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Successful percutaneous catheter-directed treatment of high-risk
pulmonary embolism: a case report
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Background: Pulmonary embolism (PE) is an acute cardiovascular syndrome characterized by high
incidence and mortality. The therapy of this condition is based on anticoagulation and hemodynamic
support, but in case of high-risk mortality, the European Society of Cardiology (ESC) guidelines recommend
systemic thrombolytic therapy and surgical embolectomy if thrombolysis is contraindicated or has
failed; nowadays several percutaneous catheter-directed treatments for local thrombolysis or mechanical
embolectomy are available, but they have Ila class of recommendation, because of lack of robust scientific
evidence favoring their use.

Case Description: We described a case of high-risk PE treated with a novel percutaneous system for
mechanical embolectomy, which consists of a large aspiration catheter that was advanced in the pulmonary
artery, capturing and removing a vast thrombus, of 15 centimeters in length. This therapeutic strategy
avoided the risk of hemorrhagic complications related to systemic thrombolysis, exiting in the achievement
of fast patient hemodynamic stabilization and symptoms resolution, without complications. Computed
tomography (CT) pulmonary angiography after 10 days from the intervention revealed the complete
resolution of pulmonary artery filling defects, and the patient was discharged asymptomatic.

Conclusions: Percutaneous catheter-directed treatments represent an effective alternative therapy for PE,

but further studies are needed to demonstrate safety and superiority over the actually recommended therapy.
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Introduction calculate a crude annual VTE mortality rate of 21.7% per
100,000 (2). Between 2000 and 2015, age-standardized
annual PE-related mortality rates decreased linearly from
12.8% to 6.5% deaths per 100,000 population without

Venous thromboembolism (VTE), clinically presented as
deep vein thrombosis (DVT) or Pulmonary embolism (PE),
is globally the third most frequent acute cardiovascular

syndrome. The annual incidence rate of VTE ranges substantial sex-specific differences (3).
between 75 and 269 cases per 100,000 persons (1). Using PE therapy in the acute phase is based on hemodynamic
the raw NHS Outcomes Framework data and population and ventilatory support and the initiation of anticoagulation

statistics for England in 2018, Roberts and colleagues therapy. In the case of high-risk PE, when the 30-day
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Figure 1 Computed tomography pulmonary angiography showing
simultaneous filling defects of the right and left pulmonary artery.

mortality risk is >10%, European Society of Cardiology
(ESC) guidelines recommend systemic thrombolytic
therapy; if thrombolysis is contraindicated or has failed,
surgical pulmonary embolectomy is recommended (4).

Due to the fast development of percutaneous systems,
nowadays, many catheter-directed treatments for PE are
available, but robust data supporting their use are lacking.
Guidelines include the possibility of using transcatheter
therapy in high-risk patients in whom thrombolysis is
contraindicated or has failed (Ila class of recommendation).
We report a case of a 55 years-old man with massive PE
treated with a novel percutaneous catheter system that
performed mechanical thrombectomy. We present the
following case in accordance with the CARE reporting

Highlight box

Key findings
® Percutaneous catheter-directed treatments represent an effective
and safe alternative therapy for PE

What is known and what is new?

* The rate of in-hospital mortality in hemodynamically unstable
patients with PE is high; in this setting, ESC guidelines
recommend anticoagulation therapy and hemodynamic support.

¢ Nowadays several catheter-directed treatments for PE are
available; in our experience, mechanical thrombectomy with the

Inari Flow system is safe and effective.

What is the implication, and what should change now?
* Results of randomized clinical trials are expected to demonstrate
the superiority of percutaneous device treatments of PE over

medical therapy, to change guidelines recommendations.
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checklist (available at https://acr.amegroups.com/article/
view/10.21037/acr-22-71/rc).

Case presentation

A 55 years-old man, a former smoker, affected by arterial
hypertension, was admitted to our Emergency Department
with significant dyspnea. On hospital admission, his vitals
were: blood pressure 90/60 mmHg, heart rate 110 beats
per minute, 24 breaths per minute, and temperature
36 °C. Electrocardiogram showed sinus tachycardia with right
bundle branch block; laboratory tests revealed a high D-dimer
level (7,082 ng/mL), Fibrinogen 422 mg/dL, Ultrasensitive
Troponin I 1,098.2 ng/L; the echo-fast demonstrated right
ventricular dilatation [right ventricular (RV) > left ventricular
(LV)], with reduced contractility (TAPSE 10 mm) and severe
tricuspid regurgitation, with 75 mmHg pulmonary artery (PA)
systolic pressure.

