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We present the first implantation of Aeson Total Artificial Heart in Poland as a bridge therapy
to heart transplantation in a 37-year-old man with dilated cardiomyopathy, end-stage
biventricular heart failure, requiring circulatory support via extracorporeal membrane
oxygenation. The patient was disqualified from the procedure of implantation of left ventricular
assist device due to severe right ventricular dysfunction.

An implantable component, the Aeson prosthesis mimics the function of a natural heart
and is powered by the electrohydraulic motor pump unit (comprised of a primary and auxiliary
motor). The prosthesis has a shape similar to the human heart, replaces the left and right
ventricles of the heart and works as a pump ensuring blood circulation in the body [1]. Each
cavity is separated into two parts by a soft, flexible membrane; one covered with ePTFE and in
contact with the blood, called the chamber, and the other in contact with the actuating fluid,

called the “compliance chamber” (Figure 1A).



The electrohydraulic motor pump unit mobilizes the silicon oil, which moves the
membrane to reproduce the viscoelastic movement profile of cardiac muscle. The system
regulates blood flow through the pump by responding to changes in preload, which is measured
by a system of built-in sensors [2].

In the initial transesophageal echocardiography in the operating room, we excluded the
presence of patent foramen ovale and thrombi in the heart chambers.

Cardiac surgeons performed artificial heart implantation consisting of ventriculectomy,
closing the coronary sinus, closing the left atrial appendage, atrial anastomosis with
implantation “mitral” and “tricuspid” atrial flanges, positioning of the atrial interface and
positioning and locking the prosthesis, performing anastomoses of the pulmonary trunk and
aorta with vascular grafts, as well as tunneling the driveline.

During purging the prosthesis and CPB weaning Aeson was started. Transesophageal
echocardiography was performed to check at first the presence of residual air in the left atrium,
the left ventricle, aorta and pulmonary veins.

After completing removal of the aortic cross clamp, we could carefully observe the
cardiac cycle in transesophageal echocardiography. We were able to identify the native right
and left atria and both “artificial ventricles” divided into a proper part and a “compliance
chamber” separated by a membrane. We observed the “contraction” of the heart as the inward
deflection of the membrane, causing blood to be pumped into the aorta, and the outward
deflection of the membrane, causing diastole of the ventricle, during which the ventricle is filled
with blood (Figure 1B-D; Supplementary material, Videos S1 and S2). The contraction of both
atria did not differ from the analogous contraction in the native heart. Moreover, the movement
of the implanted artificial atrioventricular and arterial valves was similar to the native valves.

The system basically makes it impossible to perform transthoracic echocardiography,
except for the assessment of the inferior vena cava and right atrium. During implantation
evaluation using transesophageal echocardiography is necessary.

The patient was extubated 12 hours after the surgery, he was breathing spontaneous and
was in full logical contact.

We are convinced that a new era has opened in global and Polish transplantology and

echocardiographic examinations in this group of patients will be particular challenges [3].

Supplementary material

Supplementary material is available at https://journals.viamedica.pl/polish_heart_journal.



Article information

Conflict of interest: None declared.

Funding: None.

Open access: This article is available in open access under Creative Common Attribution-Non-
Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, which allows
downloading and sharing articles with others as long as they credit the authors and the pub-
lisher, but without permission to change them in any way or use them commercially. For com-

mercial use, please contact the journal office at polishheartjournal@ptkardio.pl

REFERENCES

1. Henn MC, Mokadam NA. Total artificial heart as a bridge to transplantation. Curr Opin
Organ Transplant. 2022; 27(3): 222-228, doi: 10.1097/MOT.0000000000000982,
indexed in Pubmed: 35649113.

2. Racodon M, Hermand E, Lemahieu JM, et al. Prehabilitation using a cardiac
rehabilitation program for a patient with a total artificial heart prior to heart
transplantation. J  Cardiopulm  Rehabil Prev. 2024; 44(2): 137-140,
doi: 10.1097/HCR.0000000000000842, indexed in Pubmed: 38407807.

3. Pradegan N, Evangelista G, Tessari C, et al. Almost 40 years of outcomes of heart
transplants from uncontrolled cardiac arrest donors: Single-center experience. Kardiol
Pol. 2024; 82(12): 1269-1271, doi: 10.33963/v.phj.102410, indexed in
Pubmed: 39240917.


http://dx.doi.org/10.1097/MOT.0000000000000982
https://www.ncbi.nlm.nih.gov/pubmed/35649113
http://dx.doi.org/10.1097/HCR.0000000000000842
https://www.ncbi.nlm.nih.gov/pubmed/38407807
http://dx.doi.org/10.33963/v.phj.102410
https://www.ncbi.nlm.nih.gov/pubmed/39240917

A

B  Diastole

,mitral” valve

b |

y %

| &

\ ¢ 4 biological valves
2 hybrid membranes 5. - s /'

C Systole t D Diastole

»mitral” valve

<

-

membrane

Figure 1.

Abbreviations: LA, left atrium; LV, left ventricle



