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A 59-year-old man with a history of colon cancer 
treated surgically three weeks ago was admitted with 
sudden dyspnoea and chest pain. Three days earlier he 
developed deep vein thrombosis of the left lower extrem-
ity and was treated with full dose low-molecular weight 
heparin. Physical examination revealed blood pressure 
125/70  mm Hg, heart rate 125/min, respiratory rate 
28/min. In laboratory tests NT-proBNP was 1961 pg/ml,  
troponin I 0.4 mg/dl (r.v. < 0.01 mg/dl), arterial oxygen 
saturation (SaO

2) 88%. Echocardiography revealed signs 
of right ventricular (RV) enlargement (RV/LV index = 
1.9) and hypokinesis of the free RV wall. In computed 
tomography bilateral massive thrombi affecting lobar 
pulmonary arteries were observed. Based on these re-
sults the patient was diagnosed with intermediate-high 
risk pulmonary embolism (PE). Calculated PESI score was 
139 points (class V – very high risk). Due to relative con-
traindications to systemic thrombolysis our local Pulmo-
nary Embolism Response Team (PERT) decided to treat 
this patient with catheter-directed thrombectomy (CDT). 
Pulmonary angiography was made from right femoral 
vein access and revealed massive PE especially in the 
left pulmonary artery (Figure 1 A) [1]. Pulmonary artery 
pressure was 45/22/32 mm Hg. An intravenous bolus of 
7000 IU of unfractionated heparin was administered at 
the beginning of the procedure. Continuous mechanical 
aspiration thrombectomy was subsequently performed 
with a 115 cm 8 Fr Indigo CAT8 TORQ catheter (Penum-
bra, Almeda, Ca, USA). A separator wire was repeatedly 
passed through the thrombus to break it down and allow 
it to be suctioned through the catheter. The thrombus 
was fragmented and partially removed (Figure 1 B) but 
distal embolization in the intermediate branch and lower 
segmental branches appeared (A4-5, A10). For this rea-

son we continued aspiration and entered selectively seg-
mental branches using the support of 6 Fr Judkins Right 
diagnostic coronary catheter and 0.014′′ coronary guide-
wire to restore and improve the pulmonary flow (Fig- 
ure 1 B). The decision to terminate the procedure was tak-
en after evaluation of haemodynamic parameters (pul-
monary artery pressure decreased to 28/11/16 mm Hg 
and SaO

2 to 93%) and also the total amount of aspirated 
blood (350 ml). After the procedure the clinical status of 
the patient rapidly improved. Anticoagulation was con-
tinued with body weight-adjusted low-molecular-weight 
heparin. On the second day after the procedure normal-
isation of ECG (Figure 1 D) and echocardiography were 
obtained and SaO

2 increased to 96% (without oxygen 
supplementation). On discharge (day 4) NT-proBNP levels 
dropped to 162 pg/ml and troponin I to 0.013 ng/ml. The 
patient was discharged home in good clinical condition 
on full-dose enoxaparin s.c. due to neoplastic disease. 

Interestingly, the improvement in clinical, haemody-
namic and respiratory status was rapidly obtained with-
out achieving complete thrombus removal. Even partial 
improvement of pulmonary flow can restore sufficient 
cardiac output and reverse heart overload [2]. Distal 
embolization during mechanical thrombectomy might 
however limit the flow to the segmental branches and 
increase pulmonary arterial resistance even despite 
continuous aspiration. One should take care of the ax-
ial position of the catheter and continue the procedure 
in distal arteries until the flow is restored. The role of 
CDT in intermediate-high risk PE patients is still not well 
established and randomised trials remain rare [3]. How-
ever, fast development of the technique and new devices 
made aspiration CDT easy and safely applicable. It may 
lead to fast improvement of haemodynamic and clinical 
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status and seems to be a reasonable alternative for in-
termediate-high risk PE especially in patients with con-
traindications to systemic thrombolysis or high bleeding 
risk [3, 4]. 

Conflict of interest
The authors declare no conflict of interest.

References

1. Kurzyna M, Araszkiewicz A, Błaszczak P, et al. Summary of rec-
ommendations for the haemodynamic and angiographic as-
sessment of the pulmonary circulation. Joint statement of the 
Polish Cardiac Society’s Working Group on Pulmonary Circula-
tion and Association of Cardiovascular Interventions. Kardiol Pol 
2015; 73: 63-8.

2. Sebik R, Cortese B, Buccheri D, et al. Effective treatment of in-
termediate-risk pulmonary embolism by manual thrombus aspi-
ration. A report of two cases. Heart Lung Circ 2015; 24: e130-2.

3. Schultz J, Andersen A, Kabrhel C, Nielsen-Kudsk J. Catheter-based 
therapies in acute pulmonary embolism. Eurointervention 2018; 
13: 1721-7.

4. Roik M, Wretowski D, Machowski M, et al. Successful treatment 
of intermediate-high-risk pulmonary embolism with aspiration 
thrombectomy: first experience in Poland. Kardiol Pol 2018; 76: 
1381.

Figure 1. A – Angiogram of the left pulmonary artery before the procedure. Right anterior oblique 30° projec-
tion was used to determine the segmental arteries accurately [1]. The massive thrombus affecting lower lobar 
arteries is visible. B – Angiogram after continuous aspiration thrombectomy with Indigo 8 Fr catheter. The 
thrombus was fragmented and mostly removed, but distal embolization of segmental branches of the inter-
mediate lobe and lower lobe (white arrows) prompted us to continue aspiration. 6 Fr Judkins Right coronary 
catheter and coronary guidewire were used to selectively intubate segmental arteries and to restore the flow. 
C – Aspirated thrombi from the pulmonary artery. D – ECG before the procedure. Sinus rhythm of 115/min with 
right bundle branch block and signs of right ventricular overload. ECG on next day after the procedure revealed 
sinus rhythm of 88/min. RBBB completely subsided
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