
ADULT: AORTIC VALVE: IMAGING
Proposal for computer tomography-based valve sizing and
prosthesis simulation in endoscopic aortic valve surgery
Miriam Silaschi, MD, Andr�e Sp€ath, MD, Marwan Hamiko, MD, Jacqueline Kruse, MD,
€Om€ur Akhavuz, MD, Ali El Sayed Ahmad, MD, and Farhad Bakhtiary, MD, PhD, Bonn, Germany
From the Department of Cardiac Surgery, Heart Center Bonn, University Hospital Bonn, Bonn, Germany.

Drs Silaschi and Sp€ath contributed equally to this article.

IRB number: Waiver No. 2024-73.

Informed consent statement: no consent needed as fully anonymized data are reported.

Received for publication Jan 12, 2024; revisions received Feb 19, 2024; accepted for publication Feb 26, 2024;

available ahead of print March 9, 2024.

Address for reprints: Miriam Silaschi, MD, Department of Cardiac Surgery, Heart Center Bonn, University

Hospital Bonn, Venusberg Campus 1, 53127 Bonn, Germany (E-mail: miriam.silaschi@ukbonn.de).

JTCVS Techniques 2024;25:52-4

2666-2507

Copyright� 2024 Author(s). Published by Elsevier Inc. on behalf of The American Association for Thoracic Sur-

gery. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

https://doi.org/10.1016/j.xjtc.2024.02.022

Proposal for computer tomography based valve sizing in minimally invasive endoscopic aortic valve surgery

Computer tomography based simulation of a 21mm Inspiris prosthesis inside an aortic annulus prior to endoscopic
aortic valve replacement with effective diameter of 23,0mm. Above: Simulation with sewing cuff (+6mm),

below: simulation without sewing cuff (–6mm).

Digital simulation of surgical bioprostheses inside
aortic annuli.

CENTRAL MESSAGE

In endoscopic aortic valve
replacement, direct sizing is not
practical. We propose digital
simulation of surgical prostheses
into computed tomography-
based aortic valve
reconstructions.
In transcatheter aortic valve replacement (AVR),
computed tomography- (CT) based annular sizing is
standard of care.1 The most commonly used application
is 3mensio (3mensio Medical Imaging BV). CT-based
annular sizing and correlation with direct intraoperative
sizing has been investigated.2-4 However, due to the
possibility of direct intraoperative sizing in open
aortic valve replacement (AVR), CT-based annular
sizing is not common. In endoscopic aortic valve
replacement (Endo-AVR) via right anterior minithora-
cotomy, surgical incisions have become so small that
direct intraoperative sizing is unpractical. Also, preop-
erative CTs are routinely performed. We created digital
phantoms of surgical prostheses using company-given
details of the prostheses (Table 1) and created STL files
that can be imported into 3mensio and be used as dig-
ital phantoms (Figure 1). Due to the flexibility of the
cuff, 2 different phantoms are used for each prosthesis,
1 with—and 1 without—a sewing cuff. The sewing cuff
may formally add 6 to 7 mm but due to its flexibility it
may not use this amount of space. For example, a
21-mm Inspiris (Edwards Lifesciences) fits into an
aortic annulus with an area-derived diameter of
23.0 mm (Figure 2). In these examples, we simulated
the phantom retrospectively (Figure 3). Whereas
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echocardiography images may give us an average
diameter, we cannot simulate digital phantoms of
surgical bioprostheses and CT images give us a much
better idea of annular anatomy. It not only shows
annular size, but also anomalies of coronary ostia,
shallow aortic sinuses (important for later valve-in-
valve), left ventricular outflow tract area, and aortic/
annular degree of calcifications. We propose routine
use of digital simulation before Endo-AVR as a substi-
tute for direct intraoperative sizing; however, further
studies are needed as to the diameter of the sewing
cuff. This technique eases procedural steps for endo-
scopic surgeons.
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TABLE 1. Examples of company-given diameters used for the creation of STL files

Label size Valve model Stent internal diameter, mm Stent outer diameter, mm

External sewing ring diameter,

mm Profile height

21 Magna Ease* 20 21 26 14

Inspiris Resilia* 20 21 27 14

Avalusy 19.5 21 29 14

Hancock II Ultray 18.5 21 26 15

23 Magna Ease 22 23 28 15

Inspiris Resilia 22 23 29 15

Avalus 21.5 23 31 15

Hancock II Ultra 20.5 23 28 16

25 Magna Ease 24 25 30 16

Inspiris Resilia 24 25 32 16

Avalus 23.5 25 33 16

Hancock II Ultra 22.5 25 30 17.5

27 Magna Ease 26 27 32 17

Inspiris Resilia 26 27 34 17

Avalus 25.5 27 36 17

Hancock II Ultra 24 27 32 18.5

*Edwards Lifesciences. yMedtronic.
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FIGURE 3. Computer tomography based simulation of a 25-mm Inspiris prosthesis (Edwards Lifesciences) inside an aortic annulus with effective diameter

of 25.9 mm before endoscopic aortic valve replacement. A-D, Simulation with sewing cuff (þ7 mm). E-G, Simulation without cuff (�7 mm). H, Intrao-

perative echocardiography measurement. This patient received a 25-mm Inspiris prosthesis during endoscopic aortic valve replacement.

FIGURE 2. Difference of digital phantoms using diameters with and without the sewing cuff (�6 mm; transverse view).
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