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PLACEC ™™ BACKGROUND

The number of devices is continuously increasing

* 7 million devices in the world

e 13 millioni leads in the world

e 700,000 new implants every year

* 1.4 million new catheters every year

Medtronic CRDM Product Performance Report Mar 2013. Eucomed (2012)

Boston scientific CRM Product Performance Report, Q1 2013. Eucomed (2012)

St Jude Medical CRM Product Performance Report, Apr 2013. Eucomed (2012)

Biotronik Product Performance Report, JAN 2013. Millennium Research Group, GM for CRMD 2013
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PLACEC ™™ BACKGROUND

The population and type of devices have changed over time

*  35% of new implants are ICDs and CRT-Ds
o Features of ICD leads:
» Presence of a coil for shock therapy ¢ more fibrosis
» Complex Design € High rate of malfunction

*  CRT-Ds have more leads per device (> 2)
* Patients with ICDs are younger and live longer:

» Greaeater number of upgrades and substitutions
» Higher risk of infection
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ST RN Incidence of Comorbidities in Patients With CIED Infection

The incidence of 4 major comorbidities (renal falkee, respiratory failure, heart faduee, and disbetes] remained fairy constant untd 2004 when a marked increase was
chserved. This parali=l=d both the observsd incr=as= in smplantable cardioverer-defibrllator implsniation and the increased infsction rete. CIED = cardiso implamiabls
electrophysiclogical device.
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COME PREVENIRE--Infezione del device:
fattori di rischio

Legati al paziente:

. Sesso maschile

. BPCO

. Insufficienza renale

. Febbre nel corso delle 24 ore precedenti all'impianto
. Scompenso cardiaco

*  Terapia con corticosteroidi

. Emodialisi

*  Terapia anticoaugulante

Guidelines for the diagnosis, prevention and management of
implantable cardiac electronic device infection. Report of a joint Working
Party project on behalf of the British Society for Antimicrobial
Chemotherapy (BSAC, host organization), British Heart Rhythm Society
(BHRS), British Cardiovascular Society (BCS), British Heart Valve Society
(BHVS) and British Society for Echocardiography (BSE)

. J Antimicrob Chemother. 2015 Feb'i70:325—59
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Infezione del device: fattori di rischio

Legati alla procedura

. Mancata somministrazione della profilassi antibiotica
* Tipo di device (PM, ICD, ICD-CRT)

. Lunghi tempi procedurali

. Necessita di reintervento prima della dimissione

. Elevato numero di procedure pregresse

. Ematoma post-procedura

. PM temporaneo pre-procedura

Guidelines for the diagnosis, prevention and management of
implantable cardiac electronic device infection. Report of a joint Working
Party project on behalf of the British Society for Antimicrobial
Chemotherapy (BSAC, host organization), British Heart Rhythm Society
(BHRS), British Cardiovascular Society (BCS), British Heart Valve Society
(BHVS) and British Society for Echocardiography (BSE)

J Antimicrob Chemother. 2015 Feb;70:325-59
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« howces omAC et Table 1: Infectious and Non-infectious Clinical Scenarios for Lead Extraction

Infectious Clinical Scenarios (Class | Indications)

Pocket infacticn with or without Localised signs of nflammetion such as erythema, sweling, pain. tendemess, warmth or drainage with positive or
bacteraemia regative blcad culiures

Left-sided endocarditis in a CIED carrizr Left heart vegetations with ar without t-icuscid valve or CIED involverrent, and positive Elood culturas
CICD-related endocarditis Mositive olood cultures and leac or valvular vegetat on(s), without local signs of pocket infection

QOccult bactcracmia with probaole CIED Bactcracria without an alternazive source, resoives atter CIED exzraction

infacton

Non-infectious Clinical Scenarios (Class I, I1a, And 1Ib Indications)

Thrombosis/vascLlar Issuas Clinically sigrificant thromboembolic events attribuzable to thromous on a lead or & lead fragment that cannot be
treated by cther means (C &ss )

Superiur vena cava (SVC) stenosis or ceclusion that prevents implantativr of g necessary ead (Cass 1)

Planred slanl deployment in a vein already conlaining a Iransvenous lead 10 avod erlranmenl of the lead class 1)

Maintaining patency of SVT stenosis or occliusion with limiting symptoms (zlass 1)

Ipsilateral venous occ usion preventing access to the verous circulation for raguired placement of an adcitionzl
lead (class Ilg)

Chronic pain Severe chronic pain at the davice or lead insertion site or believed to be secondary to the dev ce, which causes
signficant patient discomfcrt, is not menageable by medical or surgical technigues, and for which thare is no
scceptable atornative (Class 113)

Cther Lifc threazening arfhythmias secondary to retained leads (class 1)

Lead ramoval car e usafu for patients with a CIEL location hat interferes with the treatment of & malignancy®
(Cass I3

CIFD implanialicn rerires moe 1han four lracs 01 ong side or more (han live lrads through the SVC (nass 1)

Abandaned lead(s) that interfe-e with -he operatinn of a CIFD system (class lla)

Leads that pose a pctential future threat to the patient if left in place, because of their cesign or failure (class Il
Lead ramoval may be considered to facilitate access to MRI™ (class (12}

The setting of normally functioning. nen-recalled oacing or def brillation eads for selzcted patients aftar a sherec
cecision-meking process (class k)

Pereg et al Arrhythm Electroehxsiol Rev.

e
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PLACE® ™SUCCESSI, MORBIDITA’ E MORTALITA

Major Complications & Mortality (%)
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PLACEC ™
LEAD EXTRACTION N
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TightRail
Sub-C

