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TAVR Pitfalls: 
Addressing Coronary 
Obstruction Risk
Understanding the anatomic-, procedural-, and valve-related factors contributing to the risk of 

coronary obstruction and how to mitigate that risk. 

By Charan Yerasi, MD; Brian J. Forrestal, MD; and Toby Rogers, MD, PhD 

Due to FDA approval of transcatheter aortic 
valve replacement (TAVR) across all surgical 
risk profiles, the way we treat aortic stenosis 
has dramatically changed in recent years. 

However, coronary obstruction remains one of the 
most serious TAVR complications. Although rare, it is 
associated with high mortality.1 The risk of obstruction 
appears to be even higher with valve-in-valve (ViV) 
TAVR than with TAVR for native aortic stenosis. Data 
from the VIVID registry showed that out of 1,612 ViV 
procedures, a total of 37 (2.3%) patients had coronary 
obstruction that was associated with a high 30-day 
mortality of approximately 53%.2 Understanding the 
nuances and mechanisms of coronary obstruction dur-
ing TAVR has become an essential skill and is a recur-
rent issue that all contemporary structural heart teams 
must consider (Figure 1). 

RISK FACTORS FOR CORONARY 
OBSTRUCTION

During both TAVR in native aortic valves and ViV, 
several factors contribute to the risk of coronary 

obstruction (Table 1). However, the differences between 
native aortic valve TAVR and ViV procedures should be 
taken into account during procedural planning.

Obstruction During TAVR for Native Aortic Valve 
Stenosis

As summarized in Table 1, several anatomic- and proce-
dural-related factors increase the risk of coronary obstruc-
tion during TAVR for native aortic valve stenosis. The most 
significant anatomic risk factor for coronary obstruction 
is the combination of a low origin of the coronary arteries 
and an effaced (or narrow) sinus of Valsalva. This anatomic 
combination poses a risk of direct coronary obstruc-
tion by the native valve leaflets after TAVR deployment. 
During valve expansion, the native leaflets are displaced 
into the coronary sinus; if displaced far enough, the leaflets 
may occlude one or both coronary ostia. Other potential 
mechanisms of coronary obstruction include displacement 
of bulky calcific nodules into the coronary ostia and embo-
lization of valve debris or thrombus down the coronary 
artery. CT is the best imaging modality for preprocedural 
planning to identify high-risk patients. 

TABLE 1.  RISK FACTORS FOR CORONARY OBSTRUCTION
Anatomic Factors THV-Related Factors BHV-Related Factors
•	 Low-lying coronary ostia (< 12 mm)
•	 Narrow sinus of Valsalva or 

sinotubular junction
•	 Heavy/bulky leaflet calcification and 

long leaflet length extending above 
coronary ostia

•	 High implantation
•	 Commissural malalignment

•	 No stent frame (homograft/stentless valve)
•	 Externally mounted leaflets such as Mitroflow 

(Sorin) or Trifecta (Abbott) 
•	 Supra-annular position
•	 Bulky calcified leaflets

Abbreviations: BHV, bioprosthetic heart valve; THV, transcatheter heart valve. 
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Procedural-related factors also play a role in obstruc-
tion risk at the time of TAVR. The inadvertent align-
ment of a transcatheter heart valve (THV) commissural 
post in front of the native coronary ostia may prevent 
blood flow into the coronary artery. With the self-
expanding CoreValve Evolut THV (Medtronic), it is pos-
sible to reduce the likelihood of commissural malalign-
ment by positioning the flush port of the delivery 
catheter to the 3 o’clock position during advancement 
through the iliofemoral arteries.3 Such maneuvers do 
not appear to be effective with the balloon-expand-
able Sapien 3 THV (Edwards Lifesciences) even if it is 
crimped with intentional commissural orientation on 
the balloon delivery catheter.3,4 Furthermore, the trend 
toward higher valve implants to reduce permanent 
pacemaker rates comes with the trade-off of increas-
ing the obstruction risk of elevating the covered skirts 
of the newer-generation THVs further into the aorta, 
which may be a particular problem in patients with low 
coronaries and/or effaced sinus of Valsalva. 

Obstruction During ViV TAVR 
When considering ViV TAVR in either an existing 

surgical prosthesis or existing THV, several additional 
factors must be considered to evaluate the coronary 
obstruction risk. In particular, sinus sequestration 
becomes a more common mechanism of coronary 
obstruction due to the behavior of displaced prosthet-
ic valve leaflets. As the THV is implanted, the leaflets 
of the first prosthesis are pinned open. In patients with 
low and narrow sinotubular junction, this creates a 
“tube graft” within the ascending aorta, which seques-
ters the sinuses of Valsalva and obstructs blood flow to 
the coronary arteries that arise therein (Figure 2). The 
risk appears to be highest when the surgical valve has 
externally mounted leaflets, which are not constrained 
by the commissural suture posts and are more easily 
displaced toward the coronaries.