Computed tomography (CT) pulmonary angiography
showed simultaneous filling defects of the right and left
PA: a diagnosis of massive PE was made (Figure I). During
CT examination, patient’s blood pressure worsened to
75/50 mmHg. The Simplified PE Severity Index (sPESI) score
was 3, which classified the patient as at high risk of mortality.

Due to the rapid haemodynamic deterioration with a clear
hemodynamic instability, the sSPESI score, and the availability
of a dedicated percutaneous aspiration catheter in our
Cath Lab, we decided to treat the patient with mechanical
thrombectomy. After placing a 24 French (Fr) flex introducer
sheath into the right common femoral vein, a 5-Fr angled
Pigtail catheter was advanced over a 0.035-inch guidewire to
reach the pulmonary trunk; so a pulmonary angiography was
performed: it confirmed a massive embolism, especially of
the right PA, with angiographic Miller Index of 23 (Figure 2).
Thus, we utilized the FlowTriever 2 system (Inari Medical,
Basel, Switzerland) which is a series of over-the-wire
catheters system (that can treat vessels from 6 to 16 cm
in diameter) able to remove large clots through both
mechanical and aspiration mechanisms. The new 2™
FlowIriever aspiration catheter is characterized by a laser
cut element with proximal open cell design for improved
clot clearance and a novel disk shape planned to disrupt
thrombus, improving effectiveness of aspiration.

We advanced an Amplatzer Stiff guide in the right PA,
but the 24 Fr aspiration catheter did not reach the artery
due to poor support; thus, we used a Lunderquist Extra-Saff
guide wire (Cookmedical, Bloomington, USA) to advance
successfully the FlowTriever 2 aspiration catheter in the
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Figure 3 FlowTriever 2 aspiration catheter advanced in the right
pulmonary artery.

main right PA (Figure 3); the main PA pressure of 28 mmHg
was registered. At this point, the catheter captured a huge
thrombus of about 15 c¢m in length extended from the
right PA to the left PA, that was successfully aspirated and
brought out from the catheter (Figure 4). Final angiography
demonstrated angiographic Miller Index of 6 (Figure 5) and
mean PA pressure was 16 mmHg.

At the end of the procedure the patient was
hemodynamically stable and asymptomatic. He was
then admitted to Intensive Coronary Care Unit and oral
anticoagulation therapy with Rivaroxaban 15 mg bis in die
was started. Ten days after the procedure, CT pulmonary
angiogram showed complete resolution of filling defects in
the principal pulmonary arteries. Patient was discharged
after 12 days of hospitalization, due to limited prompt
availability of the second-level imaging tests to investigate
the origin of thrombus.
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Figure 4 Aspiration of a huge thrombus of about 15 cm in length.

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Discussion
Despite the trend in the reduction of mortality, PE

represents a relevant medical problem because of its

AME Case Rep 2023;7:5 | https://dx.doi.org/10.21037/acr-22-71



Page 4 of 6

AME Case Reports, 2023

Figure 5 Final pulmonary angiography. (A) Right pulmonary artery. (B) Left pulmonary artery.

high incidence. The rate of in-hospital mortality in
hemodynamically unstable patients is high and reported
to reach nearly 32% (5). Patients with PE are classified
according to the short-term risk of mortality, that is based on
clinical characteristics, laboratory tests and imaging findings:
high-risk PE, defined by a 30-days risk of mortality >10%,
accounts for less than 10% of PE cases and represents a
life-threatening medical emergency, requiring immediate
reperfusion treatment to prevent death (6); intermediate-
risk PE patients are defined as hemodynamically stable, but
they should be rigorously monitored, because some can
deteriorate and eventually require reperfusion therapy (7).
Although ESC guidelines recommend systemic
thrombolytic therapy for high-risk PE and immediate
anticoagulation for intermediate-risk (4), only a minority of
patients receive systemic thrombolysis, due to comorbidities
or to the 10% risk of major hemorrhagic side effects; further
this therapy does not work in 8% of people who receive it (7).
Actually, percutaneous catheter-directed treatment
is recommended only in high-risk patients in whom
thrombolysis is contraindicated or has failed and surgical
embolectomy is not available (Ila class of recommendation)
and in intermediate-risk patients with hemodynamic
deterioration, because its benefits over medical or surgical
therapy are still unclear. However, a clinical consensus
statement by the ESC Working Group on pulmonary
circulation and right ventricular function and the European
Association of Percutaneous Cardiovascular Interventions
has just been published and it proposed algorithm and
timelines of catheter-directed therapies, demonstrating a
growing clinical and scientific interest in this novel field (8).
Nowadays several percutaneous systems are available,
based on catheter-directed thrombolysis and catheter

