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PRESENTATION OF THE CASE
A 77-year-old female patient (height 146 cm, weight 52 kg) with 
progressive dyspnoea due to valvular aortic stenosis was referred to 
our hospital for TAVI. Transthoracic and transoesophageal echocar-
diography (TEE) showed a degenerated bicuspid aortic valve 
(Figure 1) with a peak velocity of 4.5 m/s (peak gradient 81 mmHg; 
mean gradient 52 mmHg, area of 0.5 cm2) in the absence of aortic 
and mitral regurgitation, a normal left ventricle function and 
absence of coronary artery disease. During discussion by the Heart 
Team, it was decided to perform TAVI because of antecedents of 
stroke with permanent hemiplegia. The logistic EuroSCORE was 
14% (STS 5%). On computed tomography the common femoral 
artery right was 6 mm, left 7 mm in diameter. The dimensions of the 
annulus were: diameter minimum 18 mm, diameter maximum 
26 mm, perimeter 68 mm, area 360 mm2. The Agatston score was 
1,342 mg. Based on these measurements, a 26 mm self-expanding 
CoreValve® prosthesis (Medtronic, Minneapolis, MN, USA) was 
selected.

TAVI was performed under general anaesthesia via the left femo-
ral artery using an 18 Fr sheath as described before1. Retrograde 
crossing of the aortic valve with the use of a 0.035” Kimal® straight 
(Kimal, Uxbridge, UK) followed by a hydrophilic-coated Terumo 
Glidewire® (0.025”) (Terumo Corp., Tokyo, Japan) proved to be 
unsuccessful despite numerous attempts by all operators. For that 
reason, repeat analysis of the aortic valve with TEE was performed 

CASE SUMMARY

BACKGROUND: A 77-year-old female with progressive 
dyspnoea.

INVESTIGATION: Physical examination, transthoracic echo-
cardiography, transoesophageal echocardiography, com-
puted tomography, coronary angiography.

DIAGNOSIS: Severe aortic stenosis of a bicuspid valve.

MANAGEMENT: Transfemoral transaortic valve implantation 
with a self-expanding prosthesis.
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It is unusual not to be able to cross a stenosed aortic valve retrogradely. 
The usual equipment is an Amplatz Left 1 or 2 diagnostic catheter and 
a “straight” standard or hydrophilic wire. In the patient described, the 
difficulty to cross is secondary to the valve being bicuspid resulting in 
a highly eccentric Doppler jet. In this situation I would use a Judkins 
Right 4 diagnostic catheter and a hydrophilic wire. I would use 3D 
transoesophageal echocardiography to guide the position of the cathe-
ter, which, from Figure 2, should be in the left coronary sinus pointing 
anteriorly. I would be hopeful that in this position probing with 
a straight hydrophilic wire would result in successful valve crossing.

If, despite the above manoeuvre, retrograde crossing of the valve 
is impossible (as in this case), then antegrade crossing of the valve 
is the only solution. In my institution this could be achieved in one 

of two ways. The first would be to convert to the transapical 
approach. The authors rightly point out that a small left ventricular 
cavity can result in haemodynamic deterioration after insertion of 
the transapical sheath. Nonetheless, with an experienced team who 
work quickly I think this is an entirely reasonable option. We would 
not perform a balloon aortic valvuloplasty and would directly 
deploy the Edwards SAPIEN XT valve (Edwards Lifesciences, 
Irvine, CA, USA) using the 22 Fr Ascendra Plus delivery system 
(Edwards Lifesciences). In the near future the next-generation 
SAPIEN S3 valve, using the 18 Fr Certitude delivery system (both 
Edwards Lifesciences), will result in much fewer haemodynamic 
problems using the transapical approach in small ventricles. Clearly 
a Heart Team approach with a close working relationship with 
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which revealed an eccentric jet with an angle of approximately 
90 degrees with the axis of the ascending aorta, explaining the 
cause of the failure to cross the valve retrogradely (Figure 2). 
Attempts at retrograde crossing using echo guidance were contin-
ued but also proved to be unsuccessful. While the patient was under 
anaesthesia, consultation with all physicians present including the 
cardiothoracic surgeon was performed to decide the strategy that 

should be followed. Conversion to transaxillary TAVI was not pos-
sible due to the small size of both axillary arteries (<5 mm) and 
would not solve the problem of retrograde crossing2. The latter also 
holds true for a direct aortic access approach3. Conversion to 
transapical TAVI was deemed inappropriate because of the small 
size of the left ventricular cavity that could cause haemodynamic 
problems after insertion of a transapical sheath4.

