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A 20-year-old man presented to our department
with severe drug-resistant idiopathic pulmo-
nary arterial hypertension (IPAH) diagnosed
2 years before his admission. Initially, IPAH-
-specific triple-combination therapy with in-
travenous epoprostenol was introduced. Af-
ter the diagnosis had been established, the pa-
tient’s condition started to deteriorate pro-
gressively and several hospitalizations were re-
ported due to acute worsening. Since February
2019, his mobility has been significantly lim-
ited (World Health Organization [WHO] func-
tional class IV; 6-minute walk distance, 197 m)
and severe right heart failure (RHF) and flu-
id retention have developed. The dose of epo-
prostenol reached 91.5 ng/kg/min. The patient
was receiving an intravenous infusion of levo-
simendan 3 times every few months and was
on the waiting list for lung transplant. Due to
the patient’s progressive deterioration and lack
of alternative medical therapy, the PAH spe-
cialist team decided to implant the atrial flow
regulator (AFR) to decompress the right ven-
tricle and improve its function. The local ethics
committee approved the procedure. The patient
was given detailed information on the risks
and benefits of the surgery and provided writ-
ten informed consent.

At the first stage of the procedure, full right
heart catheterization was performed with step-
wise oximetry and hemodynamic measure-
ments (using the Fick method) according to
current guidelines.! The mean right atrial pres-
sure (nRAP) was 16 mm Hg, mean pulmonary
artery pressure (mPAP) 66 mm Hg, pulmonary
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artery wedge pressure (PAWP) 10 mm Hg, pul-
monary vascular resistance (PVR) 13.9 Wood
units, pulmonary flow (Qp) 4.1 1/min, pulmo-
nary to systemic flow ratio (Qp:Qs) 1, and sys-
temic blood pressure 90/60 mm Hg. Oximetry
measurements without oxygen supplementa-
tion demonstrated mixed venous oxygen satu-
ration (SvO,) in the pulmonary artery of 42.3%
and arterial blood saturation in the aorta of
84.7%. Transseptal puncture was performed
under 3-dimensional transesophageal echo-
cardiographic guidance and was followed by
atrial septostomy with the EverCross balloon
(Medtronic, Minneapolis, Minnesota, United
States) of 8 mm x4 cm in size (FIGURE1A). Imme-
diately after septostomy, oxygen saturation
dropped to 72%, so the decision was made to
implant an AFR (Occlutech, Helsingborg, Swe-
den) with the fenestration of 6 mm in diame-
ter. The device was introduced through the fem-
oral vein using a 10F delivery sheath and im-
planted under angiographic and transesoph-
ageal echocardiographic guidance (FIGURE 1B-1F).
The procedure was uneventful. Within sever-
al hours, saturation improved up to 90% with
oxygen supplementation (3 1/min).

Eight weeks after the AFR insertion, the pa-
tient’s clinical condition improved (WHO
functional class III; 6-minute walk distance,
210 m). Follow-up right heart catheterization
(performed with the Fick method) demonstrat-
ed mRAP of 14 mm Hg, mPAP of 55 mm Hg,
PAWP of 8 mm Hg, PVR of 5.7 Wood units,
Qp of 8.2 1/min, Qp:Qs ratio of 0.85, SvO, of
65.6%, and arterial oxygen saturation of 84.2%.
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FIGURE1 A - balloon atrial septostomy (arrow) seen on angiography; B - intraprocedural angiography showing an atrial flow
regulator (AFR; arrow) just before the final locking; € - intraprocedural angiography showing an AFR (arrow) after release;

D - Occlutech AFR, a self-expanding nitinol wire mesh device with fenestration (in this case, of 6 mm in diameter);

E - final transesophageal echocardiography: 3-dimensional left atrial anterior view of the Occlutech AFR (arrow); F - final
transesophageal echocardiography demonstrating the shunt achieved using the Occlutech AFR (arrow)

Nevertheless, analyses were performed a few
days after an intravenous infusion of levosi-
mendan and iron and oxygen supplementa-
tion. Twelve weeks after the AFR implanta-
tion, the patient underwent successful lung
transplant.

Idiopathic pulmonary arterial hyperten-
sion is a severe, progressive disease leading to
RHF and, ultimately, death.? The presented case
shows that establishing an interatrial right-to-

-left shunt in patients with end-stage IPAH may

relieve the signs of RHF and improve cardiac
output.’* Increasing cardiac output may ame-
liorate effective oxygen delivery to the system-
ic vascular bed despite arterial oxygen desatu-
ration, particularly if the desaturation is prop-
erly titrated.’

ARTICLE INFORMATION

CONFLICT OF INTEREST  None declared.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 In-
ternational License (CC BY-NC-ND 4.0), allowing third parties to download ar-
ticles and share them with others, provided the original work is properly cited,
not changed in any way, distributed under the same license, and used for non-
commercial purposes only. For commercial use, please contact the journal office
at kardiologiapolska@ptkardio.pl.

HOW TO CITE Janus M, Stawek-Szmyt S, Araszkiewicz A, et al. Atrial flow regu-
lator as a bridge to lung transplant in a young patient with drug-resistant idiopath-
ic pulmonary arterial hypertension. Kardiol Pol. 2020; 78: 461-462. doi:10.33963/
KP.15178

KARDIOLOGIA POLSKA  2020; 78 (5)

REFERENCES

1 Kurzyna M, Araszkiewicz A, Bfaszczak P, et al. Summary of recommendations
for the hemodynamic and angiographic assessment of the pulmonary circula-
tion. Joint statement of the Polish Cardiac Society’s Working Group on Pulmonary
Circulation and Association of Cardiovascular Interventions. Kardiol Pol. 2015;
73:63-68.

2 Galie N, Humbert M, Vachiery LJ, et al. ESC/ERS guidelines for the diagnosis
and treatment of pulmonary hypertension. The Joint Task Force for the Diagnosis
and Treatment of Pulmonary Hypertension of the European Society of Cardiology
(ESC) and the European Respiratory Society (ERS). Eur Respir J. 2015; 46: 879-882.

3 Kurzyna M, Dabrowski M, Bielecki D, et al. Atrial septostomy in treatment
of end-stage right heart failure in patients with pulmonary hypertension. Chest.
2007; 131:977-983.

4 Patel MB, Samuel BP, Girgis RE, et al. Implantable atrial flow regulator for
severe, irreversible pulmonary arterial hypertension. EuroIntervention. 2015; 11:
706-709.

5 Lehner A, Schulze-Neick I, Fisher M, et al. The creation of an interatrial right-

-to-left shunt in patients with severe, irreversible pulmonary hypertension: ratio-

nale, devices, outcomes. Curr Cardiol Rep. 2019; 21: 31.


https://doi.org/10.5603/KP.2015.0011
https://doi.org/10.5603/KP.2015.0011
https://doi.org/10.5603/KP.2015.0011
https://doi.org/10.5603/KP.2015.0011
https://doi.org/10.5603/KP.2015.0011
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/10.1378/chest.06-1227
https://doi.org/10.1378/chest.06-1227
https://doi.org/10.1378/chest.06-1227
https://doi.org/10.4244/EIJY15M07_08
https://doi.org/10.4244/EIJY15M07_08
https://doi.org/10.4244/EIJY15M07_08
https://doi.org/10.1007/s11886-019-1118-8
https://doi.org/10.1007/s11886-019-1118-8
https://doi.org/10.1007/s11886-019-1118-8

