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The patient was a 74-year-old male with a height of
155 cm and a body weight of 41 kg. At the age of 63, he
underwent off-pump coronary artery bypass grafting due
to a previous myocardial infarction. The patient had
been hospitalized several times due to heart failure sec-
ondary to aortic stenosis (AS) since approximately 71 years
of age. On transthoracic echocardiography, the patient’s
left ventricle showed diffuse hypokinesis and an ejection
fraction of 27%. The aortic valve was highly calcified and
showed mobility restrictions together with the tricuspid
valve; moderate to severe AS was also present.

While planning the surgery, the heart team at our
institution considered the patient’s cardiovascular dys-
function and history of open-chest surgery and decided
that conventional aortic valve replacement would be a
high-risk procedure. Therefore, we planned to per-
form transcatheter aortic valve implantation (TAVI).
However, the patient had to wait for insurance approval
for a self-expandable valve (CoreValve®). He underwent
balloon aortic valvuloplasty (BAV) three times while
awaiting insurance approval for the CoreValve®. The last
BAV was performed 3 months before hospitalization,
which controlled his heart failure until insurance ap-
proval. His condition seemed to be stable, but in the
process, he developed orthostatic breathing and low

* Correspondence: takakoba@iwate-med.acjp
Department of Anesthesiology, School of Medicine, lwate Medical University,
19-1 Uchimaru, Morioka-shi, Iwate 020-8505, Japan

@ Springer Open

output syndrome (LOS) and was transferred from the
general ward to the intensive care unit (ICU). Tracheal
intubation was performed by an ICU physician. The pa-
tient was administered 3 mg of midazolam and 40 mg
rocuronium intravenously. We believed his condition to
be a result of overhydration due to his decreased urine
output after hospitalization. Despite administering intra-
venous dopamine, dobutamine, and noradrenaline at
high doses, the patient’s vital signs were unstable. There-
fore, it became necessary to perform an emergency TAVI
after introducing percutaneous cardiopulmonary sup-
port (PCPS). The patient was inserted a PCPS catheter
from the right femoral artery and right femoral vein and
then started thigh-femoral PCPS. Because the patient’s
vital signs were stable, he was then transferred to the op-
erating room. General anesthesia was maintained by in-
halation of 2% desflurane, with sufficient administration
of rocuronium. Just before surgery, 100 pg of fentanyl
was administered. A self-expanding 29-mm TAVI valve
CoreValve® was placed on top of the aortic valve. Al-
though the patient’s arterial pressure decreased during
the CoreValve® expansion, it quickly recovered after full
expansion. The perioperative course is shown in Fig. 1.

On transthoracic echocardiography, the patient’s left
ventricular function did not change compared with the
preoperative condition, but the mobility of the im-
planted artificial valve was good.

Since TAVI became covered by health insurance, it has
gained wide clinical use in our country. It is anticipated
that TAVI will become more popular in the future [1].
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Fig. 1 Perioperative clinical course

.
However, patients scheduled for TAVI are in critical con-  Funding

dition. PCPS is effective in the treatment of circulatory fail-
ure secondary to valvular heart disease or heart failure [2].
In this case, it is important to determine whether the pa-
tient can withstand the reduction in blood pressure accom-
panying general anesthesia introduction and valve
expansion due to low left ventricular function. Regarding
the low left ventricular function, the patient’s intraoperative
vital signs were stabilized by circulatory assistance by PCPS.
During anesthesia, we tried to maintain a sufficient preload
to preserve the PCPS flow. To maintain the patient’s blood
pressure, we used a high dose of inotropic agents. There
have been reports using supplementary circulation such as
PCPS at the time of a sudden change in preventive or intra-
operative disorder [3—6], but we could not identify any re-
port describing the introduction of PCPS after a sudden
change in the condition of a patient with AS and the urgent
implementation of TAVI. We believe that the emergent
TAVI following PCPS is rare and that most Japanese anes-
thesiologists are not familiar with this type of perioperative
management. In Japan, TAVI is difficult to perform at the
emergent setting, as the decision for the indication and
preparation of several devices cannot be made in a short
time. In this case, this patient was scheduled for TAVI;
therefore, it was fortunate that the device was ready.

PCPS is useful for the circulatory management of
LOS, making it possible to treat the original disease after
saving the patient’s life.

Abbreviations

AS: Aortic stenosis; BAV: Balloon aortic valvuloplasty; ICU: Intensive care unit;
LOS: Low output syndrome; PCPS: Percutaneous cardiopulmonary support;
TAVI: Transcatheter aortic valve implantation

This report did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Authors’ contributions

TK drafted and revised the manuscript. SO organized the patients’ the data
and images. KSS supervised the activity. All authors read and approved the
final manuscript.

Consent for publication

Written informed consent was obtained from all subjects for publication of
this case report and accompanying images. A copy of the written consent is
available for review upon requests.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Received: 29 December 2017 Accepted: 14 March 2018
Published online: 04 April 2018

References

1. Haude M. Management of valvular heart disease: ESC/EACTS guidelines
2017. Herz. 2017;42:715-20. [Article in German]

2. Rhee |, Grown H-C, Choi J, Sung K, Lee YTL, Kwon S-U, et al. Percutaneous
cardiopulmonary support for emergency in-hospital cardiac arrest or
cardiogenic shock. Korean Circulation J. 2006;36:11-6.

3. Drews T, Pasic M, Buz S, Dreysse S, Klein C, Kukucka M, et al. Elective use of
femoro-femoral cardiopulmonary bypass during transcatheter aortic valve
implantation. Eur J Cardiothorac Surg. 2015;47:24-30.

4. Fernandes P, Cleland A, Bainbridge D, Jones PM, Chu MWA, Kiaii B. Development
of our TAVI protocol for emergency initiation of cardiopulmonary bypass.
Perfusion. 2015;30:34-9.

5. Makdisi G, Makdisi PB, Wang IW. Use of extracorporeal membranous
oxygenator in transcatheter aortic valve replacement. Ann Transl Med.
2016;4:306.

Tam DY, Jones PM, Kiaii B, Diamantouros P, Teefy P, Bainbridge D, et al. Salvaging
catastrophe in transcatheter aortic valve implantation: rehearsal, preassigned
roles, and emergency preparedness. Can J Anesth. 2015,62:918-26.



	To the Editor
	Correspondence/findings
	Abbreviations

	Authors’ contributions
	Consent for publication
	Competing interests
	Publisher’s Note
	References