Figure 1. TEE showing bicuspid calcified aortic valve in short-axis 
plane (A). TTE showing continuous wave Doppler signal across the 
aortic valve (B).

Figure 2. 2D TEE long-axis view with colour Doppler realised 
during the procedure showing an eccentric jet almost parallel to the 
aortic annulus.
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In patients undergoing transvascular (predominantly transfemoral) 
transcatheter aortic valve implantation (TAVI), the retrograde 
crossing of the stenosed aortic valve is a condition sine qua non.

A variety of catheters can be used to cross the aortic valve retro-
gradely. To allow an easy orientation of the catheter tip and to direct 
the guidewire towards the aortic orifice, we preferentially use a 5 or 
6 Fr Amplatz Left 1 in patients with a small and/or vertical aortic 
root and an Amplatz 2 in patients with a large and/or horizontal aor-
tic arch. Furthermore, a multipurpose, Sones or right coronary cath-
eter can be tried if the crossing manoeuvre with the Amplatz 
catheter is not successful.

Many operators tend to use a straight hydrophilic wire, which 
might be more atraumatic than a Teflon-coated guidewire but does 
not facilitate the crossing of the stenotic valve. Vice versa, an 
advantage of a PTFE-coated straight-tipped 0.035” guidewire 
seems to be its more stable position and easier control when facing 
the jet of the aortic stenosis.

An aortic root angiogram will help to appreciate the calcification 
of the valve and to determine the approximate site of valve opening. 
For crossing the aortic valve, the three-cusp view with perpendicular 
view of the aortic annulus might also be helpful. The tip of the 

catheter is positioned approximately 1 cm above the valve level and 
then slowly retracted while rotating clockwise and sequentially 
advancing the straight guidewire in systole and retrieving it in dias-
tole. To decrease the risk of trauma to the left ventricle, a right ante-
rior oblique (RAO) projection for the introduction of the catheter 
over the straight-tipped guidewire into the left ventricle can be used. 
Before advancing the preshaped stiff wire, the Amplatz catheter has 
to be exchanged over a 260 cm long exchange guidewire with J-tip 
for a pigtail catheter. The shape of the pigtail catheter facilitates the 
atraumatic introduction and safe placement of the preshaped stiff 
guidewire in the left ventricle. The shape of the stiff wire should take 
account of the size of the left ventricle with a larger curve for dilated 
left ventricles to protect the LV apex from perforation on the one 
hand and on the other hand to have enough support for aortic balloon 
valvuloplasty and valve deployment. The wire can be preshaped by 
the operator, e.g., with use of a syringe, or by the manufacturer 
(Safari wire with two curve sizes; Boston Scientific, Natick, MA, 
USA, or Confida wire with one curve size; Medtronic).

In this case, as described by Rodriguez-Olivares, several adverse 
circumstances hampered the retrograde passage of the stenosed aor-
tic valve, caused a treatment strategy change, and finally led to 

surgical colleagues is required to facilitate this quick ad hoc change 
from the transfemoral to the transapical approach.

Should the transapical approach not be possible for some reason, 
then the second option would be direct left ventricular puncture 
with a thin needle and antegrade crossing of the valve5. The 
exchange crossing wire is then snared from the aortic side and 
externalised from the femoral sheath. Finally, an extra-stiff Amplatz 
wire is placed with the aid of a pigtail catheter. The needle can be 
withdrawn from the apex as soon as the wire has been externalised. 
Generally, no closure device is required with this approach, but the 
pericardial space can be monitored by the transoesophageal 

echocardiography during the procedure and surgical cover is 
required. Avoidance of trauma to the left anterior descending coro-
nary artery during this manoeuvre can be facilitated by use of tran-
sthoracic echocardiography to identify the true apex and 
simultaneous coronary angiography as the left ventricular apex is 
punctured.

