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Motto: PFi diagnéze BE, nebo vysokém podezreni
na tuto dg., je konzervativni postup v |écbé pacientu
s implantaty inferiorni a vidy je potreba zvaiit
vhodnou formu extrakce systému ( endovazalni,
chirurgickou, hybridni ...)
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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 analyzesconypage, and-poBm ...

P [P R < B ol



FAKULTN] NEMOCNICE® KOMPLEXNI
OLOMOUC Ol paiackého KARDIOVASKUL

Lékaiska W
@ fakulta




@ ESC O ——— CLINICAL RESEARCH
S;Immv doic10.1093/eurheart/ehx080 Arrhythmialelectrophysiology

The European Lead Extraction ConTRolled
(ELECTRa) study: a European Heart Rhythm
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Aims The European Lead Extraction ConTRolled Registry (ELECTRa), is a prospective registry of consecutive transve-
nous lead (TLE) pr ducted by the European Heart Rhythm Association (EHRA) in order to
identify the safety and efficacy of the current practice of TLE.

Methods European centres performing TLE, invited by the organizing committee on behalf of EHRA, prospectively recruited

and results ucmmmmqmﬁwmmmmmmmmmmwm
discharge major procedure-related P y endp included clinical and radio-
logical success and overall rates. O were b Low Volume (LoV) vs. High

Volume (HiV) centers (LoV <30 and HiV>30 proceduresiyear). Amd!ssimm(pu)d
whom 3510 underwent TLE at 73 centres in 19 European countries were enrolled between November 2012 and
May 2014. The primary endpoint of in-hospital procedure-related major complication rate was 1.7% [95% CI 1.3~
21%] (58/3510 pts) including a mortality of 0.5% [95% Cl 03-08%] (17/3510 pts). Approximately two-thirds (37/
58) of these during the p and one-third (21/58) in the post-operative period. The
most related were those requiring pericardiocentesis or chest tube and/or surgi-

almpau—(uxpsxom-wxp Complete clinical and radiological success rates were 96.7% [95% CI 96.1-
97.3%] and 95.7% [95% ClI 95.2-96.2%), respectively. The all cause in-hospital major complications and deaths
were significantly lower in HiV centres vs. LoV centres (24% [95% Cl 1.9-3.0%] vs. 4.1% [95% CI 2.7-6.0%].
P= (1014&.-113[95%003—1“]n2.5%[95%0|.5-4‘I%]P 0.0088), although those related to the pro-
cedure did not reach stati | and clinical were more frequent in HiV vs. LoV
centres.




Uspé§nost extrakénich procedur

Duration per patients
Procedure time (min)
Median [IQR] (N)
Extraction time (min)
Median [IQR] (N)
Duration of hospital stay related to
lead extraction (days)
Mean £ SD (N)
Leads outcomes,
NiTotal N (%), [95% CI)
Radiological outcome
Complete

Partial
Failure

TLE techniques

Lead removed with traction alone

Locking stylets

Sheaths used
Mechanical not powered

sheaths
Powered sheaths (any)

Laser sheaths

Evolution™ mechanical dilator
sheaths®
Electrosurgical dissection
sheaths (EDS)

All patients (N = 3510)

18409 (N = 3510)

83.0(57.0-1200)
(N = 3403)

19.0 (6.0-40.0)
(N=3274)
64286

(N = 3459)
All leads (N = 6493)

6212/6493

(95.7) [952-96.2)
184/6493
(28)[2433)
97/6493

(15) (12-1.8)

1741/6376
(27.3) [262-28.4)
3975/5589

(71.1) (699-72.3)
4127/6492

(63.6) [624-64.7)
2359/6492

(36.3) [352-37.5)
1757/6492

(27.1) [260-282)
1250/6492

(19.3) [183-202)
50076492

(7.7) [71-8.4)
716492

(0.1) [0.04-02)
1176492




Komplikace extrakci

Complications, N/Total N (%), [95% C1)

Procedure related major 58/3510 (1.7) [1.3-2.1]
sibons ks daas)

