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Mortality following coronary obstruction

Ribiero et al JACC 2013

presence of aortic stenosis (11,18), and these sex differences
in aortic SOV dimensions and coronary height were also
observed in the pre-TAVI CT exams of our control group
including >300 patients (33.8 ! 3.9 mm vs. 29.7 ! 3.1
mm for SOV dimensions; 14.1 ! 2.1 mm vs. 12.7 ! 1.8
mm for LCA coronary height in men and women,
respectively; p < 0.001 for both). It has been shown that
coronary obstruction following TAVI is mainly due to the
displacement of the calcified native cusp over the coronary
ostia, and this was also the mechanism of coronary
obstruction in 98% of the patients in the present study.
Therefore, it is not surprising that aortic SOV dimensions
and coronary height were shown to be important factors
associated with the occurrence of coronary obstruction
following TAVI in this study. Patients with coronary
obstruction exhibited a lower coronary ostia takeoff of the

LCA. The mean LCA height in patients with coronary
obstruction was of about 11 mm (10 mm in women), as
compared with about 13 mm in those patients without
coronary obstruction. Importantly, most patients who

Table 3
Clinical Presentation and Management of
Coronary Obstruction Following TAVI (n ¼ 44)

Obstructed coronary artery

Left coronary artery 39 (88.6)

Right coronary artery 2 (4.5)

Both 3 (6.8)

Timing

After balloon valvuloplasty 4 (9.1)

After valve implantation 31 (70.5)

After balloon post-dilation 4 (9.1)

Within 24 h following TAVI 4 (9.1)

More than 24 h following TAVI 1 (2.3)

Clinical presentation

Severe persistent hypotension 30 (68.2)

ECG changes 25 (56.8)

ST-segment elevation 14 (56.0)

Ventricular fibrillation 7 (28.0)

Ventricular tachycardia 3 (12.0)

Atrial fibrillation 2 (8.0)

Left bundle branch block 2 (8.0)

Stenosis severity

Partial occlusion 25 (56.8)

Complete occlusion 19 (43.2)

Treatment

PCI attempted 33 (75.0)

Successful 27 (81.8)

Stent successfully implanted 25 (75.8)

Guidewire protection only 1 (3.0)

Catheter cannulation only 1 (3.0)

Unsuccessful 6 (18.2)

Coronary cannulation failure 2 (33.3)

Wire crossing failure 2 (33.3)

Stent could not be advanced 1 (16.7)

Stent implanted but no flow 1 (16.7)

Type of stent

Bare-metal stent(s) 6 (24.0)

Drug-eluting stent(s) 17 (68.0)

Bare-metal and drug-eluting stents 2 (8.0)

Urgent CABG 6 (13.6)

Conversion to open heart surgery 2 (6.1)

Continued in the next column

Table 3 Continued

Procedural complications

Need for cardiopulmonary resuscitation 18 (40.9)

Need for hemodynamic support 16 (36.4)

CPB 7 (43.8)

IABP 4 (25.0)

Fem-Fem CPB 3 (18.8)

ECMO 1 (6.3)

Impella 1 (6.3)

Inotropes 30 (68.2)

Valve embolization 2 (4.5)

Need for a second valve 3 (6.8)

Cardiac tamponade 3 (6.8)

30-day outcomes

Myocardial infarction 21 (47.7)

Peak CK-MB, mg/l 82.4 (24.3–240.6)

New Q waves* 5 (35.7)

New left bundle branch block 4 (9.1)

New pacemaker 1 (2.3)

Major vascular complications 5 (11.4)

Major or life-threatening bleeding 7 (15.9)

Acute renal failure 9 (20.4)

Dialysis 2 (4.5)

Stroke 4 (9.1)

Death 18 (40.9)

Hospitalization length, days 6 (3–17)

Values are n (%) ormedian (interquartile range). *After excluding the patients with procedural death.
CK-MB ¼ creatine kinase-myocardial band; CPB ¼ cardiopulmonary bypass; ECG ¼ electrocar-

diographic; ECMO ¼ extracorporeal membrane oxygenation; Fem-Fem ¼ femoral-femoral bypass;
IABP ¼ intra-aortic balloon pump; other abbreviations as in Table 1.

