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CASE REPORTS 

Finalists From CRT’s 2025 Nurses 
and Technologists Interesting Cases 
Competition
The Cardiovascular Research Technologies (CRT) meeting was 
held March 8-11 in Washington, D.C

At its 2025 meeting, CRT continued a new tradition that began 
in 2024 — a competition focused on cases submitted by 

nurses and technologists, with four finalists asked to present 
their cases during CRT’s Nurses and Technologists session. 

Cath Lab Digest is proud to share the featured CRT cases in this 
issue (listed alphabetically by first author):

• Microvascular Spasm in CMD: More than What Meets 
the Scan 
Fatima Bangura, BSN, RN

• Successful Treatment of Early Bioprosthetic Mitral 
Valve Fusion in a Patient on VA ECMO With Balloon 
Valvuloplasty via Direct Cannulation of Pulmonary Vein
Richard Casazza, MAS, RT(R)(CI); Paul Saunders, MD; Bilal 
Malik, MD; Robert Frankel, MD; Mazin Khalid, MD; Adnan 
Sadiq, MD; Arsalan Hashmi, MD; Gregory Crooke, MD

• Hearts in Sync: The Power of Teamwork in the 
Cath Lab  
Decima Felder, MSN, RN

• The Direct Subaortic Laceration of the Septal 
Membrane (DALAS) Procedure 
Brandy D. Smith, BS, RCIS, LMRT

continued on page 15

CRT CONFERENCE COVERAGE

Disparities in Interventional Cardiology 
By Laura Simson, MA

A session report from the Cardiovascular Research Technologies (CRT) 2025 
meeting, held March 8-11, in Washington, D.C.
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How do you determine which 
patients are candidates for 
mechanical thrombectomy 
versus thrombolysis? 

There are several factors that 
determine whether the patient 

is more appropriate candidate for lysis or 
mechanical thrombectomy, including the 
condition of the patient, their stability, and 
their overall risk for systemic lytics. We 
start by risk-stratifying all our patients on 
presentation, which is in line with the Pul-
monary Embolism Response Team (PERT) 
Consortium. We use the European risk 
classes, which are intermediate-high, in-
termediate-low, high, and low-risk patients. 
The low-risk patients usually do not receive 
anything beyond medical management and 
many of the intermediate-low risk patients 
are also medically managed with anticoagu-
lation. For intermediate-high risk, high-risk 
or massive PE patients, the devil is really 
in the details, because these distinctions 
can often blur. 

Are there specific patient characteristics 
(eg, age, comorbidities, clot burden) that 
make you more or less likely to intervene 
with mechanical thrombectomy? 

Clot burden doesn’t always tell the entire 
picture. Clot does tend to be the most prev-
alent measure because we can actually see 
it, but there tend to be other signs in blood 
chemistries and echocardiograms that offer 
a better sense of the potential for long-term 
ramifications from not treating.

Bicarbonate deterioration can be a very 
prevalent sign of impending problems or 
deterioration of the right ventricle. Some 
people use lactate, troponins or BNPs, but 
these tests are not at all specific for indicating 
the necessity for treatment. 

In our process, we spend time evaluating and 
weighing all of these factors, and then looking 
at the patient and their overall condition. 
Are they symptomatic? Obviously when the 
patient has a massive pulmonary embolism 
(PE), they are very sick and you have to do 
something right away, which makes the choice 
of treatment much simpler. In older patients 
with a lot of comorbidities, significant PE can 
be completely detrimental to their overall 
health. These patients look sick right away, so 
details are often easier to tease out because 
there is no question about what is happening. 
Younger patients may have a greater reserve 

that is initially cushioning them, but they can 
reach that severity index very quickly once the 
right ventricle becomes completely dysfunc-
tional. You may have a 30-year-old with a PE 
and they look okay, but all of a sudden a few 
hours later, they are coding. 

Can you explain computer-assisted vacuum 
thrombectomy (CAVT)? 

CAVT is a specific mechanical thrombectomy 
technology that uses computer algorithms to 
aid in clot detection and blood loss mitigation. 
It has evolved from what I would call early 
mechanical thrombectomy — using a big 
tube and suction where you just try to get 
everything out. CAVT is a more sophisticated, 

refined method of thrombectomy. I am seeing 
decreased blood loss and more efficient clot 
removal with CAVT, which can detect whether 
there is thrombus engaged with the catheter. 