Intra-procedural 37/3510(1.1) [0.7-1.5)

Post-procedural 21/3510 (0.6) [0.4-0.9]

Details of procedure related major complications including deaths,
N/Total N (%), [95% CI)

Procedure related deaths* 17/3510 (0.5) [0.3-0.8])
Intra-procedural 9/3510 (0.3) [0.1-05)
Post-procedural 8/3510 (0.2) [0.1-05)

Cardiac avulsion or tear 30/3510 (0.9) [0.6-1.2)

Vascular avulsion or tear 2003510 (0.6) [0.4-0.9]

Cardiovascular lesions requiring 49/3510 (1.4) [1.0-1.8)

pericardiocentesis, chest tube,

surgical repair

Heart failure 1/3510 (0.03) [0.001-0.2]

Sepsis 1/3510 (0.03) [0.001-0.2]

Respiratory arrest 2/3510 (0.06) [0.01-0.2)

Muiti organ failure 1/3510 (0.03) [0.001-0.2]

Cerebrovascular accident 2/3510 (0.06) [0.01-0.2)

Arrhythmias 1/3510 (0.03) [0.001-0.2)

Acute superior vena cava 1/3510 (0.03) [0.001-0.2]

syndrome

Anesthesia related complications  2/3510 (0.06) [0.01-0.2]

Acute abdominal occlusion 1/3510 (0.03) [0.001-0.2]

Disseminate intravascular 1/3510 (0.03) [0.001-0.2]

coagulation

All cause in-hospital major complications including deaths,
NiToral N (%), [95% CI)
All cause major complications 95/3510 (2.7) [2.2-3.3)
All cause deaths 50/3510 (1.4) [1.1-1.9]




Prediktory komplikaci extrakci

A PROCEDURE RELATED MAJOR COMPLICATIONS
INCLUDING DEATHS Odds Ratio [95% C1) p value
Low volume Centres+ ——— 166 [0.91-3.05) 0.0987
Foub® a2 (123362) 0.0067
Imptant trre > 10 y4 [— 354 [160783) 0.0018
Powered sheaths alone [ 240 (141-4.09) 00013
F emoral Approachd ——— 360 (1647387 0.0014
o o ®
Odds Rato
B CLINICAL FAILURE OlsRtoPINO)  pwiee
i oo tn umim  esa
Femaie Gender —— Sy
053 10.290.95) 0.0318
041 0.21081) 0.0103
Previous Sternotomy ——t
General Anaeshes ] . 187 [122285) 0.0038
3 or more extracted leads —— 247 [162:3.76) <0.0001
Mot tne> 9 y) et 400 [220726]  <0.0001
Powered sheatts soned e 18 25286 0.0026
= TP 393 223692  <0.0001
°\ ~ 5
Odds Raso
Cc ALL CAUSE MORTALITY
Odds Ratio [95% CI) P value
Low volume Centres+ (107-3.81) 0.0299
B > 254 ——— [0.341.11) 0.1044

Age > 68 years

e
NYHA class Il - IV4 ——
)

202
061
242 [1.264.66) 0.0079
408 (224743 <0.0001
a9

(272893) <0.0001
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Each extraction center should have its own clearly
defined standards for TLE
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Informed Consent

Pouceni a informovany souhlas pacienta s odstranénim stimula¢nich/defibrilacnich
elektrod a kardiostimulatoru nebo implantabilniho kardioverter/defibrilatoru (zakonného
zastupce pacienta)

° Th f' | . h Pa;ienl(ka]‘)_f . Ruc_idné E;?_svlo_ )
e final step in the preparatory s asien (38 e
(neni-li rodné &islo) pojistovny:

phase is informed consent, which
Taenupos (opmomikc)

ideally, takes place with the patient

odstranéni (extrakce) stimulaénich/defibrilaénich elektrod/y a kardiostimulatoru (KS) nebo

i n th e p re Se n Ce Of fa m i |y m e m b e rs o bilniho kardioverter/defibrilatoru (ICD)

QOdstranéni zdroje infekce (infekce kapsy, odstranéni vegetaci infekénich hmot nitrosrdecnich oddili a chlopni

1 spojenych s elektrodou), obneveni pruchodnoesti Zily, odstranéni znameho rizika spojeného s elekirodeu, snaha
O r O e r S O C I a S u p p 0 r . o zachovani poZadovaného stimulaéniho rezimu, odstranéni nefunkéni/ch elektrod/y, odstranéni potii v oblasti
kapsy pfistroje (bolest, hrozici defekt &i infekee kiize)

. . . . Povaha vykonu
[ A f t h d Qdstranéni elektrodfy a pfistroje se provadi v mistnim znecitlivéni s podanim |ékl proti bolesti a k mirnému
rev I eW O I S I S C u S S I O n ) uspani — analgosedaci. Ke zvyseni bezpeénosti vykonu je pacientovi zavedena do tepny na zapésti nebo v tfisle
kanyla kinvazivnimu méfeni krevniho tlaku acestou stehenni tepny v oblasti tfisla zavedend do srdce
ultrazvukova sonda umoznujici zabrazeni srdeénich struktur a osrdeéniku. Dale se u vech pacientl zavadi Zilni

. . . .
I n C I u d I n a Ite r n at I VeS to eXt ra Ctl 0 n cestou z oblasti krku nebo fisla dog kardiostimulace, k pfs i zpomalovani & zastavovani srdce.
) Prvnim krokem je otevieni kapsy pfistroje, jeho vyjmuti a nasledné vypreparovani elektrodfy. Poté se pomoci
specialnich (mechanické, laserové extraktory) nastroju provede odstranéni elektrod/y. Nasledné je provedené
. M ° nevyhnutné vycisténi kapsy pfistroje. v pfipadé potfeby zavedeni hadiZky na odsavani sekret( a nakonec za8itf
a n p Ote nt I a y I e —t re ate n I n g rany. V pripadé poifeby, se do doby implantace nového pfistroje ponechava tzv. do¢asna kardiostimulace.
Pfedpokladany prospéch vykonu

I . t L4 h I d b d M d i Odstranéni elektrodly a pfistroje by mélo odstranit potiZe, pro které Vam bylo doporuéeno vykon podstoupit
Comp Ica Ions) S Ou e Iscusse Alternativa vykonu

Kompletné kardiochirurgické odstranéni s nutnosti otevieni hrudniku, vykon v celkovém uspani, na umélé plicni

with the patient and his or her

Mozné rizika zvoleného vykonu
M Malé komplikace - tekutina v osrdeéniku nevyzadujici Ié€eni, krvaceni do hrudni dutiny bez nutnosti odsati,
a I I l I y I I le I I I e rS a n C ea r y hematom v mist& odstranéného pfistroje vyZadujici reoperaci a zavedeni hadicky na odsavani, otok horni
konéetiny nebo trombéza Zily s nutnosti légenf, ost sesiti Zily v mistd vykonu, hemodynamicky vyznamné
proniknuti vazduchu do cévniho systému, migruj asti elektrody bez nasledkil, nutnost podani krevni transfuze

d O C u m e nte d i n t h e p at i e nt ’S C h a r‘t ii:zz:ug;‘rreuvrrgn:::i‘:tbzm vykonu, proniknuti vzduchu de hrudni dutiny s nutnosti jeho odsati, plicni embolie bez

Velké kemplikace — infekce stimulaéniho systému na pfedtim nepostiZzené strané, mozkova mrtvice, dechova
zastava nebo komplikace eventudlné nutné umélé plicni ventilace vedouci k prodlouZeni hospitalizace, plicni
embolie vyzadujici chirurgické feSeni, natrzeni nebo odtrzeni cévy s nutnosti odsati krve z osrdeéniku nebo
hrudni dutiny, otevfeni hrudniku, chirurgické l&é&eni, poranéni srdecni stény ¢i jeji natrZzeni s nutnosti otevieni

hrudni dutiny, odsati krve z osrde¢niku, odsati krve z hrudni dutiny, nebo chirurgicke leceni, smrt.
www.fnol.cz e

c 7 Nasledky vykonu IIKA

KOMPLEXH Uspéch Iekarskych vykonl ajejich abselutni nerizikovest nelze nikdy zcela zajistit. Viechny eventualni (A
KARDIOVASKULARN| komplikace jsou vzaené a légitelné.
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Indication and TLE should be a team decision

Extraction/endocarditis team

= EP m Cardiac Surgery = Anesthesiology = CIED/ LE specialist

= Microbiology m EP technician m Educated nurses m Support staff

W/ §



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

s | e
>3 years +1 point >5 years +2 points > 10 years +3 points
R

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

ICD electrode +1 point




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

W/ §



Risk factors for potential complications |

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 ;s W V
KOMPLEXNI
LARNI M

LA Rl " I. INTERNT KLINIKA
Univerzity Palackého .
outcomes. Eur Heart J 2017:38:2995—3005. e KARDIOLOGICKA

v Olomouci




Risk factors for potential complications Il

* 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.

W/ §



Preparation before procedure |

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

* |n 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.

* |tis advisable to find out the type and age of the
implanted electrodes from the technical information.

L k ska fakulta >
C ? rrity Palackého "’ I. INTERNT KLINIKA
KARDIOLOGICKA
RDI FAKULTNI NEMOCNICE OLOMOUC
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Preparation before procedure Il

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.

Lékarska fakulta .
Univerzity Palackého I. INTERNT KLINIKA
7 @ KARDIOLOGICKA
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Preparation before procedure lli

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

Lékarska fakulta .
Univerzity Palackého I. INTERNT KLINIKA
7 @ KARDIOLOGICKA
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Chest X-ray( or CT) is the basic imaging method
bfore TLE




Echocardiographic finding is clear in many cases, but

sometimes differentiation is difficult

Patient with CIED and high temperatures
Clear vegetation of bacterial endocarditis of unclear origin ...

W Lékaiska fakulta 2
@ Univerzity Palackého I. INTERNI KLIN I.KA
_ _ @ i KARDIOLO A
KARDIO! NTRUM FAKULTNI NEMOCN OMOUC

Olomouci



In some cases, 3D echocardiography is useful to
dlfferentlatethe finding
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In some cases, it is necessary to

perform a PET-CT examination for
differential diagnostic reasons



PET-CT

Pocket only infection Endocarditis

Lékaiska fakulta _
Univerzity Palackého I. INTERNI KUN”‘(A
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The TLE procedure should be aimed at:

1. security

N

. achieving as complete an extraction of the electrodes
as possible

. continuous monitoring of vital functions

. echocardiographic monitoring — ideally ICE
. for the interplay of the team
. patient management after the procedure

o 0 B~ W




ICE is mandatoty during the TLE procedure
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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.

Lékarska fakulta _
Univerzity Palackého I. INTERNI KLINIKA
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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).

W Lékarska fakulta 5
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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.

AR A A
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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 c? Lékatska fakulta _
European Heart Rhythm Association (EHRA) registry of transvenous lead extraction W V Univerzity Palackého HEEESE(IJEIIJCT(I.&(A
outcomes. Eur Heart J 2017;38:2995-3005. KARDIOVASKULARI CENTRUM v Olomouci U NEMOEKIGE SLOMOLC
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Vyvoj poctu procedur KKC FNOL
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Vysledky:

Efektivita vykon( 96,1
Mortalita 0,2
Zavazné komplikace 1,9
KCH extrakce 3,4
Laser 63
Laser/mechanické sheaty 33

Katetrizacni technika (MGB) 4




Nalezy, se kterymi se setkate ...




Take home message |

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).

L k ska fakulta >
C ? tyP T "’ I. INTERNT KLINIKA
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4.

Take home message I

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.

L k ska fakulta >
C ? tyP T "’ I. INTERNT KLINIKA
KARDIOLOGICKA
RDI FAKULTNI NEMOCNICE OLOMOUC
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