CATH LAB BASICS
Coronary Artery Calcium in PCI:
Considerations for Plaque Modification

Jake Rogers, BS, Radiography and ICVT;
Professor Richard Merschen, EdS, RT(R) (CV), RCIS

t is estimated that as many as 30% of patients with coro-

nary artery disease (CAD) requiring percutaneous coronary
artery intervention (PCI) have lesions with significant coro-
nary artery calcium (CAC).>2 These numbers are increasing as
more people are developing risk factors associated with CAC,
including classic cardiovascular risk factors like hypertension,
diabetes, tobacco use, obesity, hyperlipidemia and aging.

CAC is also closely linked to chronic kidney disease (CKD),
inflammatory processes, and genetic conditions. CKD affects
approximately 40 million American adults, and these numbers
have more than doubled since 1990.3° Patients with CKD also
face additional CAC risks because of associated metabolic,
mineral, and bone disorders, which are associated with CAC of

the media and adventitia.>* )
continued on page 25

Cath Lab Digest

A product, news & clinical update for the cardiac catheterization laboratory specialist

www.cathlabdigest.com e September/October 2026 e vol. 34, no. 5

IN-STENT RESTENOSIS

Treat the Mechanism First:
Preparing Recurrent ISR
for Drug-Coated Balloon
Therapy

Brian K. Jefferson, MD, FACC, FSCAI

THROMBECTOMY

Advancing Pulmonary Embolism
Care: Mechanical Thrombectomy,
PERT Programs, and Post-PE
Follow-Up

Pratik Sandesara, MD

PAGE 14

HYPERTENSION TREATMENT

Building a Comprehensive
Hypertension Program:

A Multidisciplinary
Approach to Renal Denervation

A conversation with Dr. Hurtado and Dr. Delgado from the University of
Miami on patient selection, collaboration, and integrating ultrasound renal
denervation into hypertension care. PAGE 20

~Mmp Global



14 THROMBECTOMY

Advancing Pulmonary Embolism Care:
Mechanical Thrombectomy, PERT
Programs, and Post-PE Follow-Up

Pratik Sandesara, MD

Can you tell us about your work?

I'm an interventional cardiologist
specializing in complex coronary
and endovascular interventions.
I am also part of a multidisci-
plinary pulmonary embolism
response team (PERT) at Emo-
ry Healthcare, so we are very involved in the
care of patients with pulmonary embolism,
both acutely in the hospital and during outpa-
tient follow-up. I see patients across the entire
spectrum, from their initial presentation in the
emergency department through outpatient
follow-up, sometimes many years after a PE.

What feels most different about PE diag-
nosis today compared with five years ago?

With the availability of catheter-based de-
vices, there is now a greater focus on iden-
tifying patients who may benefit from early
catheter-based intervention in addition to
anticoagulation. Many institutions now have
standardized risk-stratification and manage-
ment protocols/algorithms that incorporate
biomarkers such as troponin, BNP, lactate,
and imaging to identify right ventricular strain/
dysfunction. These tests are obtained early as
part of a systematic approach rather than on
an ad hoc basis, where some patients get them
and others do not. Increasingly, they are routine
components of a protocolized approach. As a
result, we are identifying patients who may
benefit from early catheter-based interventions
much more quickly than we did five years ago
(i.e., which patients are likely to decompensate
and might benefit from earlier intervention).

The new clinical categorization guide-
lines' aim to add more granularity beyond
‘intermediate’ and ‘high’ risk. How has
that changed your decision-making for
intermediate-risk patients?
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The new 2026 acute PE guidelines introduced
five clinical categories, A through E, with sub-
categories designed to classity patients more
precisely and provide evidence-based thera-
peutic decision-making.! I think this reflects
a conceptual shift away from an approach
based primarily on anatomic clot burden and
toward a more pathophysiologic approach
that integrates clinical severity, biomarkers,
imaging, and hemodynamics.

The respiratory modifier adds another vari-
able that can help identify patients who are
sicker than the traditional low-, intermediate-,
and high-risk categories might suggest. It may
allow us to recognize earlier which patients
warrant intervention.

There is also an increased emphasis on PE
response teams (PERTSs) with a class 1 rec-
ommendation for the use of multidisciplinary
PERTS to improve care delivery.

Overall, this categorization helps us further
stratify intermediate-risk patients, and identify
those who are more likely to decompensate
and may benefit from earlier intervention
with advanced therapies, including systemic
thrombolysis and catheter-based or surgical
interventions.

Can you describe Emory’s PERT program,
how it was established, and how it has
evolved?

Our multidisciplinary program has been in
place for several years. It started with a few ear-
ly champions of the program. They developed
a comprehensive algorithm to identify which
patients might benefit from catheter-based
intervention or systemic thrombolysis. At the
time, the catheter-based treatment options
were primarily catheter-directed thrombolysis
or systemic thrombolysis, and mechanical
thrombectomy was just beginning to enter
the field. That emerging technology helped
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The available data continue to
show that these procedures are
a valuable option for PE patients.

drive their interest, and the program grew
from there.

