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PE, SIMPLIFIED

A cute pulmonary embolism (PE) is responsible for 
an estimated 100,000 to 180,000 deaths annually 
in the United States, making it the third leading 
cause of cardiovascular mortality and the leading 

preventable cause of in-hospital death.1-3 In addition to 
mortality, PE is associated with significant morbidity, 
including the need for chronic anticoagulation (AC) therapy, 
oxygen therapy, rehabilitation, and development of chronic 
thromboembolic pulmonary hypertension. PE is also 
costly, requiring multiple days in the intensive care unit or 
hospital step-down unit for hemodynamic and respiratory 
stabilization. Further, these patients require multiple tests 
to diagnose and follow their progress, including extensive 
investigation to better identify the underlying cause of PE.4

Because of the significant morbidity and mortality 
associated with PE, there has been interest in improving 
its treatment, including improving patient quality of life 
and reducing overall health care costs associated with 
treatment. This has led to significant improvement in 
treatment options over the last 10 years with catheter-
based interventions and the establishment of PE response 
team (PERT) programs.5 The ultimate goal has been 
to identify intermediate-high–risk patients early, treat 
proactively with catheter-directed devices, and discharge in 
a timely fashion, collectively reducing mortality, morbidity, 
length of stay, and cost.

Early research showed that catheter-directed thrombolysis 
(CDT) can reduce right ventricular (RV) dysfunction 
in intermediate- and high-risk PE.6 However, CDT does 
not provide an immediate therapeutic result, and 
contraindications to thrombolytic therapy can limit its 
applicability.7 This led to the introduction of mechanical 

thrombectomy (MT). Recent evidence has supported the use 
of MT as an adjunctive therapy to AC in acute intermediate-
risk PE to safely reduce clot burden and RV/LV (right 
ventricular/left ventricular) ratio.8-10 A recently published 
randomized controlled trial showed lower hemodynamic 
deterioration in patients undergoing MT versus CDT but no 
difference in mortality or major bleeding.11

Although catheter-based interventions have helped 
treatment progress, they are not without drawbacks that 
have limited broad utilization. In fact, only 5% to 15% of 
PE patients are treated with catheter-based intervention, 
with a median of about 6% across all hospitals studied.12 
Studies focusing on high- and intermediate-risk PE 
patients show slightly higher percentages of catheter-
based intervention utilization, ranging from 11.4% to 
20.6%.12 This heterogeneity of care has been shown to 
be highly influenced by people living in underserved or 
underprivileged areas of the United States, where access 
to catheter-based interventions or physicians experienced 
in these latest forms of treatment are not available.13 
Furthermore, complication rates from PE range widely 
across treatment centers. Although differences in patient 
severity seen at institutions are a contributing factor, it 
should be our goal to improve standardization of care and 
reduce heterogeneity of patient outcomes.  

A number of opportunities exist with the expanding 
role of PERT programs and growing data supporting the 
use of MT to treat intermediate-high–risk PE. The next 
generation of PE devices must be safe, provide reproducible 
outcomes, and reduce procedure time without increasing 
overall treatment costs. Furthermore, they must empower 
physicians during the procedure and lower the learning 
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curve, which will ultimately expand this life-saving 
opportunity across the United States.

As we look to the future, devices that can complete 
the case with a single pass through the heart will have 
value. Removing guesswork around what is happening at 
the tip of the catheter in real time during clot extraction 
aspirations will reduce procedure time and make 
thrombectomy more precise. Reducing the need for 
operator-specific skill in catheter and wire manipulation 
will help broaden adoption while also reducing overall 
procedure time and complications. Finally, the focus should 
also be on improving patient outcomes and reducing 
procedural complications, such as bleeding risk and 
procedural blood loss. One simple, yet effective approach 
is the emergence of devices that enable clot extraction 
with less guidewire and catheter manipulation, and the 
ability to return patient blood that is lost during clot 
aspiration. Investigational Device Exemption (IDE) trials of 
new devices have already shown promise in limiting the 
need for postprocedure blood transfusions, which increases 
the complexity in providing patient care, increases 
hospitalization time, and increases treatment costs.

 
What do you see as the biggest value in 
broadening the adoption of MT?

Dr. Shishehbor:  We want every patient with intermediate- 
and high-risk PE at any location in the world to have the 
option to be treated with MT. For these patients, MT provides 
faster hemodynamic and respiratory stabilization, reduces 
length of hospital stay and health care costs. If we can achieve 
that and reach zero device-related complications, the impact 
will be substantial. For example, in the AVENTUS IDE trial, 
there were zero device-related major adverse events in over 
130 cases. For the right patient, MT can make treatment safer, 
more efficient, and more cost-effective.

 
How can new MT devices, such as the AVENTUS® 
Thrombectomy System, address challenges in PE 
treatment?

Dr. Shishehbor:  The AVENTUS Thrombectomy System 
addresses key challenges in PE procedures by intelligent 
directional aspiration with streamlined blood reinfusion. 
The aspiration catheter requires less manipulation and allows 
treatment with a single aspiration catheter, minimizing 
multiple exchanges and the need for additional devices. 
Because of its directionality, it also can effectively aspirate 
clot without the need to navigate into side branches of the 
pulmonary arteries. In most cases, you can park the guidewire 
in the lower lobe and effectively aspirate clot without the need 

to continually manipulate the wire and catheter. Physicians 
are also empowered with the AVENTUS TrueClot™ Sensing 
technology to know what is happening at the tip of the 
catheter in real time, which eliminates guesswork during clot 
extraction aspirations. Finally, the AVENTUS System allows 
for simple and efficient blood return that can be done on the 
patient table without multiple support staff. These features 
improve the procedure and provide fast, efficient, and safe 
outcomes for patients.  n
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