Figure 4
Mortality Rate at 30 Days According to the Type and
Results of the Treatment for Coronary Obstruction

Mortality at 30 days following successful percutaneous coronary intervention (PCI),
unsuccessful PCI, or coronary artery bypass graft (CABG) after the occurrence of
coronary obstruction.
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suffered coronary obstruction (about 80% overall, 96% of
the women) had a LCA height of <12 mm, suggesting that
this may be a more accurate cutoff than the 10-mm cutoff
suggested by the American College of Cardiology Foun-
dation/American Association for Thoracic Surgery/Society
for Cardiovascular Angiography and Interventions/Society
of Thoracic Surgeons and the CT-TAVI expert consensus
(10,19), and the 14-mm cutoff suggested by the manu-
facturer regarding the CoreValve implantation. Moreover,
the 12-mm cutoff would be in the upper limit of the 95%
CI from the coronary obstruction cases and would not be
included in the lower limit for the control subjects. The
RCA ostia takeoff is usually higher than that of the LCA
(11,12), and this is probably the reason why RCA
obstruction after TAVI is very infrequent (only 11% of the
cases in the present series). Whereas the RCA ostia height

was also found to be lower in patients who had RCA
obstruction after TAVI, the low number of patients
with this complication precluded drawing any reliable
conclusions about the RCA cutoff height associated with
an increased risk.

Although coronary ostia height is an important factor
associated with coronary obstruction following TAVI, a
significant number of patients in the coronary obstruction
group suffered this complication despite a LCA coronary
height of >12 mm (21.4%), indicating that factors other
than coronary height are also involved in this complication.
A narrow aortic root leaving little room to accommodate
the native aortic leaflets may also contribute to coronary
obstruction after TAVI. In fact, coronary obstruction was
associated with a certain degree of aortic root effacement as
compared with that of the control group. Most patients
(64.3%) who suffered this complication had an aortic
SOV diameter of <30 mm, as compared with about one-
third of the patients in the control group. In fact, only
a minority of the patients who did not suffer coronary ob-
struction had both, a coronary height of <12 mm and an
aortic SOV diameter of <30 mm (13.3%), meaning that the
combination of these 2 anatomic factors has to be taken into
account when evaluating the possibility of coronary ob-
struction due to TAVI. The degree of valve calcification as
a global measure was not associated with the occurrence of
coronary obstruction in this study, suggesting that this is
probably not the main anatomic factor associated with post-
TAVI coronary obstruction. However, the presence of bulky
calcium nodules was not specifically evaluated, and its role in
the occurrence of some cases of coronary obstruction cannot
be ruled out.

In those patients considered at high risk for coronary
obstruction, we would suggest to implement additional se-
curity measures during the TAVI procedure such as simulta-
neous angiography during balloon valvuloplasty to depict
coronary obstruction or coronary protection with a guidewire

Figure 5 Kaplan-Meier Survival Curves at 1-Year Follow-Up

Survival curve showing a mortality rate of 45.5% at 1-year follow-up after trans-
catheter aortic valve implantation complicated with coronary obstruction.

Table 4
Computed Tomography Data, According to the Occurrence of Coronary Obstruction
Following TAVI

Coronary Obstruction
(n ¼ 28)

Control Subjects
(n ¼ 345) p Value

Annulus diameter, mm 22.9 " 3.1 24.4 " 2.9 0.010

Annulus area, mm2 387 (375–424) 476 (405–560) 0.002

Aortic SOV diameter, mm 28.1 " 3.8 31.9 " 4.1 <0.001

Sinotubular junction, mm 25.2 " 3.1 28.0 " 3.9 0.003

Relation prosthesis size/annulus 1.09 " 0.11 1.05 " 0.09 0.084

Relation SOV/annulus 1.25 " 0.17 1.31 " 0.14 0.054

Left coronary height, mm 10.6 " 2.1 13.4 " 2.1 <0.001

Right coronary height, mm 12.4 " 3.2 14.1 " 2.4 0.003

Left coronary height, mm* 10.4 " 2.0 13.5 " 2.0 <0.001

Right coronary height, mmy 11.3 " 2.1 14.0 " 2.4 0.048

Calcium score, Agatston units 2,354 " 1,187 2,872 " 1,726 0.290

Values are mean " SD or median (interquartile range). *Cases of right coronary artery obstruction excluded. yCases of left coronary artery obstruction
excluded.