Today, it is a multidisciplinary program
involving interventional cardiology, cardiac
surgery, vascular medicine, hematology, and
pulmonary critical care.

In addition to the acute PERT program,
we also have a chronic thromboembolic pul-
monary hypertension (CTEPH) program.
Some patients present with acute-on-chronic
thrombus, while others have an entirely acute
event. When we suspect that there is more
going on than an acute PE and that a patient
may benefit from a broader CTEPH treatment
approach, we involve the CTEPH team as well.

‘When clinicians call the PERT team, what are
the main decisions they need help making?

Our approach is to be involved with every
patient who has a PE, even if it is considered
low risk. We provide recommendations on
acute medical therapy and discharge planning,
but the biggest priority is identifying patients
who may benefit from catheter-based therapies
and intervention.

The first question is whether the patient
needs urgent treatment. We review the case
and help determine who should go to the
cath lab for immediate intervention versus
who can be started on anticoagulation and
undergo a more complete assessment the next
day, particularly if the call comes overnight.

The second question is whether the patient
needs any intervention at all or whether the PE
can be managed with anticoagulation alone.
We also help evaluate patients who are already
on anticoagulation but present with a second
or third event. In those cases, the team can
guide the workup for etiology of recurrent
events and potential evaluation for CTEPH.

Ultimately, the main questions are: Does
this patient need something urgently, and if
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not, do they need an intervention at all? That
is the guidance clinicians are usually looking
for from the PERT team.

Can you share a recent case that shows
how the PERT team manages a rapidly
deteriorating patient and coordinates ad-
vanced therapy?

A few weeks ago, a patient presented around
4 am with a PE. The patient was hypotensive
and had been started on low-dose vasopressors,
and the PERT team was called. We felt this
was someone who would likely benefit from
early catheter-based intervention based on
American Heart Association/American College
of Cardiology Category E classification. The
patient experienced cardiac arrest in the ICU
before treatment could be initiated.

Because the PERT team was already in-
volved, we were able to initiate extracorporeal
membrane oxygenation (ECMO) quickly to
stabilize the patient. They were then taken
to the cath lab for mechanical thrombectomy
to remove the high thrombus burden. Within
about two days, the patient was decannulated
and doing very well.

These borderline patients raise difficult
questions. Do you give systemic tPA imme-
diately? In this case, the patient was older, so
bleeding risk was a concern. Do you place the
patient on ECMO first and stabilize them, or
take them directly to the cath lab with the risk
that they may decompensate during transport?
These decisions are very nuanced, and this is
where the PERT team is especially valuable
in helping ICU and emergency physicians
determine the best course.

Stable patients often allow more time for
evaluation, but these borderline, critically ill
patients require the team to be highly engaged
and hands-on. We work closely with the ICU
team to assess severity and decide whether the
patient needs mechanical circulatory support,
urgent thrombectomy, or systemic thrombolysis.

Without a dedicated PERT program, it
would be much more difficult to coordinate
ECMO, transfer to the cath lab, and do a
mechanical thrombectomy quickly enough to
achieve this type of outcome. These are the
situations in which a formal, multidisciplinary
program is especially helpful.
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How can mechanical thrombectomy affect
ICU and hospital utilization?

One of the benefits of mechanical thrombec-
tomy is the potential for improved resource
utilization, including less time in the ICU and
a shorter hospital stay. We have seen that in
several clinical trials, our own practice, and
market-access analyses from Penumbra have
also examined those outcomes.

Many patients can go directly to the floor
after the procedure because they stabilize
immediately on the table. If our patient had
not been on ECMO and had stabilized after
thrombectomy, they probably would have gone
directly to the floor, which is what happens
in the majority of cases at our center. Even
when patients start in the ICU, if we per-
form thrombectomy and they stabilize with
immediate improvements in hemodynamics
and pulmonary pressures, they can often
transfer to the floor rather than return to
the ICU. This can substantially improve ICU
utilization and reduce total hospital length
of stay. Instead of remaining hospitalized on
anticoagulation for several days while waiting
for symptomatic improvement, patients often
feel better immediately
after thrombectomy.
That immediate clini-
cal improvement is one
of the biggest changes
we have seen in the cur-
rent era as mechanical
thrombectomy proce-
dures have become more
widely available.

to anticoagulation alone.? As we continue to
generate more data, and as the evidence is
reevaluated to incorporate STORM-PE along
with trials such as HI-PEITHO? that support
advanced treatment, we may see stronger
recommendations for intervention in select-
ed intermediate-risk patients. I think that is
probably what we will see in the next iteration
of the guidelines. We will likely also see a shift
in endorsement for catheter-based interven-
tions in lower-risk patients as we continue to
show the safety and efficacy of these devices
and generate more supporting data, including
STRIKE-PE, which is the largest single-arm
study looking at the safety and effectiveness
of mechanical thrombectomy to treat PE.

How do you approach treatment decisions
when emerging evidence may be ahead of
the current guidelines?