On balance, in my institution in this clinical situation we would 
treat by quickly converting to the transapical approach.
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a serious complication with fatal outcome for the patient. This 
77-year-old female patient with bicuspid aortic stenosis had a small 
and horizontal ascending aorta, so that difficulties to cross the valve 
retrogradely could have been anticipated, if a transoesophageal 
echocardiogram had been performed before the procedure.

As there are unlimited combination possibilities, the operators 
could have used different catheter/wire combinations for the 
manoeuvre of crossing the aortic valve. They could have tried 
a PTFE-coated straight-tipped guidewire before considering alter-
native options. Although they did not show the aortic root angio-
gram, this has proven to be more helpful than echocardiography, 
especially in patients with complex anatomy. In addition, biplane 
fluoroscopy might have been helpful to anticipate the exact locali-
sation of the aortic orifice.

It is worth discussing whether the patient really was inappropri-
ate for a transapical approach due to the small size of the left ven-
tricular cavity4. There would have been two transapical options: the 
“classical” transapical approach via minithoracotomy with ante-
grade valve deployment and the “percutaneous” transapical 
approach with puncture of the apex of the left ventricle, antegrade 
crossing of the aortic valve, and externalisation of the wire fol-
lowed by retrograde deployment of the valve. This percutaneous 
transapical approach would have prevented transseptal puncture 
and manipulating with wires and catheters in the left ventricle to 
build an arteriovenous loop.

Compared to transapical TAVI, a small cavity size might also be 
a disadvantage when performing TAVI via a transseptal approach 
with the need to get a wire through the mitral valve and around 
many bends and curves to cross the aortic valve antegradely, then to 
exchange it against a long wire, and finally to externalise it with the 

use of a snare. Especially in older patients with frail tissue, this 
approach might also be traumatic. In addition, with a length of only 
260 cm, the exchange wire might have transferred a lot of tension 
on the cardiac tissue, when the wire was externalised first and then 
a pigtail catheter was retrogradely advanced.

Finally, a more undersized balloon or even avoidance of BAV 
with direct implantation of the self-expanding CoreValve prosthesis 
might have been an option in this patient to prevent complications, 
as the cardiac tamponade which followed might also have derived 
from annular rupture6,7. Since it became obvious that BAV is not 
a prerequisite for the facilitation of valve deployment any more, 
several operators tend to use valvuloplasty balloons with a diameter 
close to the minimum diameter of the aortic annulus. Many centres 
would have used only an 18 mm valvuloplasty balloon.

If cardiac tamponade is a consequence of a tear in the left ventri-
cle free wall caused by the stiff wire or catheters, this injury to the 
high-pressured left-sided circulation leads to death in more than 
half of the cases – even if the on-site Heart Team performs emer-
gent cardiac surgery without delay7,8.

In conclusion, this difficult TAVI case emphasises the fact that 
even very experienced operators have to expect the unexpected 
– even after careful consideration of alternative treatment strategies 
in an elderly, frail TAVI patient – when facing unforeseen issues 
such as the impossibility to cross the aortic valve retrogradely. It 
ain’t over till it’s over.
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It was decided to cross the aortic valve antegradely via a transseptal 
approach and resume TAVI via the left femoral artery. A transseptal 
puncture was performed under TEE and followed by the advance-
ment of a Terumo wire in the left ventricle using a Judkins Right 
(JR) catheter. After the antegrade crossing of the aortic valve with 
wire and JR, the Terumo wire was exchanged for a Medtronic 
(MDT) exchange wire (0.035”, 260 cm) which advanced in the 
ascending aorta (Figure 3). Via the left femoral artery, an Amplatz 
GooseNeck® Snare Kit (ev3 Endovascular, Inc., Plymouth, MN, 

How did I treat?
ACTUAL TREATMENT AND MANAGEMENT OF THE CASE

Figure 3. Transseptal puncture and positioning of hydrophilic wire 
and Judkins Right in the left ventricle (A). Anterograde crossing of 
the aortic valve and wire changed for exchange wire (B).

Figure 4. Amplatz GooseNeck® used to snare the exchange wire (A) 
and exit it via the left femoral artery (B).

Figure 5. Retrograde insertion of pigtail via exchange wire (A), exchange for Amplatz Super Stiff wire (B), and valvuloplasty (C).

