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Dr. Kane discusses simulation-based training for interventional cardiology, innovation in 

complex PCI and CTO, and the importance of team growth and development in the cath lab.

What drew you to interventional 
cardiology, and what aspects 
have kept you engaged through 
the course of your career?

Management of ST-segment eleva-
tion myocardial infarction (STEMI) 
and cardiogenic shock is really what 
sparked my interest. The ability to 

rapidly change the clinical outcome and see immediate 
results right before your eyes was amazing to me.

I love to work with my hands, use my brain, and con-
nect with people. I’ve found that interventional cardiol-
ogy allows you to develop a practice across all three of 
these, and that is what has kept me engaged.

 
What questions are you most eager to answer 
in your clinical research these days?

It’s not exactly clinical research, but my biggest focus 
right now is on developing a simulation course and 
models, almost like flight simulators, for interventional 
cardiologist and cath lab teams.

It can be challenging in the moment to face com-
plications. Complication scenarios are encountered 
relatively rarely, and the cath lab team then has to try 
managing them in life-threatening circumstances. We 
need to develop simulations and models that make 
complications feel routine, so we can make the right 
decisions in the moment. My current goal is to create 
team-based models and comprehensive simulators that 
allow interventional cardiologists and cath lab teams to 
practice complication management and better under-
stand the toolbox for these challenges.

 
You’ve placed a clear priority on mentorship 
and professional community for your career. 
What advice would you share for someone 
looking to approach mentorship in a mutually 
beneficial way? For early career physicians, 

what are some practical ways to start building 
a strong professional community?

Some people learn from books or interacting with 
artificial intelligence, and others learn from videos or 
hands-on experience. But, there is no replacement for 
human connection and mentorship. I am a product of 
the amazing people who trained me. I like to think I 
have taken parts of their practices with me into every 
patient encounter.

From starting to mentor people myself, I’ve learned 
that the greatest gift a mentee can provide is enthusi-
asm, a true interest in the field, and coachability. I would 
encourage early career physicians to find someone whose 
work or practice really inspires you, reach out, and see 
how you can learn from them. Explore ways to collabo-
rate with research, or work with them in a clinical set-
ting. Figure out how you can contribute to a potential 
mentor’s mission. Prioritize direct interactions (phone or 
in-person) over emails. Prioritize relationships over titles, 
positions, and building a curriculum vitae.

 
You have been integral to the development of 
the complex percutaneous coronary interven-
tion (PCI) program at University of Vermont 
(UVM). What do you think are the key building 
blocks to a successful PCI program?

•	 Pick the right practice and environment:  When 
I first visited UVM, I had a sense that this was a 
group already doing some innovative and cool 
things and that they wanted to grow. They had the 
underlying resources to build a complex coronary 
tool kit and a committed staff who knew how 
to manage complex patients. In other words, the 
building blocks were already there, and all I had to 
do was help to put things together.

•	 Build relationships:  Our program would not have 
reached this point if I worked in a silo. My partners 
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and nursing team have been extremely supportive 
of this work, in part because of the investment 
I had made to try to make our institution better. 
Partners have scrubbed with me for new chal-
lenges, and nurses have been willing to go the extra 
mile for a longer case. We all have different goals in 
our work, and those goals are met through collabo-
ration. The better our whole system functions, the 
better our complex PCI program will be. A rising 
tide lifts all boats.

•	 Teach, teach, teach:  To be successful, you really 
need to have all team members practicing at the 
highest scopes of their practices. Teaching tech-
niques, equipment, procedural steps, and theory is 
essential and helps develop the people around you.

•	 Demonstrate impact:  Show the impact of your 
work, whether through patient testimonials or 
overall improvement in success and outcomes for 
patients. Having your group and the greater region 
being aware of the work we do and the impact it has 
on patients’ lives helps bring energy to the program.

•	 Keep building:  I am very grateful for the program 
we have developed over the past years, but there 
is always room for improvement, efficiency, and 
impact. It’s important to continue evolving. I am 
always trying to learn from other programs and 
operators to see what is working from their perspec-
tive. I can then bring those successes to my own lab.

 
What do you think are the most promising new 
frontiers in the world of complex PCI?

Safety of procedures and durability of results. I think 
the question for complex PCI and chronic total occlusion 
(CTO) interventions has shifted from, “Can we get these 
arteries open successfully?” to “How can we do this more 
safely, and how can we keep the arteries open?”

