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Motto: Při diagnóze BE, nebo vysokém podezření     
na tuto dg., je konzervativní postup v léčbě pacientů  

s implantáty inferiorní a vždy je potřeba zvážit 
vhodnou formu extrakce systému ( endovazální, 

chirurgickou, hybridní …) 



Introduction 

• Transvenous lead extraction (TLE), as a part of an overall 
lead management strategy, has been increasing, not only 
as a consequence of medical care, but also because of 
increasing rates of infection, lead failure, awareness of 
indications for lead management, and development of 
extraction tools 

• In addition to clinical studies, national registries are 
potentially useful for evaluating epidemiology of TLE 
as well as for quality control and understanding 
resource implications.  

• Standardization of definitions and reporting of parameters 
are mandatory in order to analyze, compare, and pool 
data for scientific purposes. 



I: Co říkají data z registrů 



Bongiorni M G. European Heart Journal (2017) 38, 2995–3005 



Úspěšnost extrakčních procedur 

Bongiorni M G. European Heart Journal (2017) 38, 2995–3005 
 



Komplikace extrakcí 

Bongiorni M G. European Heart Journal (2017) 38, 2995–3005 
 



Prediktory komplikací extrakcí 

Bongiorni M G. European Heart Journal (2017) 38, 2995–3005 
 



II: Jak optimálně organizovat extrakční 
centrum 



Each extraction center should have its own clearly 
defined standards for TLE 

www.fnol.cz 



Informed Consent 

• The final step in the preparatory 
phase is informed consent, which 
ideally, takes place with the patient 
in the presence of family members 
or other social support.  

• A review of this discussion, 
including alternatives to extraction, 
and potentially life-threatening 
complications, should be discussed 
with the patient and his or her 
family members and clearly 
documented in the patient’s chart 

www.fnol.cz 



Indication and TLE should be a team decision 

Extraction/endocarditis team 

EP Cardiac Surgery Anesthesiology CIED/ LE specialist 

Microbiology EP technician Educated nurses Support staff 



Each patient and TLE procedure should be classified 
for potential risks of the procedure  

• The correct estimation of the risk of the extraction performance is a 
crucial part of choosing the correct procedure for the extraction 
procedure. 

• We divide the risk of extraction performance into low, medium and 
high. 

• For low-risk patients, the extraction can be safely performed in the 
EP room I. IKK FNOL with a complete cardiac surgery team. 

• For patients with moderate and high procedure risk, extraction must 
be performed in a hybrid operating room with a full cardiac surgical 
team.  



Different scoring systems can be used  
to determine risk: MB scoring system 

Risk factor Points Points 

Age of electrodes  3 years +1 point  5 years +2 points  10 years +3 points 

Number of electrodes   2 +1 point 

Electrode type  passive +1 point ICD electrode +1 point 

Score 

MB score 0 = low risk, 1-2 = medium risk, 3 = high risk, >3 = very high risk 

Bontempi L. Europace (2020) 22, 613–621 doi:10.1093/europace/euaa027 



SAFETY TLE risk calculator available online 

• http://usuwanieelektrod.pl/akalkulator/ 

 

• SAFeTY TLE score 
S = sum of lead dwell times, 
A = anemia, 
Fe = female, 
T = treatment (previous procedures), 
Y = young patients.  

• Filling out a simple calculator is a determined extraction 
procedure risk score for a given patient 

Jachec W. J Clin Med. 2020 Jan 28;9(2):361. doi: 10.3390/jcm9020361 



Risk factors for potential complications I 

Among the factors predisposing to non-infectious 
complications are: 

1. Mainly suboptimal implantation technique (especially 
medial puncture in the subclavian vein), 

2. Less experience of the operator, (optimal is the preference 
for dissection technique during primary implantation of 
EL, with the exception of LV EL) 

3. Mechanical structural resistance of electrodes and 
others… 

Bongiorni MG et al. The European Lead Extraction ConTRolled (ELECTRa) study: a 
European Heart Rhythm Association (EHRA) registry of transvenous lead extraction 
outcomes. Eur Heart J 2017;38:2995–3005. 



