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Background: High-risk Pulmonary Embolism (PE) mortality remains very high. Systemic thrombolysis is effective but

carries significant complications and contraindications related to the hemorrhagic risk. Percutaneous thrombectomy
using aspiration catheters may be an alternative in patients with a high bleeding risk.
Objective: This study aimed to evaluate the results of catheter-directed thrombectomy using aspiration dedicated cath-
eters in patients with high-risk PE and absolute contraindication to systemic thrombolysis, with specific focus on pro-
cedural success, safety, and in-hospital outcomes.
Methods: A prospective study enrolled all consecutive patients diagnosed with high-risk pulmonary embolism and ab-
solute contraindication to systemic thrombolysis, who underwent percutaneous pulmonary thrombectomy using ded-
icated aspiration catheters. The study documented the effectiveness and complications of the procedure, as well as
patient outcomes at discharge and during the follow-up period.
Results: Thirteen patients underwent percutaneous pulmonary thrombectomy using aspiration dedicated catheters.
The procedure was successful for all patients, resulting in hemodynamic and respiratory improvement within the
first 24 h. No deaths attributable to cardiovascular or respiratory causes occurred during admission or follow-up. Fur-
thermore, no serious adverse events or complications were reported during the procedure or hospitalization.
Conclusions: Percutaneous pulmonary thrombectomy with dedicated aspiration catheters in patients with high-risk
pulmonary embolism and contraindications to systemic thrombolysis was associated with excellent clinical results
and low rate of complications.
1. Introduction

Pulmonary Embolism (PE), is the third most common acute cardiovas-
cular syndrome, exceeded only by acute myocardial infarction and acute
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stroke [1,2]. In patients diagnosed with high-risk PE, in-hospital mortality
ranges from 30 % to even higher rates [3,4].

The overall mortality of PE has decreased in recent years, attributed to
earlier diagnosis, treatment standardization, the introduction of Pulmonary
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Table 1
Baseline characteristics. VTE: venous thromboembolism; TBI: traumatic brain in-
jury; ECMO: extracorporeal membrane oxygenation.

Baseline patient characteristics

Age (years) 57.77 (18.76)
Sex
Female (%) 7 (53.84 %)

PE predictors 11 (84.61 %)
Recent surgery/inmobilization (%) 7 (53.84 %)
Active cancer (%) 5 (38.46)
Past VTE (%) 0 (0 %)
Coagulopathy (%) 0 (0 %)

Systemic thrombolysis contraindication 100 %
TBI (%) 5 (38.46 %)
Recent surgery (%) 7 (53.84 %)
Other (%) 1 (7.69 %)

Times (hours)
Symptoms to diagnosis (h) 10.46
Diagnosis to Thrombectomy (h) 14.85

Vital sign (at diagnosis)
Cardiac arrest (%) 3 (23.08 %)
Mean systolic blood pressure (mmHg) 78.5 (11.84)
Mean heart rate (bpm) 121.5 (18.45)
Required vasopresors (%) 11 (84.61 %)
Mean noradrenaline doses (µg/kg/min) 1,66 (2.38)
ECMO (%) 2 (15.38 %)
Basal O2 saturation (%) 86.3

Baseline laboratory results
Hb (g/dL) 12.81
Platelets (x 10^3/μL) 266.69
Creatinine (mg/dL) 0.86
Peak Lactate (mmol/L) 6,75
Peak High-sensivity Troponin I (ng/L) 12,924.38
Peak NT-proBNP (pg/mL) 4753.00

D. Tébar et al. Cardiovascular Revascularization Medicine xxx (xxxx) xxx–xxx
Embolism Response Teams (PERT), and multidisciplinary patient manage-
ment. However, this reduction in mortality has not been reflected in the
prognosis of high-risk patients [5]. This discrepancy can be explained by
the rapid onset of the disease, the morbidity of the patients presenting it,
and the underutilization of thrombolytic therapies, even in patients with
indications according to clinical guidelines [6,7].

To enhance the treatment of these patients, dedicated percutaneous
mechanical aspiration catheters designed for PE treatment have been devel-
oped and incorporated into clinical practice in recent years. These devices,
similar to other catheters used in percutaneous interventions, have been
adapted, increasing their size (currently up to 24 French (Fr)) and improv-
ing navigability, thus achieving the rapid extraction of large amounts of
thrombus from the pulmonary arteries. The primary advantage of aspira-
tion catheters over other devices used in PE is their ability to remove the
thrombus and improve the patient's clinical condition without the need
for any fibrinolytic therapy, which has led to excellent results with a low
rate of major bleeding complications in the studies published to date
[8–11].