SOV ¼ sinus of Valsalva; other abbreviations as in Tables 1 and 3.
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Most present with immediate shock 
(68%)

* Despite 82% PCI 
success

30-day 
Mortality
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Predicting coronary obstruction is 
complicated

Dvir et al. Circ Cardiovasc Int 2015
Blanke et al. JCCT 2016Presented by A Greenbaum, SHDS 2018



VTC for patients <4mm

Khan… Lederman JACC Int 2018
Ribiero et al Eur Heart J 2018
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The BASILICA concept



BASILICA



First animal 
experiment First in human 

case

Satellite broadcast 
of live case 46 patients treated in 9 

centers

Jun 29 2017 July 17 2017 Nov 2 2017 June 18 2018

Translation to clinical care

BASILICA
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Case
• 83F
• Asthma/HTN/PPM
• 2000 AVR Freestyle #23

• Prolonged post op course 
• Reoperation for bleeding
• Slow rehabilitation

• 2018 recurrent CHF
• NYHA III
• Failing AVR with severe AI/global LV dysfunction/ RVSP 55 mm Hg

• Assessed by two surgical centres as high/prohibitive risk for redo
• Patient herself declined redo SAVR
• DNR ‒ no ICU, no prolonged intubation



CT measurements
• Annulus
• Area 335mm2  Perimeter 64.2 mm. Diameters (20.4-20.6mm)

• Sinus diameters 24-26 mm 
• Coronary Heights
• LCA 7.5, RCA 12 mm

• VTC (assuming 20 mm annulus diameter)
• LCA 3.5    RCA 3.0

• STJ diameter 25.5 mm
• STJ Height 16.5 mm



Pre MDCT, MPR image
Leaflets extend above both coronary ostium



14 Medtronic Evolut PRO Overview  |  Medtronic - Confidential

Evolut PRO/ Evolut R Patient Selection
AORTIC ROOT CRITERIA

Size 23 mm 26 mm 29 mm 34 mm

Annulus Diameter 18 ‒ 20 mm 20 ‒ 23 mm 23 ‒ 26 mm 26 - 30 mm
Annulus Perimeter (π x
Diameter) 56.5 ‒ 62.8 mm 62.8 ‒ 72.3 mm 72.3 ‒ 81.7 mm 81.7 ‒ 94.2 mm
Sinus of Valsalva Diameter
(Mean) ≥ 25 mm ≥ 27 mm ≥ 29 mm ≥ 31 mm

Sinus of Valsalva Height (Mean) ≥ 15 mm ≥ 16 mm

Evolut R TAVEvolut R/PRO TAVValve Size Selection



BASILICA Basics



Pre coronary, aorta, leg angiograms



VTSTJ/ VTC for SapeinS3 23mm
LCA VTC 1.5RCA VTC 1.5



VTSTJ/ VTC for SapeinS320mm
LCA VTC 3.5RCA VTC 3.0



Angiogram

Access; 
Rt: 18Fr Gore
Lt: 8Fr,6Fr double puncture



Pre LCC Side/Front view

-AL3.5 8Fr guiding catheter
-25mm Snare guide in 6Fr MP
LAO 37 CRA 36

Usually start with higher risk coronary cusp first

RAO 25 CAU 33



Traverse catheter positioning

-AL3.5 8Fr guiding catheter+ 5FR JR4.0 120cm, AstatoXS20mm 300cm, Piggyback



Pachyderm Shaped Dedicated Guides

J Lisko, TVT 2019



LCC traversal, wire snaring

Traverse with 30W



LCC injection
-good center and deep traversal



Pre RCC Side/Front view

LAO 2 CAU 10RAO 40 CAU 33



Traverse catheter positioning

-MB1 8Fr guiding catheter+ 5FR JR4.0 120cm, AstatoXS20mm 300cm, Piggyback



RCC traversal, wire snaring

Traverse with 30W



Bring V shape Double V shape



Lt->Rt leaflet laceration with 50W
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THV implantation









High vs Deep implant



Tough Lessons Learned 
• SWEAT THE DETAILS

• Attention to THV structure/dimensions 
• Skirt!
• 3D modelling?

• Attention to depth
• ?Consider commissural alignment possibilities 
• Release in:
• ʻideal positionʼ 

AND
• ʻideal imaging angleʼ
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