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ABSTRACT

We report on successful emergency transcatheter aortic 
valve implantation combined with percutaneous coronary 
revascularization in a polymorbid and preterminal patient 
in profound cardiogenic shock and with multiorgan failure. 
The risk scores were almost unbelievably high (Society of 
Thoracic Surgeons mortality score, 83.9%; Society of Tho-
racic Surgeons morbidity and mortality score, 96.8%; logistic 
EuroSCORE, 96.7%). Two and a half years after the proce-
dure, the patient is doing very well.

INTRODUCTION

Transcatheter aortic valve implantation (TAVI), although 
introduced as a treatment option for high-risk patients with 
severe aortic valve stenosis, has been considered contraindi-
cated for patients at very high risk [Leon 2010]. We report 
successful TAVI treatment in such a patient in an extreme sit-
uation. The mortality and morbidity risk scores were almost 
unbelievably high.

CASE REPORT

A 71-year-old male patient with multiple morbidities was 
transferred from abroad by ambulance airplane to our institu-
tion on December 12, 2008. Approximately 2 years before, he 
had experienced a myocardial infarction, and his condition had 
worsened steadily. During the 3 months before admission, he 
experienced persistent dyspnea at rest, occasional chest pres-
sure with pain, and leg edema. He became immobile and was 
mostly bedridden. A coronary angiography examination per-
formed 1 year before admission demonstrated diffuse triple-
vessel coronary artery disease. An echocardiographic exami-
nation revealed a depressed left ventricular function, severe 
aortic valve stenosis with severe mitral valve insufficiency, 
and mild mitral valve stenosis. The patient’s history included 

peripheral arterial disease, chronic venous insufficiency after 
deep venous thrombosis in 1988, bilateral pulmonary artery 
thromboembolism in 2003, chronic atrial fibrillation, arte-
rial hypertension, severe chronic obstructive pulmonary 
disease, cerebrovascular accident, a myocardial infarction in 
2006, diabetes mellitus type II, chronic renal failure, chronic 
esophagitis and chronic gastroduodenitis after previous gas-
tric ulcus, a cholecystectomy in 1986, definitive artificial anus 
after rectal resection due to carcinoma of the rectum in 1992, 
and rheumatic fever in childhood. In the hospital abroad, 
the patient had been assessed several times for conventional 
aortic valve replacement and had been repeatedly refused for 
surgery because of a very high risk profile, including terminal 
valvular heart failure. It was decided to perform solely con-
servative treatment. Therefore, the patient was sent to our 
institution for reevaluation of his surgical options.

On admission, the patient had dyspnea of New York Heart 
Association class IV, unstable angina with a blood pressure of 
78/51 mm Hg, chronic low cardiac output with acrocyanosis, 
impaired liver function, renal failure (serum creatinine, 3.3 
mg/dL; blood urea nitrogen, 190 mg/dL) with oligouria, and 
anasarca with ascites, pleural effusions, and severe leg edema. 
An intra-aortic balloon pump (IABP) was implanted, and 
pharmacologic therapy was supported via continuous intra-
venous administration of nitroglycerin and catecholamines. 
Noninvasive ventilation and continuous venovenous hemo-
diafiltration were started. A transthoracic echocardiography 
examination revealed aortic valve stenosis with an aortic valve 
area of 0.5 cm2, a maximal transvalvular gradient (P) of 41 
mm Hg, and grade I aortic regurgitation; a calcified mitral 
valve with a valve area of 2.7 cm2, a P of 4.7 mm Hg, and 
mitral valve insufficiency of grade II to III; and grade I tri-
cuspid valve regurgitation. The left ventricular function was 
poor, with global hypokinesia and akinesia of the septum and 
the anterior left ventricular wall after the previous anterior 
myocardial infarction. The left ventricular ejection fraction 
(LVEF) was 10%, and the right ventricle was dilated with 
an ejection fraction (RVEF) of 30%. The patient had pul-
monary hypertension with a pulmonary arterial pressure of 
70/38/50 mm Hg and a wedge pressure of 22 mm Hg. Ini-
tially, the patient experienced clinical stabilization with the 
conservative therapy, which was also observed in the chest 
radiographs. On the fourth day after admission, however, the 
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patient’s hemodynamic situation worsened progressively, and 
increasing doses of epinephrine became necessary. The car-
diac index slowly decreased. The patient became cyanotic and 
disoriented, and his condition was regarded as having reached 
the preterminal phase. Finally, the cardiac index was between 
0.9 and 1.1 L/min per m2, and a blood gas analysis revealed 
a base excess of –22 mmol/L and a blood pH of 6.9. We were 
faced with the dilemma of either leaving the patient to die or 
performing TAVI as the ultima ratio. The risk scores calcu-
lated were almost unbelievable: the Society of Thoracic Sur-
geons (STS) mortality score was 83.9%, the STS morbidity 
and mortality score was 96.8%, and the logistic EuroSCORE 
was 96.7%. We could not believe these values and assessed 
the scores several times, but the results were always the same.

