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Background and Objectives 

• TAVR causes coronary artery obstruction in 0.7% of cases, with 40-50% 
mortality

• Snorkel and Stenting (chimney) has been used as the default to prevent 
coronary obstruction during TAVR procedure

• BASILICA is a novel technique to lacerate aortic leaflets to prevent TAVR-
related coronary artery obstruction

• There are little data on predicting coronary obstruction risk in patients 
with native aortic stenosis

• Given the low prevalence but high mortality, who should undergo a 
protection strategy?

• What should be the preferred method to protect the coronaries during 
TAVR



Incidence of Coronary Obstruction in 
Surgical Valves

Ribeiro HB et al. Incidence, predictors, and clinical outcomes of coronary obstruction following transcatheter aortic valve replacement for degenerative 

bioprosthetic surgical valves: insights from the VIVID registry, European 

Heart Journal, Volume 39, Issue 8, 21 February 2018, Pages 687–695, 



Background
• Coronary obstruction is a rare but morbid complication of 

TAVR



Coronary Obstruction for Native Aortic Stenosis 
• Anatomic Risk Factors for coronary obstruction

• Low Coronary Height 
• Narrow Sinus of Valsalva Diameters

Ribeiro, H. B, et al. (2013). "Predictive Factors, Management, and Clinical Outcomes of Coronary 

Obstruction Following Transcatheter Aortic Valve Implantation Insights From a Large Multicenter 

Registry." Journal of the American College of Cardiology 62(17): 1552-1562.



Novel Predictors

• CT Analysis
• Virtual Valve-to-Coronary 

Distance
• Virtual Valve-to-STJ Distance
• Leaflet height relative to 

coronary ostium



What are the strategies to avoid coronary obstruction?
Methods to prevent coronary obstruction post TAVR 

• Snorkel Stenting + TAVR
• BASILICA + TAVR
• Surgery



Snorkel Stenting 

• Advantages 
• Operator familiarity

• Preventive or therapeutic measure

• Limitations
• Risk of stent compression

• Difficult/Impossible to traverse 
pinned leaflets

• Often performed emergently

• Need for lifelong DAPT

• Turbulent blood flow

jlisko@emory.edu



Coronary Protection with Snorkel and 
Stenting in the Literature 



5 Steps for Successful Snorkeling to Prevent 
Coronary Obstruction Post TAVR 



Tullio Palmerini et al. J Am Coll Cardiol Intv 2020; 13:739-747.

Coronary Protection Stents Versus Wires



Definite ST and DCO  by Valve Type

Tullio Palmerini et al. J Am Coll Cardiol Intv 2020; 13:739-747



Three -Year Clinical Outcome post coronary 
protection with and without Stents 

Tullio Palmerini et al. J Am Coll Cardiol Intv 2020; 13:739-747



Snorkel and Chimeny: Baseline Characteristics and 
Pre procedural Imaging Assessment 

Federico Mercanti et al. J Am Coll Cardiol Intv 2020; 13:751-761.

Federico Mercanti et al. J Am Coll Cardiol Intv 2020; 13:751-761.



One Year All-Cause Death TAVR with Chimney Stenting

Federico Mercanti et al. J Am Coll Cardiol Intv 2020; 13:751-761.



Predictors of 30 Day Death MI and 
Cardiogenic Shock

Federico Mercanti et al. J Am Coll Cardiol Intv 2020; 13:751-761.



• Chimney stenting is an infrequently used technique to treat or prevent CAO 
in the setting of TAVR.

• Acute procedural results are encouraging, especially when risk factors for 
CAO are recognized pre procedure and protection is prepared upfront

• Low incidence of stent thrombosis and the small excess of MIs is reported 

• Patients undergoing CP with wires only have a substantial risk for delayed 
coronary occlusion, which is associated with high rates of mortality

• Stenting across the coronary ostia in patients undergoing TAVR at high risk 
for coronary obstruction is associated with favorable 3-year survival rates 

• Longer term follow-up is required to understand the frequency and impact 
of late chimney stent failure. 

Snorkeling Stents to Prevent Coronary 
Obstruction Post TAVR 



• Advantages 
• Systematically studied
• Preventive measure
• No risk of compression impairing 

flow

• Limitations
• Technically challenging
• Requires dedicated equipment

Alternative to Snorkeling and Stenting: 
Tearing the Leaflet to Prevent Coronary: Basilica



COBRA-TAVR Registry

• International, multi-center, registry of coronary obstruction and 
protection cases



COBRA-TAVR Registry

• CT Analysis of patients who underwent snorkel stenting or BASILICA
• Coronary Height (mm)

• Virtual-VTC (mm)

• Virtual-VTSTJ (mm)