© AME Case Reports. All rights reserved.

mechanical embolectomy with thrombus maceration,
rheolytic and rotational thrombectomy (7able 1) (9), but no
one has large data that support its routine use.

A recent systematic review of Harvey and colleagues
revealed that there are no randomized clinical trials of
any catheter-directed treatments in people with high-risk
or intermediate risk PE, but the initial results from the
prospective multicenter registry Pulmonary Embolism
Response to Fragmentation, Embolectomy, and Catheter
Thrombolysis (PERFECT) are encouraging, resulting in
the improvement of clinical outcome and in the reduction
of major bleedings with the use of catheter-directed
thrombolysis (14). Nevertheless, one study reported a 10%
of incidence of major extracranial haemorrhage requiring
transfusion (11), thus based on current data, it is still unclear
if these devices are better than systemic thrombolysis.

In our case, we performed a mechanical thrombectomy
with the FlowTriever system that sucked and macerated
the thrombus through a large bore catheter advanced in
the PA. In a single-centre retrospective study of 46 patients
that included both massive and sub-massive central PE with
right heart strain, patients treated with the FlowTriever
device reported significant reduction of mean pulmonary
arterial pressure (MPAP) and oxygen requirements (19). In
another small retrospective case study including 7 patients
with intermediate-risk PE and 1 at high risk, the FlowIriever
system demonstrated initial positive clinical experience and
safety, favouring its use in the setting of acute PE, especially
when thrombolysis is contraindicated (20).

Conclusions

We reported an early experience, in an Italian tertiary
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Table 1 Percutaneous catheter-directed systems
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Device Mechanism Technical consideration Studies

Ekosonic Ultrasound assisted thrombolysis 5 Fr catheter ULTIMA 2014 (10), SEATTLE Il
2015 (11), OPTALYSE PE 2018 (12),
SUNSET 2021 (13)

Unifuse Catheter-directed thrombolysis 4-5 Fr catheter PERFECT trial 2015 (14), SUNSET

Cragg McNamara

Catheter-directed thrombolysis

Angio-Vac Large lumen aspiration tube with the
system of veno—venous by-pass

AngioJet Rheolytic thrombectomy with optional
thrombolysis

Indigo Mechanical thrombectomy —aspiration
with maceration

FlowTriever Mechanical thrombectomy —suction

and maceration

4-5 Fr catheter

26 Fr access for inflow and 16-20 Fr
access for outflow

6-8 Fr catheters attached to a drive
unit/pump for thrombectomy and/or
infusing TPA

8/12 Fr catheters with a suction
pump/engine

20/24 Fr aspiration large bore
catheters. Access through the

2021 (13)

PERFECT trial 2015 (14), SUNSET
2021 (13)

Donaldson et al. 2015 (15),
Al-Hakim et al. 2016 (16)

EXTRACT PE 2021 (17)

FLARE 2018 (18),
Wible et al. 2019 (19),

femoral or jugular vein

Yasin et al. 2020 (20)

TPA, tissue plasminogen activator.

centre, of a high-risk patient treated with Inari Flow system,
resulting in a fast improvement of vital signs and instant
resolution of patient’ symptoms, without complications.
Results of nine randomized clinical trials (8) are expected
to demonstrate the superiority of percutaneous device
treatments of PE over medical therapy, but based on our
experience, percutaneous mechanical thrombectomy is an
effective and safe alternative treatment for patients with PE
at high and intermediate risk.
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