There is evidence of the efficacy and safety of dedicated aspiration cath-
eters in high-risk PE. However, the outcomes of these types of catheters in
patients with high-risk PE and absolute contraindications for systemic
thrombolysis have not been studied [8].

In this article, we present the results obtained in the treatment of high-
risk PE in patients with absolute contraindications for systemic thromboly-
sis using aspiration catheters in a highly experienced center supported by a
PERT team.

2. Methods

2.1. Study design

We conducted a prospective single-center registry at a high-volume hos-
pital with a PERT team, including consecutive patients diagnosed with
acute high-risk pulmonary embolism and absolute contraindication to sys-
temic thrombolysis treatment from April 1, 2022, to August 31, 2023
(n=13), on whomwe performed the percutaneous mechanical aspiration
thrombectomy procedure using a dedicated catheter.

All patients diagnosed with high-risk PE and contraindication to sys-
temic thrombolysis, in whom the PERT team decided on interventional
treatment, were included. The only exclusion criterion was out-of-hospital
cardiac arrest.

2.2. Protocol: organization, diagnosis, treatment, hospitalization, and outpatient
follow-up

All patients undergoing percutaneous thrombectomy followed the pro-
tocols established by the PERT team and were presented and discussed by
team members.

The diagnosis was made using Computed Tomography Pulmonary
Angiogram (CTPA) when possible. High-risk stratification was carried out
following European guidelines [12].

Due to the absolute contraindications to systemic thrombolysis, none of
the patients received systemic thrombolytic therapy before the percutane-
ous aspiration thrombectomy.

After the procedure, all patients were admitted to the Intensive Care
Unit (ICU) or the Acute Cardiologic Care unit (ACCU), where laboratory
tests were conducted within the next 24 h, including lactate, hemoglobin,
coagulation profile, renal function, and cardiac biomarkers (high-sensitiv-
ity Troponin I, N-terminal pro-brain natriuretic peptided (NT-proBNP)).
Following initial monitoring and care in the ICU or the ACCU, patients
were transferred to a hospital ward under the Venous thromboembolic
Diseases Unit. Before discharge, all patients underwent a follow-up trans-
thoracic echocardiogram.

Upon discharge, all patientswere scheduled for follow-up appointments
with healthcare providers from the Venous thromboembolic Diseases Unit,
during which their clinical status and functional class were evaluated.
2
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Hypercoagulability studies and follow-up assessments, including
transthoracic echocardiography and pulmonary artery CT angiography,
were conducted six months after hospital discharge.

3. Results

3.1. Inclusion and baseline characteristics

Between April 1, 2022, and October 1, 2023, 22 patients were admitted
with high-risk PE. Of these, 13 (59 %) had an absolute contraindication to
systemic thrombolysis and were included in the study. The mean age was
57.77 ± 18.76 years. 53.8 % were male, and 53.8 % were hospitalized at
the time of diagnosis (Table 1).

The presence of at least one predictor of PE was present in 84.61 % of
the patients: 53.8 % had undergone recent surgery or had a condition asso-
ciatedwith immobility, 15.4%were in the third trimester of pregnancy and
38.5 % had active cancer. None had a personal history of Venous thrombo-
embolic (VTE) or any known coagulopathy.

The diagnosis of PE occurred within the first 48 h of symptom onset in
92.31 % of the patients. Syncope was the most frequent initial sign
(69.2 %), and 38.5 % of those patients experienced potentially traumatic
brain injury (TBI) without any evidence of intracranial bleeding.

In three patients (23.08%), PE presented as an in-hospital cardiac arrest
(IHCA). Of these three patients, one underwent thrombectomy during car-
diac arrest, with restoration of spontaneous circulation after aspiration
thrombectomy, and in two patients, blood flow was restored before throm-
bectomy by implanting a peripheral veno-arterial extracorporeal mem-
brane oxygenation (VA-ECMO) device in the interventional cardiology
lab, followed by immediately aspiration thrombectomy.