Can you explain the CAVT user interface? 
There are both visual and audio cues. Using 

CAVT has become second nature. I am not 
necessarily standing there watching the clot 
go in, but moving the catheter and feeling 
the tactile response. When you do enough of 
these procedures, you can tell by feel when 
the catheter has been cleared of clot and it is 
reinforced with audio feedback from the device. 

How does CAVT affect procedure time? 
The more familiar you become with the 

equipment and the technology, and adept at 
the skillset, the shorter the procedure. Stick 
to close, my CAVT procedures may now run 
20 to 30 minutes. That is a big difference 
from infusion catheter therapy where you are 
putting in lytics for four hours. 

Can you share more about your standard-
ized protocol? 

We have been able to standardize our prac-
tice and treatment algorithms (Figures 1-2), 
which makes it easier and simpler to find a way 
forward when we do have outliers. That pro-
cess goes forward as a joint venture between 
our Clot Team and the referring physician. 
The Clot Team encompasses the evaluation 
and treatment of all clots. The team is made 
up of five physicians with 24/7 coverage of 
all regional hospitals. The referring doctor, 
typically an emergency department doctor 
or hospitalist, contacts us to initiate the 
process, whether it is a challenging case or 
a quick question. 

Computer-Assisted Vacuum 
Thrombectomy (CAVT) Designed for 
Quick, Safe, and Effective Clot Removal 
CLD talks with Stanley K. Zimmerman, MD, FACC, FSCAI.

CAVT is a specific mechanical thrombectomy technology that 
uses computer algorithms to aid in clot detection and blood 
loss mitigation. It has evolved from what I would call early 
mechanical thrombectomy — using a big tube and suction where 
you just try to get everything out. CAVT is a more sophisticated, 
refined method of thrombectomy. 
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If you have someone who is stable on med-
ical therapy, how do you make the decision 
to escalate to intervention?

As a cardiologist, I am used to randomized, 
controlled trials for almost every single thing I 
do, but how do you start randomization when 
so many of us on the front lines have seen the 
dramatic benefits from thrombectomy? Anecdot-
ally, we can say yes, but it would be nice to have 

some hard data. Several studies are underway, 
including STORM-PE, which is evaluating CAVT 
with anticoagulation vs. anticoagulation alone.1 
With the data from these studies, we might be 
able to determine if there is a benefit in treating 
certain intermediate risk patients that we are not 
currently treating with thrombectomy. 

Historically, we have spent decades not 
doing anything for many of these patients 

and found out the hard way that the chronic 
thromboembolic pulmonary disease process is 
difficult to manage. These are tough patients 
with progressive shortness of breath and they 
are hard to treat. We have new medications, 
but chronic thromboembolic pulmonary dis-
ease is still something that we would prefer 
to avoid for our patients.

What are the key factors that influence 
your choice of thrombectomy device for a 
given PE case? 

Mechanical thrombectomy is something 
that we see works and it is relatively safe. At 
least in our practice, it has led to us using more 
mechanical devices. In 2020, during Covid, 
we were inundated with venous thromboem-
bolism patients and the ICUs were busy. The 
idea of putting an otherwise healthy patient in 
the ICU with catheters in their neck because 
they couldn’t go anywhere else didn’t make 
sense, so we started using more thrombectomy 
devices. Currently in our hospital system, the 
majority of our strategy is for catheter-based 
mechanical thrombectomy. We don’t really 
use a lot of lytic drip catheters anymore. If we 
are using thrombolytics, it tends to be more 
for systemic purposes rather than an infusion 
for the high-risk patients. 

How do you measure procedural success 
beyond just clot removal — are there spe-
cific short- or long-term markers you track? 

We register and internally follow all our 
patients through to 90-day echo assessment, 
and we use a modified version of the Kansas 
City Cardiomyopathy Questionnaire (KCCQ) 
quality of life score in our follow-up. It is also 
important to talk to the patient and get some 
sense of how they feel subjectively 24 hours 
later and 3 months later. The Clot Team has 
monthly meetings and we evaluate our data. 
We initially had a heparin-based protocol for all 
our clots, but switched to an enoxaparin-based 
protocol after reviewing data, talking to other 
physicians, and finding out what other centers 
are doing. It is a large, collaborative effort. 
The outcomes piece is huge. 

What is the makeup of your Clot Team 
from a specialty perspective?Figure 1. Clot Team In-House Protocols: Pulmonary Embolism (PE) Pathway.

