5mm). b) Measurement of the
lumen diameter of the subclavian artery.

Incidental findings and comorbidities

Incidental findings in preprocedural CT are common
in TAVI candidates, because of their advanced age and
their physical condition. They may be detected in an
incidence of about 34.3%, also including malignancies
in 4.1% [34]. These findings must be reported and evaluated regarding their effect on the prognosis and the
procedural success [11, 34, 35].
Additionally, during the CT an incomplete filling of
the left atrial appendage may be shown. In such a case
a second scan of the area 2 minutes after contrast injection should be performed to exclude a real thrombus, as
this is a contraindication for TAVI due to the high risk
of stroke.
As expected, coronary artery disease is common in
patients undergoing TAVI [34, 35]. The evaluation of the
coronary arteries performed using an invasive angiography and a CT-based evaluation is not recommended
for these patients [35]. The reason is, that this population often shows coronary significant calcification and
cardiac arrhythmia, which are limitations for coronary
CT angiography. However, CT preprocedural TAVI may
allow in the same examination, the evaluation of coronary arteries with using no more contrast material doses [36, 37].
Finally, the above-described measurements of the

aortic root, aortic annulus, access route, and also incidental CT findings should be careful and systematically
reported. For this reason, structured reports or otherwise known as templates are developed to include every
related information from the CT pre-TAVI.

Conclusion

Transcatheter aortic valve implantation has rapidly
gained preference in the treatment of symptomatic
aortic valve stenosis for inoperable patients. CT preprocedural TAVI is absolutely necessary for the selection of the bio-prosthesis and the access route. Depending on the CT scanner and the specified demands
of the CT examination (large anatomic scan range,
high-quality images of at least 1mm reconstructed,
minimal contrast agent amount) a suitable CT scanning protocol should be used. Great caution is required
for the measurements of the aortic valvular complex
and also for the investigation of endovascular or extravascular access routes. The CT results should be in
a template reported. Finally, a collaboration between
the radiologist and cardiologist is important for the
success of the TAVI procedure. R
This project did not receive any specific funding
The authors declared no conflicts of interest

47

HJR

The contribution of Computed Tomography for the planning of Transcatheter Aortic Valve Implantation.
An overview of required measurements and their use, p. 38-49
VOLUME 7 | ISSUE 1

References
1.

Nkomo VT, Gardin JM, Skelton TN, et al. Burden of
valvular heart diseases: a population-based study.
Lancet 2006; 368(9540): 1005–11.
2. Iung B, Cachier A, Baron G, et al. Decision-making
in elderly patients with severe aortic stenosis: why
are so many denied surgery? Eur Heart J 2005; 26(24):
2714–20
3. Ribeiro HB, Webb JG, Makkar RR, et al. Predictive
factors, management, and clinical outcomes of
coronary obstruction following transcatheter aortic valve implantation: insights from a large multi-center registry. J Am Coll Cardiol 2013; 62: 15521562.
4. Hines GL, Jaspan V, Kelly BJ, et al. Vascular Complications Associated with Transfemoral Aortic Valve
Replacement. Int J Angiol 2016; 25: 99-103.
5. Bauernschmitt R, Schreiber C, Bleiziffer S, et al.
Transcatheter aortic valve implantation through
the ascending aorta: an alternative option for no-access patients. Heart Surg Forum 2009; 12(1): E63–E64.
6. Bruschi G, De Marco F, Fratto P, et al. Direct aortic
access through right minithoracotomy for implantation of self-expanding aortic bioprosthetic valves.
J Thorac Cardiovasc Surg 2010; 140 (3): 715–717.
7. Stortecky S, Buellesfeld L, Wenaweser P, et al. Transcatheter aortic valve implantation: the procedure.
Heart 2012; 98(suppl 4): iv44–iv51.
8. Baumgartner H, Falk V, Bax JJ, et al. 2017 ESC/EACTS
guidelines for the management of valvular heart
disease. Eur Heart J. 2017; 38: 2739–2791.
9. Nishimura RA, Otto CM, Bonow RO, et al. AHA/ACC
guideline for the management of patients with valvular heart disease: executive summary: a report of
the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. Circulation. 2014; 129: 2440–2492.
10. Otto CM, Kumbhani DJ, Alexander KP, et al. ACC expert consensus decision pathway for transcatheter
aortic valve replacement in the management of
adults with aortic stenosis: a report of the American
College of Cardiology Task Force on Clinical Expert
Consensus Documents. J Am Coll Cardiol 2017; 69:
1313–1346.