Excluding patients who presented with IHCA, the mean baseline sys-
tolic blood pressure (SBP) at diagnosis was 78.5 ± 11.8 mmHg. 84.6 %
required vasopressors (norepinephrine) before the procedure (mean
1.66 μg/kg/min, median 1 μg/kg/min). The mean heart rate at diagno-
sis was 121.5 ± 18.4 bpm, and the initial baseline saturation was
 of Health de ClinicalKey.es por Elsevier en agosto 03, 2024. Para uso 
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Table 3
Complications encountered during the procedure and the hospitalization.

Complications

Procedural complications
Access related complications (%) 0
Bleeding complications (%) 0
Hemodynamic worsening (%) 0
Respiratory worsening (%) 0
Cardiac arrest (%) 0

In-Hospital complications
All-cause mortality (%) 7,69
Cardiovascular/respiratory mortality (%) 0
Hemodynamic worsening (%) 0
Respiratory worsening (%) 0
Access related complications (%) 0
Major bleeding (%) 0
Minor bleeding (%) 23.08
Acute renal failure (%) 0

Table 4
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86.3 %, with all patients requiring supplemental oxygen therapy or
mechanical ventilation.

The mean initial lactate level was 6.7 mmol/L (median 5.2 mmol/L).
The mean peak value of high-sensitivity troponin I was 12,924.4 ng/L
(median 3520 ng/L), and the mean peak value of NT-proBNP was
4753 pg/mL.

During the diagnosis, all patients were found to have thrombi in both
the left and right pulmonary arteries. Additionally, all patients showed
severe right ventricular dysfunction and dilation on echocardiography
conducted prior to the procedure. The invasively measured pulmonary
artery systolic pressure (PASP) during the procedure was 56.7 mmHg.

The mean time from diagnosis to thrombectomy procedure was
14.85 h.

3.2. Procedure

The procedural characteristics are detailed in Table 2.
All patients underwent the procedure in the interventional cardiology

laboratory. In patients who did not experience IHCA, the procedure was
performed under conscious sedation.

In all patients, the access sitewas the femoral vein, typically on the right
side (84.61 %), guided by vascular ultrasound.

Unfractionated heparin (100 U/kg) was used for anticoagulation during
the procedure, regardless of the type of anticoagulation previously admin-
istered.

Three different types of aspiration dedicated catheters were used. In the
majority of cases (76.92 %), the Triever 24 catheter (FlowTriever System,
Inari Medical, Irvine, CA, USA) was used without the need for nitinol
disks. In 2 instances (15.38 %), the procedure was performed with the Pen-
umbra system (Penumbra Inc., Alameda, CA, USA) 8F catheter, and in one
case (7.69 %), with the Penumbra 12F catheter.

All procedures were successful, achieving thrombus extraction associ-
ated with hemodynamic and respiratory improvement without experienc-
ing severe complications in the first 24 h (Table 3).

No patient required local or systemic thrombolysis, surgery, or circula-
tory support during or after the procedure. One patient (7.69 %) had mild
self-limited hemoptysis in the procedure room, which did not interfere
with the normal course of the procedure. No other complications occurred
during the procedure, including hemodynamic instability requiring circula-
tory support, worsening respiratory status, vascular complications, cardiac
complications, or arrhythmias.

3.3. ICU and hospitalization

The overall survival rate was 92.31%. There were no deaths due to car-
diovascular, respiratory causes, or complications of the procedure. The
cause of death of the one patient who did not survive (7.69 %) was brain
death secondary to cerebral hypoxia during the initial cardiac arrest.

All patients exhibited improved hemodynamics and respiratory status
24 h post-procedure. Within this group, 76.92 % did not require vasopres-
sors at this time. In the remaining 23.08 %, vasopressor doses had been
Table 2
Procedural characteristics. F: Frenchs.

Procedural characteristics

Device used
Flowtriever system (%) 76.92
Penumbra 8F (%) 15.38
Penumbra 12F (%) 7.69

Characteristics of the procedure
Success (%) 100
Mortality (%) 0
Major complications (%) 0
Duration (min) 76.54
Contrast (mL) 135.60
Radiation dose (mGy) 661.54
Blood aspirated (mL) 337.65
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reduced by over 75 % compared to pre-procedure levels, with all patients
requiring less than 0.2 μg/kg/min in all cases. The average lactate level
24 h after the procedure was 1.38 mmol/L (median 1 mmol/L), with an
80 % decrease compared to before the intervention (6,75 mmol/L).

Respiratory improvement occurred in 100 % of cases. 92.31 % of pa-
tients had a PaO2/FiO2 ratio greater than 300 at 24 h after the procedure.

During hospitalization, no major complications related to access were
detected. No patient had intracranial bleeding, access-related bleeding or
other organ bleeding.

Hemoglobin (Hb) measurements 24 h after the procedure showed an
average reduction of 2.04 ± 0.77 g/dL compared to admission laboratory
values (Hb 12.81 g/dL at admission and Hb 10.77 g/dL at 24 h, a
15.93 % reduction). This value remained stable during the rest of the hos-
pitalization (Hb at discharge 10.93 g/dL), and no active bleeding source
was found in any case. Four patients (30.77 %) received at least one unit
of packed red blood cells during hospitalization (with an average of
2 units per patient). Three of these patients (75 %) had presented with
IHCA, and in two out of the four (50%), the transfusion was carried out fol-
lowing the hospital's protocol for VA-ECMO implantation. Regarding renal
function, there was an improvement in the average creatinine levels at 72 h
(Cr 0.58 mg/dL) compared to admission levels (0.86 mg/dL), with a
32.56 % reduction. Two patients who initially presented with IHCA
(15.38 %) required continuous extrarenal depuration therapy, with nor-
malization of renal function at discharge. All patients were discharged
with renal function within normal ranges (average Cr 0.69 mg/dL).

Echocardiography before discharge (Table 4) showed a normal-sized
and functioning right ventricle in 58.33% of patients. In pathological echo-
cardiograms, right ventricular dilation (41.66 %) was more frequent than
right ventricular dysfunction (25 %), and it was often mild to moderate in
both cases. In all cases, echocardiography showed improvement compared
Patient characteristics at discharge. PSAP: pulmonary systolic arterial pressure;
ICU: intensive care unit.

Patient characteristics at discharge

Echocardiography
Normal right ventricle (%) 58.33
Dilated right ventricle (%) 41.6
Dysfunctional right ventricle (%) 25
Respiratory worsening (%) 0
PSAP (mmHg) 31

Clinical
Need for supplemental oxygen therapy (%) 0
Median length of ICU (days) 2
Median lenght of hospitalization (days) 10

Laboratory 0
Average Creatinine (mg/dL) 0.69
Average hemoglobin (g/dL) 10.93
Average lactate levels (mmol/L) 0.8
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to the one performed before the procedure. The estimated pulmonary ar-
tery systolic pressure (PASP) by echocardiography at discharge was
31 mmHg.

Low molecular weight heparin was used for in-hospital anticoagulation
in 92.31 % of cases. Direct-acting anticoagulants (Rivaroxaban) were used
in only one patient (7.69 %) who had been taking it prior to admission.
There was no need to discontinue anticoagulation in any patient during
hospitalization.

The median length of stay in the ICU was 2 days (1–34), with two pa-
tients (15.38 %) who initially presented with IHCA requiring a stay longer
than 7 days. After ICU admission, patients were transferred to a general
hospital ward without the need for intermediate care unit admission.

The median length of hospital stay (including ICU and general ward)
was 10 days (2–90). One patient required an extended hospital stay
(90 days), some of which took place in a functional rehabilitation center.

All patients were discharged home without the need for supplemental
oxygen therapy and with therapeutic doses of anticoagulation.

3.4. Follow-up

Amean follow-up of 12months per patient has been conducted. The 30-
day survival rate from discharge was 100 %, and no patient required read-
mission for a new PE or its complications.

Out of the 12 patients who survived after discharge, 11 patients
(91.67 %) are still alive. The only death occurred 4 months after hospital
discharge due to stage IV lung carcinoma in a palliative care situation.

No patient has experienced readmission for a new PE or any other car-
diovascular cause during the entire follow-up. Eight patients have under-
gone a follow-up pulmonary artery AngioCT without evidence of residual
thrombus. The same eight patients underwent a follow-up echocardiogram.
Among those with a normal echocardiogram at discharge, there were no
observed changes. However, in patients with a pathological echocardio-
gram at discharge, ventricular dilation and function improved by at least
one grade, accompanied by an approximate 20 % improvement in esti-
mated PASP (from 31 mmHg at discharge to 25 mmHg during follow-up).
No patient shows signs of developing chronic thromboembolic pulmonary
hypertension.

4. Discussion

This is the first registry focused on patients with high-risk PE and con-
traindications for systemic thrombolysis who underwent percutaneous pul-
monary thrombectomy using a dedicated aspiration catheter.