• Leaflet relationship to coronary ostium

• Outcomes Analysis 
• Coronary Obstruction

• Clinical Outcomes



Results: CT Prediction

*2 placed emergently



Results: Clinical Outcomes



BASILICA IDE
Per subject 

n=30

Per leaflet 

n=37

Successful BASILICA traversal and 

laceration
28 (93%) 35 (95%)

Survival 30 (100%) -

Successful first TAVR device 

implantation
30 (100%) -

Freedom from Coronary 

obstruction
30 (100%) -

Freedom from Emergency 

surgery or reintervention related 

to BASILICA TAVR

30 (100%) -

Procedure success (all of above) 28 (93%) -

Khan J JACC Int 2019





Single Versus Double Basilica



Basilica MedStar Registry

• To determine the safety of the BASILICA procedure

• To determine feasibility of BASILICA in the real-world setting



Methods

• Retrospective, multicenter, single arm registry

• Included patients who had BASILICA to prevent coronary artery 
obstruction

• Excluded patients in the BASILICA IDE trial

• VARC-2 definitions were used to adjudicate events



Khan et al, JACC Cardiovasc Int 2021



Results: Patient demographics

DEMOGRAPHICS mean ± SD or %
Age, years 74.9 ± 10.6
Female 68.7%
COMORBIDITIES
STS PROM % 6.3 ± 5.3
Surgical risk
Low
Intermediate
High
Extreme

4.7%
28.2%
54.0%
13.1%

Aortic lesion
Aortic stenosis
Aortic regurgitation

85.9%
14.1%

Aortic valve
Native
Bioprosthetic

27.2%
72.8%

Prior stroke 14.6%
Prior CABG 31.6%



Results: Procedure

PROCEDURE Mean ± SD or %

Valve type
Sapien 3
Evolut R/Pro

60.1%
39.9%

Nominal valve size, mm 23.5 ± 2.3

Access for TAVR
Transfemoral
Transcaval
Subclavian/Axillary
Carotid

91.1%
7.0%
0.9%
0.9%

Target cusp
Left solo
Right solo
Doppio

68.7%
9.8%
21.5%

Sentinel cerebral protection 47.7%



Results: Procedural Success

Successful traversal

Successful laceration

No culprit coronary obstruction

Procedure survival

No emergency surgery or re-
intervention

Procedural Success

94.9%

94.4%

95.3%

100%

93%

86.9%



Results: 30-day safety

Death

Stroke

Life-threatening bleed

Major vascular complication

AKI stage 2/3

Coronary obstruction (inc non-culprit)

Re-intervention

VARC-2 30-day safety

2.8%

2.8% (0.5% disabling)

3.3%

3.8%

4.3%

5.7%

1.4%

82.8%



Results: Secondary endpoints

Periprocedural MI

Pericardial effusion or cardiac tamponade

Procedural hypotension requiring pressors

Endocarditis

1 year survival (n=124)

3.3%

0.5%

8.5%

1.4%

83.9%



Outcomes Solo BASILICA 
(n=168)

Doppio BASILICA 
(n=46)

P-value

Procedure 
success

88.7% 80.4% 0.14

VARC-2 Safety 83.6% 79.5% 0.52

Death 2.4% 4.3% 0.48

All Stroke 2.4% 4.3% 0.49

Disabling Stroke 0.6% 0% 0.51

Results: solo vs doppio BASILICA



Outcomes Bioprosthetic 
(n=155)

Native (n=58) P-value

Procedure 
success

84.5% 93.1% 0.10

VARC-2 Safety 82.9% 82.1% 0.90

Death 3.3% 1.7% 0.55

All Stroke 3.3% 1.7% 0.54

Disabling Stroke 0.7% 0% 0.54

Results: Bioprosthetic vs Native



Outcomes Cerebral 
protection 
(n=102)

No Cerebral 
Protection 
(n=112)

P-value

Procedure 
success

83.3% 90.2% 0.14

VARC-2 Safety 85.1% 80.7% 0.41

Death 2.0% 4.6% 0.49

All Stroke 1% 4.5% 0.12

Disabling Stroke 0% 0.9% 0.34

Results: Cerebral Embolic Protection



Limitations

• Retrospective, site reported data

• Coronary obstruction risk not determined by a core laboratory

• Comparisons are not in matched groups



Conclusions

The largest registry of the BASILICA procedure demonstrates:

• BASILICA is safe, with low rates of stroke and death 

• BASILICA is feasible in the “real world” (in centers with experience or 
appropriate training), with high rates of success and low rates of COA 

• This reassuring data should facilitate wider dissemination of the BASILICA 
procedure at high volume centers

• Snorkel Chimney can be left as a last resort when Basilica cannot be 
performed 

• There is an unmet need for dedicated devices for leaflet tear that can 
simplify the Basilica approach and protect the coronary from obstruction