48

11. Francone M, Budde RPJ, Bremerich J, et al. CT and
MR imaging prior to transcatheter aortic valve implantation: standardisation of scanning protocols,
measurements and reporting-a consensus document by the European Society of Cardiovascular Radiology (ESCR) Eur Radiol 2020; 30(5): 2627–2650.
12. Clavel MA, Pibarot P, Messika-Zeitoun D et al. () Impact of aortic valve calcification, as measured by
MDCT, on survival in patients with aortic stenosis:
results of an international registry study. J Am Coll
Cardiol 2014; 64: 1202–1213.
13. Aggarwal SR, Clavel MA, Messika-Zeitoun D et al.
Sex differences in aortic valve calcification measured by multidetector computed tomography in
aortic stenosis. Circ Cardiovasc Imaging 2013; 6: 40–47.
14. Scherner M, Wahlers T.Acute kidney injury after
transcatheter aortic valve implantation. J Thorac Dis
2015; 7: 1527–1535.
15. Salgado RA, Leipsic JA, Shivalkar B, et al. Preprocedural CT evaluation of transcatheter aortic valve
replacement: what the radiologist needs to know.
RadioGraphics 2014; 34(6): 1491–1514.
16. Bertaso AG, Wong DT, Liew GY, et al. Aortic annulus
dimension assessment by computed tomography
for transcatheter aortic valve implantation: differences between systole and diastole. Int J Cardiovasc
Imaging 2012; 28(8): 2091–2098.
17. Sucha D, Tuncay V, Prakken NH et al. Does the aortic
annulus undergo conformational change throughout the cardiac cycle? A systematic review. Eur Heart
J Cardiovasc Imaging 2015; 16: 1307–1317.
18. Kok M, Turek J, Mihl C et al. Low contrast media volume in pre-TAVI CT examinations. Eur Radiol 2016;
26: 2426–2435.
19. Schueller-Weidekamm C, Schaefer-Prokop CM, Weber M, et al. CT angiography of pulmonary arteries
to detect pulmonary embolism: improvement of
vascular enhancement with low kilovoltage settings. Radiology 2006; 241(3): 899–907.
20. Perlman GY, Blanke P, Webb JG () Transcatheter
aortic valve implantation in bicuspid aortic valve
stenosis. Euro Intervention 2016; 12: Y42–Y45.
21. Haensig M, Rastan AJ Aortic valve calcium load

The contribution of Computed Tomography for the planning of Transcatheter Aortic Valve Implantation.
An overview of required measurements and their use, p. 38-49
VOLUME 7 | ISSUE 1

22.

23.

24.

25.

26.

27.

28.

29.

before TAVI: is it important? Ann Cardiothorac Surg.
2012; 1: 160–164 46.
Fassa AA, Himbert D, Vahanian A. Mechanisms and
management of TAVR-related complications. Nat Rev
Cardiol 2013; 10: 685– 695.
Latsios George, Themistoklis N. Spyridopoulos, Konstantinos Toutouzas, et al. Multi-slice CT (MSCT) imaging in pretrans-catheter aortic valve implantation
(TAVI) screening. How to perform and how to interpret. Hellenic J Cardiol 2018; 59: p.3e7,10.1016/ j.hjc.
2017.09.013
von Aspern K, Foldyna B, Etz CD, et al. Effective diameter of the aortic annulus prior to transcatheter
aortic valve implantation: influence of area-based
versus perimeter-based calculation. Int J Cardiovasc
Imaging. 2015; 31: 163-169.
Schmidkonz C, Marwan M, Klinghammer L, et al. Interobserver variability of CT angiography for evaluation of aortic annulus dimensions prior to transcatheter aortic valve implantation (TAVI). Eur J Radiol
2014; 83: 1672-1678.
Khatri PJ, Webb JG, Rodes-Cabau J et al Adverse effects associated with transcatheter aortic valve implantation: a meta-analysis of contemporary studies.
Ann Intern Med 2013; 158: 35–46.
Achenbach S, Delgado V, Hausleiter J, et al. SCCT expert consensus document on computed tomography
imaging before transcatheter aortic valve implantation (TAVI)/transcatheter aortic valve replacement
(TAVR). J Cardiovasc Comput Tomogr 2012; 6: 366–380.
Kurra V, Kapadia SR, Tuzcu EM, et al. Pre-procedural
imaging of aortic root orientation and dimensions:
comparison between x-ray angiographic planar imaging and 3-dimensional multidetector row computed tomography. JACC Cardiovasc Interv 2010; 3(1):
105–113.
Gurvitch R, Wood DA, Leipsic J, et al. Multislice computed tomography for prediction of optimal angiographic deployment projections during transcatheter aortic valve implantation. JACC Cardiovasc Interv

Ready - Made
Citation

HJR

2010; 3(11): 1157–1165.
30. Tzikas A, Schultz C, Van Mieghem NM, et al. Optimal
projection estimation for transcatheter aortic valve
implantation based on contrast-aortography: validation of a prototype software. Catheter Cardiovasc Interv 2010; 76(4): 602–607.
31. Hayashida K, Lefevre T, Chevalier B, et al. Transfemoral aortic valve implantation new criteria to predict
vascular complications. JACC Cardiovasc Interv 2011; 4:
851-858.
32. Latsios G, Toutouzas K, Tousoulis D, et al. Jamming of
the 18F sheath’s tip inside a severely calcified femoral artery. Int J Cardiol 2013; 166: 48-49.
33. Vahanian A, Alfieri O, Al-Attar N, et al. Transcatheter
valve implantation for patients with aortic stenosis:
a position statement from the European Association
of Cardio-Thoracic Surgery (EACTS) and the European Society of Cardiology (ESC), in collaboration
with the European Association of Percutaneous Cardiovascular Interventions (EAPCI). EuroIntervention
2008; 4(2): 193–199.
34. Ben-Dor I, Waksman R, Hanna NN, et al. Utility of radiologic review for noncardiac findings on multislice
computed tomography in patients with severe aortic
stenosis evaluated for transcatheter aortic valve implantation. Am J Cardiol 2010; 105(10): 1461–1464.
35. Trenkwalder T, Lahmann AL, Nowicka M et al. Incidental findings in multislice computed tomography
prior to transcatheter aortic valve implantation: frequency, clinical relevance and outcome. Int J Cardiovasc Imaging. 2018 https://doi.org/10.1007/s10554018-1305-5.
36. Gilard M, Eltchaninoff H, Jung B, et al. Registry of
transcatheter aortic-valve implantation in high-risk
patients. N Engl J Med. 2012; 366: 1705-1715.
37. Goel SS, Ige M, Tuzcu EM, et al. Severe aortic stenosis
and coronary artery disease - implications for management in the transcatheter aortic valve replacement era: a comprehensive review. J Am Coll Cardiol
2013; 62: 1-10.

Stasinopoulou M, Andrioti Petropoulou N, Deliveliotis C. The contribution of
Computed Tomography for the planning of Transcatheter Aortic Valve Implantation. An overview of required measurements and their use. Hell J Radiol 2022;
7(1): 38-49.
49

