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EDITORIAL

Coronary Angiography Challenges After 
Transcatheter Aortic Valve Replacement- 
in-Transcatheter Aortic Valve Replacement
Debabrata Mukherjee , MD, MS; Richard A. Lange, MD, MBA

The recent US Food and Drug Administration ap-
proval of several transcatheter heart valves for 
low surgical risk patients with severe aortic valve 

stenosis has made transcatheter aortic valve replace-
ment (TAVR) the preferred treatment for most individu-
als with this condition. There will continue to be some 
patients with severe aortic stenosis in whom surgical 
valve replacement is preferred, such as those with 
multivessel coronary artery disease not amenable to 
complete revascularization with percutaneous coro-
nary intervention and those with an aortic aneurysm 
or aortic root anatomy not suitable for TAVR. However, 
for the vast majority, TAVR is rapidly becoming the pre-
ferred procedure. As eligibility for TAVR has expanded, 
the number of such procedures in the United States 
has continued to increase from 4666 in 2012 to 63 361 
in 2018.1

See Article by Nai Fovino et al.

As TAVR indications have expanded into lower-risk 
younger patients with longer life expectancy, there will 
be an increasing necessity for coronary angiography 
and percutaneous coronary intervention in patients after 
TAVR because of the progression of coronary artery dis-
ease and development of acute coronary syndrome.2 
While overall complications with TAVR have significantly 

decreased over time, challenges with coronary access 
following “successful” TAVR remain a problem in the 
contemporary era.3 Specifically, coronary angiography—
and consequently percutaneous coronary intervention—
may be hampered by the displaced leaflets of the native 
aortic valve, the metallic frame or leaflets of the tran-
scatheter heart valve, and the commissural suture posts 
of the transcatheter heart valve.4 One real-world study 
of patients treated with either Evolut R or Evolut PRO 
valves or with SAPIEN 3 valves reported that coronary 
intubation may be challenging in a significant proportion 
(ie, up to 35%) of patients after TAVR using these valves.5 
Another study of 200 subjects with symptomatic severe 
aortic stenosis who underwent TAVR using commer-
cially available transcatheter heart valves demonstrated 
challenges to future coronary intubation and aortic valve 
reintervention in 9% to 13% of low-risk patients.6 One 
strategy that has been proposed to prevent coronary 
obstruction during TAVR is the BASILICA (Bioprosthetic 
or Native Aortic Scallop Intentional Laceration to Prevent 
Iatrogenic Coronary Artery Obstruction During TAVR) 
approach,7 a transcatheter technique that slices or per-
forates the target aortic valve leaflet to prevent coronary 
obstruction. A pilot study reported that BASILICA was 
feasible in both native and bioprosthetic valves,7 but ad-
ditional larger prospective studies are needed to further 
assess its safety and efficacy.

If coronary access is made difficult or challenging 
after initial TAVR, the problem is compounded in patients 
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undergoing redo TAVR. While TAVR-in-TAVR was initially 
performed mostly for acute management of suboptimal 
function of the bioprosthesis during the procedure, it is 
now increasingly being used electively for transcathe-
ter prosthesis dysfunction months or years after valve 
implant.8,9 The characteristics and the anatomical di-
mensions (inner diameter, height of leaflets, etc) of the 
pre-existing valve are of supreme importance for se-
lecting the appropriate transcatheter heart valve and to 
safely perform a redo TAVR procedure. When the sec-
ond transcatheter heart valve is implanted, the leaflets 
of the first prosthesis are typically displaced vertically, 
creating a cylindrical cage that may impair coronary 
cannulation and possibly coronary flow. One strategy 
that has been suggested to prevent blockage of the cor-
onary artery is the insertion—but not deployment unless 
required—of a stent into the coronary artery at risk10 that 
can then be deployed for abrupt ostial obstruction.

In this issue of the Journal of the American Heart 
Association (JAHA), Nai Fovino et al evaluated the poten-
tial risk of coronary access challenges after redo TAVR in 
137 consecutive patients who underwent initial TAVR with 
various transcatheter heart valves.11 The authors report 
that coronary angiography after redo TAVR may not be 
feasible in ≈30% of patients currently treated with TAVR. 
Furthermore, implantation of a supra-annular transcatheter 
heart valve initially, female sex, and small sinotubular junc-
tion dimensions were independent predictors of impaired 
coronary access after TAVR-in-TAVR. Inability to perform 
diagnostic angiography and percutaneous coronary in-
tervention has significant implications in the future care of 
these individuals, and prospective strategies need to be 
developed to mitigate this problem. A key consideration is 
the type of valve implanted at the initial TAVR procedure. If 
the transcatheter heart valve’s metallic frame is positioned 
above the sinotubular junction during the initial procedure, 
future TAVR-in-TAVR may be inadvisable, because the dis-
placed leaflets of the original transcatheter heart valve may 
obstruct the coronary ostium, affecting flow to the coronary 
artery that arises from that sinus.12 While a strategy of lower 
initial transcatheter heart valve implantation would increase 
feasibility of coronary angiography after redo-TAVR, this 
would likely result in higher rates of pacemaker implantation 
during initial valve placement.13,14 Accordingly, a thoughtful 
careful risk–benefit analysis is indicated. At this time, im-
plantation of an intra-annular (rather than supra-annular) 
transcatheter heart valve with a lower frame, low skirt or 
commissure height, and large open cells that are designed 
to align the transcatheter heart valves commissures with 
the native aortic valve commissures is preferable to accom-
modate future coronary access. Given the increasing use 
of TAVR in younger patients, new transcatheter heart valves 
should be designed to facilitate future coronary access in 
patients who may require redo TAVR.
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