USA) was used to snare the MDT exchange wire followed by exit-
ing the wire via the sheath that was inserted in the left common 
femoral artery (Figure 4). Next, a 6 Fr pigtail was retrogradely 
advanced in the left ventricle and exchanged for an Amplatz Super 
Stiff™ (0.035”, 260 cm; Boston Scientific). Balloon valvuloplasty 
was then performed with a 22 mm balloon (Figure 5) and a 26 mm 
self-expanding prosthesis was then successfully implanted.

During the release of the valve, the patient suffered from hypo-
tension. TEE immediately after implantation revealed a tamponade 
for which a drain was inserted. Because of persistent bleeding, 
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thoracotomy was performed disclosing a perforation of the lateral 
ventricular wall that was repaired. The postoperative course was 
complicated by a lack of recovery of consciousness due to multiple 
watershed infarctions. The patient died one week after the index 
procedure.

This case illustrates the importance of a careful and in-depth 
preparation of a TAVI. The presence of an extreme eccentric jet was 
not recognised before TAVI. This should have informed us about 
the difficulty to cross the aortic valve retrogradely, and perhaps 
a transapical approach should have been considered despite con-
cerns of the LV cavity. Perhaps we may add the following to the 
statement of Catherine Otto: “Aortic stenosis, listen to the patient, 
look at the valve and the jet!”9.

Conflict of interest statement
R. Rodríguez-Olivares receives a combined grant from EAPCI and 
Edwards Lifesciences. The other authors have no conflicts of inter-
est to declare.

References
 1. de Jaegere P, van Dijk LC, Laborde JC, Sianos G, Orellana 
Ramos FJ, Lighart J, Kappetein AP, Vander Ent M, Serruys PW. 
True percutaneous implantation of the CoreValve aortic valve 
prosthesis by the combined use of ultrasound guided vascular 
access, Prostar(R) XL and the TandemHeart(R). EuroIntervention. 
2007;2:500-5.
 2. Petronio AS, De Carlo M, Bedogni F, Marzocchi A, 
Klugmann S, Maisano F, Ramondo A, Ussia GP, Ettori F, Poli A, 
Brambilla N, Saia F, De Marco F, Colombo A. Safety and efficacy of 
the subclavian approach for transcatheter aortic valve implantation 

with the CoreValve revalving system. Circ Cardiovasc Interv. 
2010;3:359-66.
 3. Bruschi G, de Marco F, Botta L, Cannata A, Oreglia J, 
Colombo P, Barosi A, Colombo T, Nonini S, Paino R, Klugmann S, 
Martinelli L. Direct aortic access for transcatheter self-expand-
ing aortic bioprosthetic valves implantation. Ann Thorac Surg. 
2012;94:497-503.
 4. Walther T, Arsalan M, Kim W, Kempfert J. TAVI: transapical 
- what else? EuroIntervention. 2013;10:S19-24.
 5. Jelnin V, Dudiy Y, Einhorn BN, Kronzon I, Cohen HA, 
Ruiz CE. Clinical experience with percutaneous left ventricular 
transapical access for interventions in structural heart defects a safe 
access and secure exit. JACC Cardiovasc Interv. 2011;4:868-74.
 6. Grube E, Naber C, Abizaid A, Sousa E, Mendiz O, Lemos P, 
Kalil Filho R, Mangione J, Buellesfeld L. Feasibility of transcath-
eter aortic valve implantation without balloon pre-dilation: a pilot 
study. JACC Cardiovasc Interv. 2011;4:751-7.
 7. Rezq A, Basavarajaiah S, Latib A, Takagi K, Hasegawa T, 
Figini F, Cioni M, Franco A, Montorfano M, Chieffo A, Maisano F, 
Corvaja N, Alfieri O, Colombo A. Incidence, management, and 
outcomes of cardiac tamponade during transcatheter aortic valve 
implantation: a single-center study. JACC Cardiovasc Interv. 
2012;5:1264-72.
 8. Eggebrecht H, Schmermund A, Kahlert P, Erbel R, 
Voigtländer T, Mehta RH. Emergent cardiac surgery during tran-
scatheter aortic valve implantation (TAVI): a weighted meta-
analysis of 9,251 patients from 46 studies. EuroIntervention. 
2013;8:1072-80.
 9. Otto, CM. Calcific aortic stenosis -- time to look more closely 
at the valve. N Engl J Med. 2008;359:1395-8.


