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The problem... 



Larger vegetations = higher mortality 

Greenspon et al. J Am Coll Cardiol Img 2014; 7: 541-549 



Low peri-procedural mortality High mortality after 1 year of f/u 

ELECTRA registry Long-term follow-up 

Bongiorni et al. EHJ 2017; 38: 2995-3005 
Tarakji et al. Europace 2014; 16; 1490-1495 



? 

Why is there such a big difference… ? 

Tarakji et al. Europace 2014; 16; 1490-1495 



Bongiorni et al. EHJ 2017; 38: 2995-3005 

Cause of death in the ELECTRA registry 



...as potential cause for high longterm 
mortality...! 

Septic pulmonary embolization after 
transvenous extraction…. 



ESC Guidelines 

Habib et al. EHJ 2015; 21: 3075-3128 



2 cm 

20.8 % 79.2 % 



VEGECTOMY – a NEW-OLD Concept ! 



Large lead vegetations -   
Surgical extraction 



MIC Surgical Extraction 



Surgical extraction is associated with higher 
mortality... 

Patel et al. Cardiol J 2015; 22; 68-74 



Surgical extraction is associated with higher 
mortality...and longer hospitalisation…. 

Patel et al. Cardiol J 2015; 22; 68-74 



...need for alternative techniques for vegectomy 



Use of intracardiac basket catheters to extract 
large vegetations (> 6 cm)… 

Dello Russo et al. Can J Cardiol 2013; 29: 1532-1533 



Thrombolysis as a treatment option… 

Mueller et al. BMJ Case Reports 2012; 24: 2012 



3 cases, large vegetations, two step procedure 

Vacuum assisted extraction of large 
vegetations… 

Patel et al. J Card Surg 2013; 28: 321-324 



AngioVac System 











AngioVac – Berlin experience 

06/2015 – 12/2018 

Number of patients 

 

78 

(49 male, 29 female) 

Patient age 63.5 (18-86) years  

Indications: 

Right atrial thrombi 

Central vein thrombi 

Lead vegetations (>1cm) 

Pulmonary embolism 

Isolated Tricuspid valve endocarditis 

(“Debulking“) 

Vegetations Central venous catheter 

 

 

9 (11.5%)  

6 (7.7%) 

57 (73.1%) 

3 (3.8%) 

1 (1.3%) 

 

2 (2.6%) 



06/2015 – 12/2018 

Primary ECC configuration: 

RFV – LFV 

RIJV – RFV 

RFV – RIJV 

 

Configuration change (Drainage RFV to RIJV) 

Steering Support with Amplatz Gooseneck Snare 

 

 

68 (87.2%) 

9 (11.5%) 

1 (1.3%) 

 

2 (2.6%) 

9 (11.5%) 

AngioVac – Berlin experience 



06/2015 – 12/2018 

Procedural success (Aspiration): 

Complete 

Partial 

Failure 

 

 

66 (84.6%) 

9 (11.5%) 

3 (3.9%) 

Major complication rate 

 

1 (1.3%) 
(tricuspid regurgitation) 

30-day mortality 

 

2 (2.6%) 

AngioVac – Berlin experience 



Procedural success (Lead Vegetations): 
Complete 
Partial 
Failure 

 
91.2 % 
7.0 % 
1.8 % 

Procedural success (Right Atrial Thrombi): 
Complete 
Partial 
Failure 

 
77.8 % 
22.2 % 

0 % 

Procedural success (Central Venous Thrombi): 
Complete 
Partial 
Failure 

 
33.3 % 
33.3 % 
33.3 % 

AngioVac – Berlin experience 





Objective: 
A treatment concept with percutaneous as-
piration of large vegetations and subsequent 
transvenous lead extraction in one procedu-
re was established in three lead extraction 
centers. 
The clinical outcomes of this treatment 
concept were analyzed in this retrospective 
multi-center study.

Methods:
100 patients (mean age 68.3 (30-92) years) 
were treated for systemic CIED infection 
with large lead vegetations. 
Mean lead vegetation size was 30.8±13.5 
mm. 243 leads were targeted for extraction 
(167 pacemaker leads, 76 ICD leads). Mean 
lead implant duration was 78.9 (1-231) 
months. 
The transcatheter aspiration system is based 
on an extracorporeal circuit used in a veno-
venous configuration with an in-line filter 
and a specialized venous drainage cannula 
with a funnel-shaped tip is used to optimize 
aspiration of solid material.
Transvenous lead extraction procedures 
were performed using mechanical extrac-
tion tools in most cases.

Figure 3: 
Extracorporeal aspiration system (Angiovac, 
Angiodynamics, USA). The technology relies on an 
extracorporeal circuit used in a veno-venous configuration 
similar to an ECMO circuit using a filter/bubble trap system 
instead of an oxygenator. The AngioVac cannula is a 22F 
coil-reinforced cannula (length 90cm) with an expandable 
funnel shaped distal tip. The expanded funnel shaped tip 
improves venous drainage and the aspiration of vegetations 
or thrombotic material.

Table 2: 
Procedural data and outcomes

Table 1: 
Basic characteristics of patients

Results: 
The aspiration of vegetations showed complete procedural success 
in 94.0% (n=94), partial success in 5.0% (n=5). Three complications 
(3.0%) were encountered. 
Complete procedural success (per lead) of the subsequently per-
formed transvenous lead extraction procedure was 99.2% (n=241). 
30-day mortality was 3.0% (n=3).

Conclusion: 
The presented percutaneous aspiration procedure is safe and effec-
tive. The percutaneous aspiration of vegetations during the lead ex-
traction procedure avoids septic embolization into the pulmonary 
circulation and avoids the need for open surgical extraction.

Disclosure:
Dr. Raymond Schaerf received consultant honoraria from 
AngioDynamics Inc and Cook Medical. Dr. Christoph Starck 
received consultant honoraria from AngioDynamics Inc., 
Cook Medical and Liva Nova. The other authors report no 
conflict of interest.

Figure 1: 
Evolution of a novel treatment concept in case of 
endovascular CIED infections with large lead vegetations 
(>20mm). Percutaneous removal of vegetations 
with an extracorporeal aspiration system (Angiovac, 
Angiodynamics, USA) subsequently facilitates transvenous 
lead extraction.

Percutaneous aspiration of large lead vegetations facilitates safe transvenous lead extraction 
in CIED infections with large lead vegetations 

Raymond H.M. Schaerf1,2, Sasan Najibi1, John Conrad1, Joseph Berendt1, Sumeet S. Chugh2, Fardad Esmailian2, Pia Lanmüller3, Jürgen Eulert-Grehn3 and Christoph T. Starck3 
1Providence Saint Joseph Medical Center, Burbank, California, USA | 2Smidt Heart Institute, Cedars Sinai Medical Center, Los Angeles, California, USA  

3German Heart Center Berlin, Department of Cardiothoracic & Vascular Surgery, Berlin, Germany

Figure 2:
Intraoperative fluoroscopy of a transvenous lead extraction 
procedure using a bidirectional rotational mechanical 
extraction sheath (Evolution RL, Cook Medical, USA) 
facilitated by prior percutaneous aspiration of large lead 
vegetations with the Angiovac-System (Angiodynamics, 
USA).

Oral presentation at HRS 2019 (San Francisco, USA) 



... facilitates safe transvenous lead extraction ! 

Percutaneous aspiration of lead vegetations...  



Evolution of therapy in CIED infections with LLV... 



Take home messages 

▪  CIED infections with large lead vegetations = challenge 

▪  Guidelines:  

▪  Cut-off 20 mm ! May consider surgical extraction 

▪  Individualized therapy 

▪  Percutaneous aspiration + TLE = promising concept 

▪  Percutaneous aspiration in all infections with vegetations to 

improve long-term outcomes...?! (NEEDS scientific proof!)  

„General rule“: Vegetations > 10 mm = Vegectomy with Angiovac 



Thank you very much for your 
attention ! 
 
 