Risk factors for potential complications II 

• On the patient side, previous prospective and 
retrospective analyzes and studies clearly 
demonstrated that patients older than 65, women 
and patients with comorbidities have a higher risk of 
infection. 

• Associated diseases include diabetes, advanced stage 
renal failure, COPD, use of corticoids, malignancy, 
history of previous implant infection, heart failure, 
fever and use of antithrombotic medication. 

Bongiorni MG et al. The European Lead Extraction ConTRolled (ELECTRa) study: a 
European Heart Rhythm Association (EHRA) registry of transvenous lead extraction 
outcomes. Eur Heart J 2017;38:2995–3005. 



Preparation before procedure I 

• A medical history is key to obtaining essential 
information for proper and safe management of a 
patient indicated for electrode extraction.  

• In addition to the basic diagnosis leading to device 
implantation, it is important to find out comorbidities 
and eventual history of previous cardiosurgical or 
vascular procedures.  

• It is advisable to find out the type and age of the 
implanted electrodes from the technical information. 



Preparation before procedure II 

Imaging examination 
• All patients should have a chest X-ray to define the number and position of electrodes. 

Furthermore, a transthoracic echocardiographic examination and, in indicated cases, 
esophageal echocardiography should be performed. In some cases, it is necessary to complete a 
PET-CT examination for differential diagnostic reasons. 
 

Laboratory examination 
• All patients should have complete blood samples for basic biochemical examination (Na, K, urea, 

crea, GF, liver tests, CRP, NT-proBPN, glycemia), as well as blood count and coagulation 
parameters (aPTT, INR, platelets + blood type). 
 

Blood substitution 
• The doctor in the department who admits the patient to the extraction procedure will secure 4 

transfusion units of erythrocytes to the blood bank before the procedure. In case of other 
coagulation disorders, ordering and preparation according to the hematologist's office. 



Preparation before procedure III 

• Complex lead extraction is a potentially extremely risky procedure with potentially fatal consequences 
caused almost exclusively by bleeding in the mechanical complication of extraction.  

• Therefore, knowledge of coagulation parameters and proper preparation of the patient before the 
procedure is key to minimizing the risk of complications.  

• All patients should have normalized/standardized coagulation parameters (aPTT, INR [in patients on 
continuous warfarin therapy, INT <2.8 is recommended], platelet count, coagulation factors). If 
necessary, a consultation with a hematologist is recommended to recommend the correct preparation 
of the patient before the procedure (administration of blood derivatives) 

• Any antithrombotic medication must be stopped in advance, the time must be adjusted according to 
the characteristics of the individual preparations, their pharmacodynamics and kidney function 
(creatinine clearance).  

• With antiplatelet treatment, especially DAPT, the risk of withdrawal must always be considered for 
elective procedures, i.e. risk thrombosis risk on withdrawal x bleeding risk on continuous treatment.  

• For procedures for acute/vital indications, we always deal with the patient individually and emphasize 
surgical management of the wound 



Chest X-ray( or CT) is the basic imaging method 
before TLE 



Echocardiographic finding is clear in many cases, but 
sometimes differentiation is difficult 

Clear vegetation of bacterial endocarditis 
Patient with CIED and high temperatures 

of unclear origin ... 



In some cases, 3D echocardiography is useful to 
differentiate the finding 



In some cases, it is necessary to 
perform a PET-CT examination for 

differential diagnostic reasons 



PET-CT 

Pocket only infection Endocarditis 



The TLE procedure should be aimed at: 

1. security 

2. achieving as complete an extraction of the electrodes 
as possible 

3. continuous monitoring of vital functions 

4. echocardiographic monitoring – ideally ICE 

5. for the interplay of the team 

6. patient management after the procedure 



ICE is mandatoty during the TLE procedure 



Temporary pacing 

• During the extraction procedure, all patients are provided with 
temporary transvenous cardiac stimulation.  

• As a rule, it is introduced from the femoral approach and 
canceled after the procedure in the extraction room.  

• In case of need for longer temporary cardiac stimulation, the 
patient has „permanent“ temporary cardiac pacing introduced 
with the introduction of a stimulation electrode with active 
fixation and connection of a standard pacemaker.  

• Care for the pacing electrode is standard and identical to care 
for invasive venous access. 



Monitoring after LE procedure 

• After the procedure, the patient is transferred accompanied by a nurse from the sending 
department. In justified cases, transport is provided by a nurse and a doctor. If the state of 
consciousness or hemodynamics requires intensive care, the patient is transferred to OAC 
IKK FNOL by appointment, and transport is provided by a doctor and nurse from OAC IKK 
FNOL. 

• After the procedure, the patient's heart rhythm is telemetrically monitored, blood oxygen 
saturation is measured, and the frequency of blood pressure measurement is determined 
according to the hemodynamic status.  

• According to the LE protocol recommendation, bedside echocardiography is performed 
with a focus on mechanical complications of the extraction, no later than two hours after 
the procedure.  

• In the case of hemodynamic instability, an chest X-ray or a CT chest examination is 
indicated, focusing on the exclusion of possible complications of the procedure 
(pneumothorax, hemothorax, hemopericardium).  



Quality indicators 

• Quality indicators include the success of complete electrode 
extraction or clinically successful extraction defined as electrode 
extraction with electrode residue < 4 cm without affecting the 
clinical condition. 

• These quality indicators comparable to the data published in the 
European Lead Extraction Registry ELECTRA (ESC-EORP ELECTRA - 
European Lead Extraction ConTRolled Registry) (93.5% and 4.7% 
respectively) and the occurrence of mechanical complications 
(perforation of the venous wall or cardiac tamponade) requiring 
cardiosurgical revision or tamponade that can be solved by 
pericardiocentesis. 



Qualifications and training of operators 

• There are guidance documents that recommend extracting a minimum of 40 leads in 
at least 30 procedures as a minimal requirement for training, with minimum of 15 
procedures (extracting at least 20 leads) each year to maintain competency. 

• Simulators may also provide a means to maintain competency for physicians who 
have a low caseload. 

• There is some evidence that the incidence of major complications and death are 
related to the volume of a TLE centre and the individual experience of the operator. 

• This volume-outcome relationship is supported by data of the ELECTRa-registry, 
where the cut-off for defining low- and high-volume centres was 30 procedures per 
year. The complication rate was significantly different between low and high-volume 
centres (4.7% vs. 2.1%, respectively; P<0.01), with lower all-cause mortality in high-
volume centres (2.8% vs. 1.2%; P< 0.03). 

Bongiorni MG et al. The European Lead Extraction ConTRolled (ELECTRa) study: a 
European Heart Rhythm Association (EHRA) registry of transvenous lead extraction 
outcomes. Eur Heart J 2017;38:2995–3005. 



III: Vlastní výsledky 



Vývoj počtu procedur KKC FNOL 
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Zdroj: Registr extrakcí I. IKK FNOL 



Výsledky: 

Výsledky % 

Efektivita výkonů 96,1 

Mortalita 0,2 

Závažné komplikace 1,9 

KCH extrakce 3,4 

Laser 63 

Laser/mechanické sheaty 33 

Katetrizační technika (MGB) 4 

Zdroj: Registr extrakcí I.IKK FNOL 



Nálezy, se kterými se setkáte … 

Zdroj: Archiv Extrakčního centra FNOL 



Take home message I 

1. Defining the role of additional diagnostic tools (PET, intra-
cardiac echocardiography) in patients with occult infections. 

2. Clinical effectiveness of different antibiotic strategies (type of 
antibiotic and duration of treatment) and their cost-
effectiveness. 

3. Develop a scoring system to assess the risk of serious 
complications associated with percutaneous removal that will 
identify a subset of patients for whom an open surgical 
approach for CIED extraction is recommended). 



Take home message II 

4. Determine the safety of 1-stage contralateral device replacement 
compared with 1-stage epicardial or delayed device replacement 
as management schemes in local and systemic infection. 

5. Timing of reimplantation, duration of antibiotics. 

6. Evaluate whether open heart surgery is needed in patients with a 
prosthetic valve and lead/valvular endocarditis, but without an 
hemodynamic or other valve-related indication for open heart 
surgery (e.g. valve dysfunction). Also what is a safe vegetation 
size to be extracted by TLE, versus open surgical removal. 



Thank you for your attention 

Olomouc University Hospital 