Over the past few decades, there has been significant improvement in
the prognosis of patients with PE. However, this improvement has not
been consistent across all risk groups. Most studies and registries estimate
the in-hospital mortality of high-risk PE to be around 30 % or even higher
[4], afigure that has changed little in the last decades since the introduction
of systemic thrombolysis treatment [5]. Several factors may explain this
lack of improvement.

Firstly, the lethality of the disease: High-risk PE often causes an obstruc-
tive shock that typically occurs suddenly, leading to death before receiving
hospital care.When it occurs in the hospital, delayed diagnosis can result in
death before initiating the recommended therapeutic measures.

Secondly, the patient comorbidities: High-risk PE frequently occurs in
patients with significant comorbidities. Recent major surgery, severe
trauma, active cancer, prolonged hospitalization, and other critical condi-
tions are directly associatedwith high-risk PE. It is common for patientmor-
tality to result not directly from PE but from associated morbidity.

Lastly, the use of thrombolytic treatment: Since the 1970s, numerous
studies have demonstrated the effectiveness of systemic thrombolysis in
treating high-risk PE compared to anticoagulation alone, [6,7] leading to
its position as the treatment of choice for high-risk PE in European and
American guidelines. However, the use of this therapy has significantly de-
clined since the 1990s [6,7]. Two main reasons have driven this shift. On
one hand, the adverse effects of systemic thrombolysis: Despite its high
4
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efficacy, systemic thrombolysis is associated with around 10 % major
bleeding and 2–5 % intracranial or fatal hemorrhage [13,14]. On the
other hand, the prevalence of contraindications for systemic thrombolysis
in high-risk PE patients, estimated to be over 50 % in different studies,
also played a significant role. These contraindications often stem from un-
derlying conditions such as recent surgeries, advanced active cancers, re-
cent severe illnesses, etc. [7]

This has led to most high-risk PE patients not receiving appropriate treat-
ment, which, as confirmed in studies, increasesmortality compared to optimal
treatment [7]. In this context, we believe that dedicated aspiration catheters
offer a safe alternative for these patients, as evidenced by studies published
to date [8–11]. These devices allow high-risk PE patients to receive highly ef-
fective treatment, which they could not receive without the existence of these
devices, as they cannot undergo fibrinolytic treatment. Moreover, the devices
are associated with a low rate of hemorrhagic complications, allowing their
safe use even in patients at higher risk of bleeding.

All patients included in our study were diagnosed with high-risk PE and
had contraindications for fibrinolytic treatment. Percutaneous thrombec-
tomy with a dedicated aspiration catheter was used as a low hemorrhagic
risk alternative to systemic thrombolysis.

In general, our study population was at high risk, not only due to the se-
verity of PE but also due to associated comorbidities. The patients had over-
all poor hemodynamic status, requiring vasopressors in most cases, and
signs of hypoperfusion. Furthermore, most included patients had recent
surgeries, active cancer, or prolonged cardiopulmonary resuscitation, all
of which are potentially pro-hemorrhagic factors. However, the procedure
was successful in all patients, resulting in immediate hemodynamic im-
provement and aiding their recovery from unstable hemodynamic situa-
tions or shock without the need for thrombolysis or circulatory support.
Most patients did not require vasopressors 24 h post-procedure, and their
analytical markers of hypoperfusion showed significant improvement. Im-
portantly, noticeable respiratory enhancement was observed, with the ma-
jority of patients demonstrating low supplemental oxygen requirements
within the first 24 h. Furthermore, the successful removal of the thrombo-
embolism causing the PE led to sustained hemodynamic improvement
throughout their hospital stay, with no worsening that necessitated a new
intervention or alternative rescue procedure, and no recurrence of PE dur-
ing the hospital stay or follow-up.

Mechanical thrombectomy after V-A ECMO implantation was per-
formed in two patients who presented with refractory in-hospital cardiac
arrest. V-A ECMO is a very useful tool in this type of patient, achieving in-
stant restoration of flow, reducing the no-flow time associated with poorer
neurological outcomes, and providing subsequent circulatory support. In
patients with recent ECMO cannulation, systemic thrombolytic therapy is
contraindicated due to the high risk of vascular complications, particularly
related to the ECMO arterial cannula. In our center, the PERT team decided
to perform thrombectomy in both cases, despite ROSC after ECMO implan-
tation, for a primary reason: to remove the thrombi that caused obstructive
shock and cardiac arrest, aiming to improve the hemodynamic situation
and reduce the required ECMO support time, as complications associated
with ECMO are known to increase exponentially the longer the support is
needed. In patients supported with ECMO, some considerations must be
taken during the procedure to avoid potential complications arising from
the combined ECMO-aspiration catheter management [15], but these con-
siderations are manageable by a trained team, and in our cases, no compli-
cations occurred.