PE Pathway

Hemodynamically unstable 
(SSP ≤90mmHg x 15 min., 

vasopressors, severe 
bradycardia)

To Order
• 	CT PE protocol
• 	Epic Order – Consult to Clot Team 

(will include all orders if utilized)
• 	Echo
• 	EKG (alert VTE if LBBB)
• 	Venous Duplex of bilateral lower 	

extremity
• 	Troponins, proBNP, Lactic Acid x 2, 

BMP

Clinical Assessment
• 	Vitals: Particularly hypoxia, 

tachycardia, tachypnea & BP
• 	Hx Syncopal / near Syncopal 

episode
• 	Currently taking or history of 

anticoagulation

Prepare for Intervention
• 	Start anticoagulation
• 	Do not hold or delay heparin 

drip for intervention
• 	Keep patient NPO

Hemodynamically stable

Consult to Clot Team 
and notify Critical Care

Enter Clot Team Consult 
order for follow-up. APP 

will see patient and 
discharge with appropriate 

anticoagulation protocol

Consult Clot Team

Start appropriate 
anticoagulation

Start Heparin Drip and 
consider ECMO

Clot Team 
Decision to Treat 

inpatient

Admit to Critical Care

Follow treatment 
pathway determined 

by Clot Team

Yes

No
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We have one vascular surgeon and the other 
four are interventional cardiologists. We do not 
have a large interventional radiology presence 
where we practice. The vascular surgeon is one 
of my partners. We work in the same depart-
ment of vascular services, which is unique. 
We found pretty quickly that we needed that 
collaboration to be successful. We also have a 
large extracorporeal membrane oxygenation 
(ECMO) program with our own cardiac critical 
intensivists. We work closely with them on 
patients who may have a high deterioration 
factor and have ECMO as a backup if needed. 

What advice would you give to intervention-
alists who are just starting to incorporate 
PE thrombectomy into their practice?

You need significant help from clinical staff. 
The idea that you can just do a thrombectomy 
and be done is shortsighted. The real reason 
we are doing this procedure is for long-term 
patient improvement in health, which ne-
cessitates having a team-based approach in 
place. Sometimes people only think about 
the procedure, which, yes, is a major portion, 
but they don’t think about all the rest. That 
would be my advice: think about all the rest. n 

reference
1.	 STORM-PE Trial. https://www.penumbrainc.

com/storm-pe-trial/

Stanley K. Zimmerman, MD, 
FACC, FSCAI
Director, Catheterization Laborato-
ry and Peripheral Vascular Services, 
Hillcrest Hospital South; Medical 
Director, Vascular Imaging Labo-
ratory, Oklahoma Heart Institute, 
Tulsa, Oklahoma

Figure 2. Clot Team In-House Protocols: Deep Vein Thrombosis (DVT) Pathway.

Clinical Assessment
• History of venous intervention, 

IVC placement
• Currently taking or history of 

anticoagulation
• Assess for clinical signs of 

concomitant PE
• Assess for Phlegmasia Cerulea 

Dolens

To Order
• Venous Duplex of bilateral lower 

extremities
• If there is common femoral vein 

involvement, then strongly consider 
CT abdomen/pelvis with contrast to 
assess for central clot

• If patient cannot have contrast, 
non-contrast CT preferable to no 
scan at all

Prepare for Intervention
• Start anticoagulation
• Do not hold or delay heparin 

drip for intervention
• Keep patient NPO

DVT Pathway

Popliteal, Calf Vein DVT
Severe symptoms 
regardless of DVT 

location
Iliofemoral DVT Iliocaval DVT

Severe 
Symptoms?

Clot Team
Consult for possible 

intervention

Discharge with 
appropriate 

anticoagulation 
protocol and follow-up

Admit to hospitalist

No

Yes

Interview sponsored by Penumbra, Inc. Dr. Stanley 
Zimmerman is a consultant for Penumbra, Inc. 
 
Procedural and operative techniques and consid-
erations are illustrative examples from physician 
experience. Penumbra does not endorse any triage 
or treatment protocols. Physicians and hospitals 
must use their medical judgment when selecting 
triage and treatment protocols and Penumbra 
disclaims liability or responsibility for the results 
or consequences of any actions taken in reliance on 
information in this article. 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 attributes 
and other factors.
 
Caution: Federal (USA) law restrictions these de-
vices to sale by or on the order of a physician. Prior 
to use, please refer to the Instructions for Use for 
complete product indications, contraindications, 
warnings, precautions, potential adverse events, 
and detailed instructions for use. Please visit www.
peninfo.inc/risk for the complete IFU Summary 
Statements. Please contact your local Penumbra 
representative for more information.

Find this interview with 
Stanley Zimmerman, MD, 
online:


