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Rate of CIED infections…

Greenspon et al. JACC 2015
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Costs of CIED infections…

Mean costs 
20.000,00 – 25.000,00 Euros
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CIED infections – systemic vs. local

Local CIED infection
67%

Systemic CIED 
infection

33%
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CIED infections – GOLDEN RULE of treatment

COMPLETE CIED REMOVAL

Kusumoto et al. Heart Rhythm 2017
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The PROBLEM…
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Habib et al. EHJ 2015

2015 ESC guidelines for the management of infective endocarditis



Large lead vegetations - OLD concept -  surgical extraction
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EVOLUTION - MIC Surgical Extraction



...& longer hospital stay

Surgical extraction is associated with higher mortality...
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JUST DO IT – „naked“ transvenous lead extraction…
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Tarakji et al. Europace 2014

?

Long-term survival in CIED infections



Larger vegetations = 
higher mortality @ 6 months

Large lead vegetations in CIED infections



15

2 cm

20.8 % 79.2 %

Lead vegetation size



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

Septic pulmonary embolization after transvenous extraction...
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VEGECTOMY – a NEW-OLD Concept !
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SEPTIC EMBOLISM
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SEPTIC EMBOLISATION

Tarakji et al. Europace 2014

?
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Systemic CIED infection with large lead vegetations
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Percutaneous aspiration using the ANGIOVAC system

Veno-venous extracorporeal circulation with in-line filter
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Systemic CIED infection with large lead vegetations
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2020 EHRA International consensus document – CIED infection
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Starck & Schaerf et al. Europace 2020

67.3 % staphylococci 3.07 cm
Mean vegetation size
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Starck & Schaerf et al. Europace 2020

94.0% complete procedural success

3.0% major complications

3.0% 30-day mortality
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Tarakji et al. Europace 2014

30-day survival in CIED infections

30

>10%
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30-day survival in CIED infections

15-20%



PAS – effect on survival

Heck & Starck et al. 2023 submitted & under review



CASE-VIDEO



Patient history

HISTORY

➢ 86 yo male patient

➢ St.p. dual chamber pacemaker implantation RIGHT side 
due to third degree AV-block - 7 YEARS ago

➢ 100% pacemaker dependent

➢ Chronic renal failure

➢ Diabetes with diabetic foot syndrom

CURRENT PROBLEM  

➢ Tricuspid valve endocarditis with moderate regurgitation

➢MSSA sepsis

➢ Acute on chronic renal failure

PLAN

1. Percutaneous aspiration of TV vegetation

2. Dual chamber pacemaker explant

3. Implantation epicardial pacemaker

EUROSCORE II: 31.54%
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IJ – FEM – Configuration:

Right IJ vein: AngioVac Cannula (Aspiration)

Femoral vein: Reinfusion Cannula

FEM – FEM – Configuration:

RIGHT femoral vein: AngioVac Cannula (Aspiration)

LEFT femoral vein: Reinfusion Cannula

Percutaneous aspiration using the ANGIOVAC system



Strategic Case Planning (Angiovac FEM-FEM configuration)

Left IJ-V:
Central venous line + 9F sheath 
(Anesthesia)

Right IJ-V (working port or alternate 
ANGIOVAC access):
6-8F sheath
(venography, snare, Cleaner, etc.)
OR exchange to
26F Gore Dry Seal sheath 
(Alternate ANGIOVAC cannula access)

Left FEM-V:
16-18F Reinfusion cannula
(ANGIOVAC Reinfusion)

Left FEM-A:
5F sheath
(Emergency arterial access for ECC-
support) - OPTIONAL

Right FEM-V:
26F Gore Dry Seal sheath
(ANGIOVAC cannula access)

Left FEM-V (working port):
6-8F sheath
(Snares, Cleaner, etc.)



Strategic Case Planning (Angiovac RIJ-FEM configuration)

Left IJ-V:
Central venous line + 9F sheath 
(Anesthesia)

Right IJ-V:
26F Gore Dry Seal sheath 
(ANGIOVAC cannula access)

Left FEM-V:
16-18F Reinfusion cannula
(ANGIOVAC Reinfusion cannula)

Left FEM-A:
5F sheath
(Emergency arterial access for ECC-
support) - OPTIONAL

Right FEM-V (working port or alternate 
ANGIOVAC access):
6-8F sheath
(venography, snares, Cleaner, etc.)
OR
26F Gore Dry Seal sheath
(Alternate ANGIOVAC cannula access)

Left SCL-V (working port):
Long 8-10F sheath + snare
(e.g. IVC filter removal)
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IJ – FEM – Configuration:

Right IJ vein: AngioVac Cannula (Aspiration)

Femoral vein: Reinfusion Cannula

TV-Vegetations - Percutaneous aspiration using the ANGIOVAC system
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Angiovac in tricuspid valve endocarditis
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Angiovac in tricuspid valve endocarditis
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Angiovac in tricuspid valve endocarditis

1
Patient @ high risk for 

surgery

or

Patient inoperable

2
Concept of debulking

Reduction of 

bacterial load

3
Subsequent 

TV surgery?

 



➢CIED infection + large vegetations → PALV + TLE + ABX 

→ avoid open extraction with sternotomy/thoracotomy

→ safe & effective

➢Percutaneous aspiration of lead vegetations (PALV):

➢Concept of septic embolisation & infection control

➢Retrospective data suggests survival benefit versus „naked TLE“

➢Is the survival benefit real? - RCT needed → REMOVE-IT
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TAKE HOME MESSAGES

ANGIOVAC vs FISHING



Thank you.

christoph.starck@dhzc-charite.de

DHZC Campus

Mitte

DHZC Campus

Virchow-Klinikum

DHZC Campus

Benjamin Franklin

Augustenburger Platz 1

13353 Berlin

T: + 49 30 4593 - 1000

Hindenburgdamm 30

12203 Berlin

T: +49 30 450 - 50

Charitéplatz 1

10117 Berlin

T: +49 30 450 - 50

info@dhzc-charite.de | www.dhzc.charite.de
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