Coronary obstruction from sinus sequestration is 
predicted to be an even bigger problem for TAVR-
in-TAVR when the first valve is a self-expanding 
CoreValve Evolut THV. This is because the supra-annu-
lar THV leaflets lie high in the aorta and when pinned 
open during TAVR-in-TAVR, the leaflets will extend 
above the coronaries in most patients.5 If there is little 
or no space between the original THV and the aortic 
wall, the first THV becomes a tube graft. 

To evaluate and identify patients at risk for coronary 
obstruction during ViV TAVR, two measurements are 
useful. The virtual valve-to-coronary (VTC) distance 
is obtained by simulating a virtual THV on prepro-
cedural CT imaging and measuring from the virtual 

valve to the coronary ostia. The diameter of the virtual 
valve is determined by the size of the intended THV 
centered on the surgical bioprosthetic heart valve. 
A VTC distance of < 3 mm is considered high risk, 
3 to 6 mm is considered intermediate, and > 6 mm is 
considered low risk. The virtual valve-to-sinotubular 
junction (VTSTJ) distance is the measurement of the 
virtual valve to the sinotubular junction. Typically, we 
consider a VTSTJ < 2 mm to be high risk. However, 
it is important to emphasize that these two mea-
surements are by no means the only considerations. 
Patient anatomy, the existing surgical bioprosthe-
sis, and the intended THV must all be factored into 
the risk assessment. 

TECHNIQUES TO MITIGATE CORONARY 
OBSTRUCTION RISK

In patients identified to be high risk for coronary 
obstruction, it is always worth first revisiting surgi-
cal aortic valve replacement. However, many patients 
are not good surgical candidates due to anatomy or 
comorbidities. When TAVR is the only option, several 
techniques are available to mitigate the risk of obstruc-
tion, including the “chimney” or “snorkel” stenting 
technique, originally used for renal and mesenteric 
artery preservation after endovascular aortic aneurysm 

Figure 1.  Mechanisms of coronary obstruction during TAVR. 

Direct obstruction by coronaries 
by leaflet

Obstruction by a calcific nodule 
on the leaflet

Obstruction by TAVR commisural 
post or skirt

Obstruction by embolized 
(thrombus or degenerative) 

material

Mechanism of 
coronary obstruction 

during TAVR

Indirect obstruction by sinus 
sequestration where leaflet 

blocks the entire sinus of Valsalva



T A V R

VOL. 15, NO. 2 MARCH/APRIL 2021 CARDIAC INTERVENTIONS TODAY 47 

repair. In this technique, the stent is deployed in the 
coronary ostia, and the proximal portion of the stent 
is extended out into the aorta between the aortic wall 
and the THV, holding the offending leaflet out of the 
way and preserving coronary flow. In TAVR for native 
aortic valve stenosis, the “snorkeled” stents can be 
crushed between the THV stent frame and the aortic 
wall, potentially creating a nidus for late coronary stent 
thrombosis. During ViV TAVR, snorkel stenting is even 
less favorable given the likely higher risk of crushing 
the coronary stent.

In our opinion, leaflet modification using BASILICA 
(bioprosthetic or native aortic scallop intentional 
laceration to prevent iatrogenic coronary artery occlu-
sion) is a more physiologic approach.6 This procedure 
uses catheters, a snare, and an electrified wire to lacer-
ate the leaflet and create a triangular space that allows 
blood flow into the coronary artery. Early studies show 
that the BASILICA technique is both safe and effective 
in preventing coronary obstruction.7 It is important to 
highlight that BASILICA in its current form may not 
be a reliable strategy to prevent coronary obstruction 
during TAVR-in-TAVR because it might not achieve 
sufficient leaflet splay.8 Modifications of BASILICA may 
address this concern.9

CONCLUSION
Coronary obstruction during TAVR is a rare but 

devastating TAVR complication. Multiple anatomic-, 
procedural-, and valve-related factors contribute to 
this risk. Preprocedural CT imaging can identify high-
risk patients and plan adjunctive procedures, such as 
BASILICA, to prevent coronary obstruction.  n 
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Figure 2.  Sinus sequestration during ViV TAVR with a self-
expanding valve within a self-expanding valve. Long-axis CT 
scan after TAVR showing relationship of the THV and the aor-
tic root anatomy and corresponding schematic (A, B). Short-
axis CT scan of the same patient at the level of the pinned 
leaflet plane and corresponding schematic (C, D). 
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