Clinical improvement was also evident in echocardiography (Fig. 1,
Fig. 2), demonstrating a significant enhancement in right ventricular dila-
tion and function post-procedure. In more than half of the patients, right
ventricular parameters normalized upon discharge, and these improve-
ments persisted throughout the follow-up, correlating with pulmonary ar-
tery systolic pressure (PASP). Similarly, angiographic follow-up revealed
the absence of thromboembolism in control AngioCT scans. These findings,
along with the favorable clinical situation during the follow-up, support the
conclusion that there is no evidence suggesting the presence of chronic
thromboembolic pulmonary hypertension in the evaluated patients.
 of Health de ClinicalKey.es por Elsevier en agosto 03, 2024. Para uso 
 Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



Fig. 1.A: Transthoracic echocardiogram (TTE) showing a severely dilated right ventricle (RV)with severe systolic dysfunction. B:Massive pulmonary embolism by computed
tomography pulmonary angiogram. C: Large number of thrombi extracted from pulmonary arteries. D: Post-aspiration angiography of the right pulmonary artery with
Triever-24F catheter. E: Post-aspiration angiography of the left pulmonary artery with Triever-24F catheter. F: TTE performed 24 h after the procedure showing
normalization of the size and function of the RV.

Fig. 2. A: Transthoracic echocardiogram (TTE) showing a severely dilated right ventricle (RV) with severe systolic dysfunction. B: ECG showing sinus tachycardia with signs
of right ventricular overload. C: Bilateral pulmonary embolism diagnosed by angiography. D: Large number of fresh thrombi extracted during the procedure. E: Selective
angiography of the right pulmonary artery after thrombectomy. Elimination of the proximal thrombus with adequate perfusion of the pulmonary artery. F: TTE
performed 12 h after the procedure showing normalization of the size and function of the RV.
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Our study further affirms the safety of these devices and the associated
procedure. No serious complications related to the procedure or PE were
observed. No instances of local, intracranial, or other solid organ bleeding
complications were recorded. However, a significant decrease in hemoglo-
bin levels was observed within 24 h after the procedure, although this did
not pose a hemodynamic risk, and most patients did not require red
blood cell transfusions.

Several factors may explain this decrease in hemoglobin levels. Firstly,
there is the blood loss during the aspiration thrombectomy procedure,
noting that the blood recovery device from the FlowTriever system
(FlowSaver) had not yet been implemented in our country. Secondly,
blood loss could be associated with the administration of therapeutic anti-
coagulation before, during, and after the procedure. A third contributing
factor to this decrease was the multifactorial anemia associated with
hospitalization for severe illnesses. This included volume overload, minor
vascular procedures (such as peripheral and central venous lines, arterial
lines), daily blood sample collection, and other contributing factors. It is
common for patients admitted with PE to manifest multifactorial anemia
during their hospital stay, even in the absence of thrombolysis or thrombec-
tomy therapy.

Themedian length of stay in the ICU (2 days) was relatively short given
the severity of these patients, a factor attributed to the effectiveness of the
procedure, facilitating early recovery from shock. The difference between
the median (2 days) and the mean (6.3 days) can be explained by two sig-
nificantly prolonged admissions (more than 3 weeks) that occurred in
two patients admitted due to a pulseless cardiac arrest, requiring advanced
resuscitation and circulatory support.

The median hospital length of stay (10 days), although prolonged com-
pared to othermedical conditions, can be explained not only by the severity
of the disease but also by the associated comorbidities of the patients. The
mean length of stay (17.84 days) was increased by three prolonged admis-
sions due to the patients' pre-existing comorbidities. The mean length of
stay was significantly lower (8.6 days) in patients who were not admitted
for another cause at the time of experiencing the PE.

5. Conclusions

In our study, percutaneous pulmonary thrombectomy with dedicated
aspiration catheters in patients with high-risk pulmonary embolism and
contraindications to systemic thrombolysis was associated with excellent
clinical results and an extremely low rate of complications. Further studies
are needed, but this therapy appears to be a promising alternative for these
complex patients.
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