We have to remember that guidelines provide
aroad map for overall management; however,
it may not be generalizable for all patients
and so we sometimes have to individualize
the decision-making. For me and a lot of my
colleagues, it is important to engage in shared

One of the benefits of mechanical
thrombectomy is the potential for improved
resource utilization, including less time in the
ICU and a shorter hospital stay. We have seen
that in several clinical trials, our own practice,
and market-access analyses from Penumbra

have also examined those outcomes.

With the 2026 guide-

lines and recent trials,

where do you see the biggest gap between
evidence and real-world practice in inter-
mediate-risk PE?

When you look at the guidelines, advanced
catheter-based therapies, including mechanical
thrombectomy, are considered reasonable for
Category E1 patients and may be considered for
Category D1-2 patients. The guidelines were
written before the STORM-PE data were pub-
lished, which looked at the use of Penumbra’s
Lightning Flash® computer assisted vacuum
thrombectomy (CAVT™) technology compared
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decision-making with the patient. We discuss
the available data, including evidence gaps,
and we talk through the benefits and risks.
A lot of patients want to feel better more
quickly and get out of the hospital sooner. We
often focus on acute, in-hospital outcomes, but
one of the important aspects of STORM-PE
was the evaluation of functional status and
quality-of-life outcomes. That is significant
because a substantial number of patients ex-
perience some degree of long-term limitation
after PE. If we can improve not only their acute
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The next step is making sure trainees are
comfortable with catheter-based therapies so
they can offer it to patients when they enter
practice. I think PE intervention should be a core
component of interventional training programs,
alongside coronary and structural interventions.

condition but also their longer-term symptoms
and functional recovery, that is important
information to include in the conversation.

When patients are acutely ill in the hos-
pital, we can sometimes lose sight of what
their recovery may look like after discharge.
I now make a point of discussing the data
supporting longer-term benefits and symptom
improvement, not just the immediate pro-
cedural outcomes. The STORM-PE findings
have definitely influenced how I have those
conversations with patients.

How can hospitals without on-site PE in-
tervention capabilities improve the transfer
and treatment process for intermediate- and
high-risk patients?

We receive transfer calls for PE patients
all the time. We bring them in for further
assessment and, when appropriate, mechan-
ical thrombectomy. Sometimes a patient is
transferred and ultimately does not undergo
a procedure, but at least we know that a thor-
ough evaluation has been completed.

I think one possible solution would be to
establish regional centers of excellence where
patients can be transferred when the referring
hospital does not have the local capability to
provide advanced PE treatment. Over time, we
may need a model similar to STEMI systems of
care. If a facility cannot provide the necessary
intervention, the patient is transferred to a center
that can. I think we should consider developing
the same type of regionalized approach for
patients with intermediate- and high-risk PE.

Looking ahead over the next 3-5 years,
where do you see the greatest opportunities
to improve PE outcomes?

One important area is the continued
evolution of guideline recommendations
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for catheter-based in-
tervention, especially
mechanical thrombec-
tomy as more evidence
becomes available. Right
now, these recommenda-
tions are Class 2a or 2b,
depending on the clinical
category. The question is:
What additional evidence
do we need to move toward a Class 1 recom-
mendation? I think that is one area where we
need to focus.

The other major opportunity is post-PE care.
Many centers still do not have a structured
follow-up program or a consistent approach
to evaluate for chronic thromboembolic
pulmonary hypertension. We need a more
standardized way to manage patients after
discharge and identify those who may develop
longer-term complications. Longitudinal care
has been emphasized in the new guidelines
with a structured follow-up framework that
is outlined. Emory is fortunate to be a large
CTEPH center, with a dedicated multidisci-
plinary team who can offer balloon pulmonary
angioplasty and pulmonary endarterectomy in
addition to medical therapy. As a result, many
of these patients receive a comprehensive
evaluation and management.

What advances will be most important as
PE treatment continues to evolve?

We are fortunate that there is so much
interest in mechanical thrombectomy tech-
nology. The available data continue to show
that these procedures are a valuable option
for PE patients.

With each iteration of the technology, par-
ticularly with Penumbra’s CAVT technology,
we have seen in my experience procedures
get quicker with a consistent safety profile.?
These patients are already sick, so anything
that can minimize blood loss and shorten
procedure time is important.

The next step is making sure trainees are
comfortable with catheter-based therapies so
they can offer it to patients when they enter
practice. I think PE intervention should be
a core component of interventional training
programs, alongside coronary and structural
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interventions. Not every center can currently
offer mechanical thrombectomy, but broader
access starts with education. ll
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Procedural and operative techniques and considerations
are illustrative examples from physician experience.
Physicians’ treatment and technique decisions will vary
based on their medical judgment. The clinical results
presented herein are for informational purposes only,
and may not be predictive for all patients. Individual
results may vary depending on patient-specific attri-
butes and other factors.
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precautions, potential adverse events, and detailed
instructions for use. For the complete Penumbra
IFU Risk Summary Statements, please visit www.
peninc.info/risk. Please contact your local Penumbra
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