We decided to act. The patient was immediately trans-
ferred to our hybrid operating room. Emergency femoro-
femoral normothermic cardiopulmonary bypass (CPB) was 
instituted to stabilize the hemodynamic situation [Pasic 
2010c]. We then performed a transapical TAVI procedure 
[Pasic 2010b] with an Edwards Sapien 26-mm valve (Edwards 
Lifesciences, Irvine, CA, USA) on the beating heart while the 
heart was completely unloaded (Figure 1). Rapid pacing was 
not applied so as to prevent possible ventricular fibrillation. 
Next, we carried out a selective coronary angiography evalu-
ation, which showed multiple high-grade lesions in the domi-
nant right coronary artery. The lesions were treated with stent 
implantation in the mid and distal parts of the right coronary 
artery (Figure 2). The unloaded heart was additionally reper-
fused on CPB for myocardial recovery while the IABP was 
restarted. The patient was weaned slowly and gradually from 
CPB with epinephrine (0.35 μg/kg body weight per minute) 
and nitroglycerin support without any problems. The total 
CPB time was 81 minutes.

The postoperative hemodynamic situation was stable under 
slow catecholamine reduction. The IABP was weaned and 
explanted on the eighth postoperative day. The patient developed 
pneumonia, and a tracheostomy was performed for slower and 
controllable weaning from the ventilator. The patient was trans-
ferred from the intensive care unit to the normal ward on the 
22nd postoperative day. At discharge, on the 31st postoperative 
day, echocardiographic examinations showed a LVEF of 40% to 
45%, a RVEF of 60%, an absence of mitral insufficiency, and an 
excellent valve function with a Pmean of 10 mm Hg (Pmax, 16 
mm Hg). After rehabilitation, the patient recovered excellently. At 
the recent clinical examination at our institution, 26 months after 
the TAVI procedure, the clinical and echocardiographic examina-
tions (Figure 3) confirmed the previous results.

Figure 1. Transapical aortic valve implantation with the Edwards Sapien 
26-mm valve (Edwards Lifesciences, Irvine, CA, USA) was performed 
with normothermic femorofemoral cardiopulmonary bypass (CPB) 
on the beating heart while the heart was completely unloaded. 
Rapid pacing was not applied in order to prevent possible ventricular 
fibrillation. Arrow indicates venous cannula for CPB placed in the right 
atrium and caval veins.

Figure 2. A, Image of selective coronary angiography performed after 
valve implantation showing multiple high-grade lesions in the dominant 
right coronary artery (yellow arrow and bracket). Red arrow indicates 
venous cannula for cardiopulmonary bypass placed in the right atrium 
and caval veins. B, Image of selective coronary angiography evaluation 
performed after stent implantation in the mid and distal parts of the 
right coronary artery, demonstrating good results.

Figure 3. Computed tomography and transthoracic echocardiography 
examinations performed 26 months after surgery. The results 
demonstrated good myocardial recovery and low pressure gradients 
across the prosthesis.
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DISCUSSION

This report shows that patients with terminal heart fail-
ure should never be considered too sick for a causal therapy. 
Modern procedures, such as the combination of TAVI and 
percutaneous coronary intervention, enable successful treat-
ment, even in a dying patient like the one described in this 
report. In our experience, the majority of high-risk patients 
with aortic valve stenosis can undergo their operations con-
ventionally with the same operative results as with TAVI; 
however, we believe that the patient we have described would 
not have survived conventional aortic valve replacement in 
the presence of profound shock and an extreme situation. 
He was our 60th TAVI patient, and at that time we had only 
limited experience in this field. Nowadays, after having per-
formed >500 TAVI procedures, we would not hesitate to 
perform a TAVI in such a patient (unlike with the reported 
patient). The PARTNER Trial [Leon 2010] clearly demon-
strated that conservative therapy including balloon dilatation 
of the native stenotic valve is an option inferior to TAVI. Our 
impression is that the most important advantage of TAVI is 
rapid postoperative recovery with a usually shorter stay on the 
intensive care unit. Therefore, we consider TAVI the truly 
appropriate option for high-risk patients [Pasic 2010a, 2010b, 
2010c]. The decision for TAVI treatment should be made on 
an individual basis after precise evaluation. When a similar 

patient is proposed as a very high–risk surgical candidate for 
aortic valve replacement, he or she should be referred for 
TAVI more promptly.
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