Over recent years, there has been an evolution for 
CTO PCI, with staging procedures such as STAR (sub-
intimal tracking and reentry) and SPM (subintimal 
plaque modification). Although these techniques 
need to be explored further, I think they help provide 
potentially safer CTO PCI approaches. I have also been 
excited about recent drug-coated balloon (DCB) stud-
ies, including hybrid stent and DCB strategies in diffuse 
disease and DCBs in bifurcation lesions. Although many 
questions remain, I am excited to see more trial out-
comes data in this space.

 
CTO PCI is a primary clinical interest of yours, 
and you’ve recently been exploring use of the 
subintimal space and “investment” procedures. 

What signals tell you when a case is better 
served as an investment procedure rather 
than a complete revascularization attempt? 
How has having investment procedures as 
an option changed your overall approach to 
CTO PCI?

First are the anatomic and patient factors: Is the 
patient elderly? Do they have renal disease? What is 
their overall cardiac function? What collaterals do they 
have to the occluded territory? Will I have to cross an 
epicardial or a sole collateral where ischemia may not 
be tolerated?

Second are technical factors. Do they have reasonable 
antegrade or retrograde options? WilI I have the guide 
support needed to complete the procedure? Have 
other steps of the algorithm failed?

As these factors add up, I will often consider a staged 
procedure either up front or as a bailout to a tradi-
tional algorithmic approach. The key concept here is 
to ensure you change the game and increase the prob-
ability for success if success cannot be reached safely in 
a single procedure.1

 
In a recent publication, you and colleagues 
evaluated trends in use of a microaxial flow 
pump (mAFP) for select patients with STEMI 
complicated by cardiogenic shock, suggesting 
that mortality benefit is not uniform across all 
patient groups.2 Where do you think the field 
most lacks clarity when it comes to who ben-
efits from these devices? How does this influ-
ence your decision-making for patient selec-
tion for mechanical circulatory support (MCS)?

Our study essentially demonstrated that patients 
aged > 75 years did not derive the same benefit of 
mAFP that younger patients did.2 The key challenge of 
MCS and mAFP is not the lack of therapeutic/hemo-
dynamic benefit but rather the inability to tolerate the 
therapy.

While patients get great hemodynamic support 
with these devices, they often face challenges that 
can increase mortality rates: limb ischemia, hemolysis, 
renal injury, and bleeding complications. The ques-
tion really is not which patient will benefit from these 
devices, but rather who will be able to tolerate the 
therapy and for how long. In many cases, very sick or 
crashing patients will have not a clear alternative to 
placement of these devices, but we need to focus on 
quickly removing them and developing systems and 
teams that can manage and limit the complications. 
Hopefully, in the years ahead, we will have devices that 
are better tolerated by patients.
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What practical advice would you give regard-
ing integrating advanced techniques while 
keeping care aligned with each patient’s indi-
vidual needs and goals?

Complex PCI is just as much about the conversations 
you have outside of the cath lab as it is the techniques 
and tools you use in the lab. Understanding a patient’s 
overall health and functional status is a key place to 
start. You then really need to understand the patient’s 
overall goals, values, and preferences for therapy. Once 
the informed and shared decision is made, you will 
know what your aim is for therapy, whether a proce-
dure is appropriate, and what work to take on in the 
lab. This really is the art of medicine.

I review the films closely and will often try to talk 
out the plan for the case with a fellow or the team I am 
working with. I also try to have these complex cases 
be a routine part of my practice. You are what you do 
often, and if that is complex and challenging cases, then 
at a certain point, this will start to feel more routine.

 
What are some routines that help you stay bal-
anced on busy and/or stressful case days?

I think the answer to this question has shifted 
throughout my career. I have a 10-month-old at home, 

so I wouldn’t say I have the ideal health and lifestyle 
routine going for me at this time. I try to take a few 
moments every day to ask myself big questions about 
the meaning, purpose, and values that I wish to culti-
vate in the work I do. Having a deeper understanding of 
my day to day helps me find focus and eases much of 
the stress of the work. n
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DR. KANE’S TOP TIPS FOR A COLLABORATIVE CATH LAB CULTURE

Evolve as a team—as you develop, make sure to bring that growth 

to those you work with as well. 
01

Encourage each person involved in your team to work at the top of 

their scope of practice.02

Ensure morbidity and mortality conferences are productive, 

not punitive.
04

Communicate, be a teacher, and be a better learner.03
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