Rotating Dilator Sheath
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5 FOR ADVANCES IN CARDIAC EXPERIENCE

PLACEC™= The SNARE
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PLACE@ ™ Advanced techniques for chronic lead

extraction: heading from the laser towards
the evolution system

Patrizio Mazzone*, Dimitris Tsiachris, Alessandra Marzi, Giuseppe Ciconte,
Gabriele Paglino, Nicoleta Sora, Simone Gulletta, Pasquale Vergara, and
Paolo Della Bella

Table 3 Procedural characteristics according to the use
/" Whole study of laser or evolution system

population
o (n=208)

it o | R Laser Evolution P
e system system
Loching stylel (n = 51) Imtml(:sz ;[;sm"e (ﬂ = 13) (ﬂ = 45)

Powered sheath (n = 121)

Procedural success (%) 97.3 91.7 0.16
: "
e Clinical success (%) 98.6 5979 0.76
; Major complication (%) 27 42 0.66
Uscof snare (n = 6) Minor complication (%) 55 42 076

We have demonstrated that use of the recently introcuced evolution
system for LE exhibits acceptably high levels of procedural and clinical
success, although additional use of snzre was required more fre-
quently in the evclution compared with thelasergroun. Mcst mport-

antly, both advanced techniques appear tc be equally for LE in Europace (2013) 15, 1771-1776
. . .. . S EUROPEAN dei:10.1093/europace/eut126
population with adverse clinical and technical characteristics. Hcievor
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@ ESC Europace (2018) 20, 829834 CLINICAL RESEARCH
European Society doi:10.1093/europace/eux020 Leads and lead extraction
of Cardiology

Safety and efficacy of the new bidirectional
rotational Evolution® mechanical lead
extraction sheath: results from a multicentre
Italian registry

Patrizio Mazzone”', Federico Migliorez*f, Emanuele Bertagliaz, Domenico Facchin3,
Elisabetta Daleﬂ'e3, Vittorio Calzolari‘, Martino Crosato", Francesco Helillo',
Francesco Peruzza?, Alessandra Marzi', Nicoleta Sora', and Paolo Della Bella'

Methods Between September 2013 and |une 2016, a total of 238 leads in 124 cconsecutive patients were removed by using

and results the new Evolution RL rotational mechanical sheath. Indicaticns for LE were cardiac device infecticn in 63 (50.8%)
cases, lead malfunction in 41 (33.1%). upgrade in 1 (0.8%) case and for other reasons in the remaining 19 cases
(15.3%). Ninety-one leads (38.2%) were implantable cardioverter defibrillator leads (81 dual ccil vs. 10 single coil),
38 (16%) right ventricular leads, 86 (36.1%) right atrial leads, and 23 (9.7%) coronary sinus leads. The mean implant
duraticn was 92.2 £ 52.9 months (range 12-336). 91.6% of the leads (218/238) were extracted completely with the
Evoluticn RL zlone. with the complete success rate rising to 98.7% (235/238 leads) with ccmbined use of a snare.
Owerall dinical success rate was 100%. No Evolution sheath-related complications were noted. There were no
deaths or major complicaticns. Five minor complications (4%) were encountered. In cases of companion leads no
wrapping or lead damage were observed.

Conclusion On the basis of our prospective multicentre study. the new hand-powered bidirecticnal rotational mechanical LE
sheath is an effective and safe tcol for the extracticn of chronically implanted leads without major complications
and lead wrapping or lead damage.
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Use of the new rotating dilator sheath TightRail™ for lead
extraction: A bicentric experience

Patrizio Mazzone MD™*{ | Francesco Melillo MD**{ | Andrea Radinovic MD' |
Alessandra Marzi MD' | Gabriele Paglino MD' | Paolo Della BellaMD! | Giosué Mascioli MD?

Table 1. Population and explanted leads characteristics

Patients. n 26
Clinical variables
Age vears, median (IQR) 69 (60.7-79.5)
Female sex, n (%) T(269)
Chronic Kidney Disease_ n (%) T(269)
Creatinine Clearance, ml/min, median (IQR) TLT(55.5-92.00
Indicataion for implantation
Bradiarthythmias. n (%) 11 (41.6)
Ventricular tachycardia, n (%) 15(38.4)
Indication for explantation. n (%)
Malfunction 11 (42.3)
Endocarditis 8(30.7)
Pocket infection 7(26.9)
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Evaluation of techniques and results in multicentric studies

The European Lead Extraction ConTRolled
(ELECTRa) study: a European Heart Rhythm
Association (EHRA) Registry of Transvenous
Lead Extraction Outcomes

Maria Grazia Bongiorni'*, Charles Kennergrenz, Christian Butter®,

Jean Claude Deharo®, Andrzej Kutarski®, Christopher A. Rinaldi®,

Simone L. Romano', Aldo P. Maggioni”®, Maryna Andarala’, Angelo Auricchio’,
Karl-Heinz Kuck'®, and Carina Blomstrﬁm-Lundqvist”, on behalf of ELECTRa
Investigators’

97.3%] and 95.7% [95% Cl 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% Cl 2.7-6.0%],
P=0.0146; and 1.2% [95% CI 0.8-1.6%] vs. 2.5% [95% CI 1.5-4.1%] P=0.0088), although those related to the pro-
cedure did not reach statistical significance. Radiological and clinical successes were more frequent in HiV vs. LoV
centres.
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PLACE@™
Extraction procedure related

i1e s ®

Complications Incidence (%)
Death 0.19-1.20
Cardiac avulsion 0.19-0.96
Vascular laceration 0.19-0.96
Respiratory arrest 0.20
Pericardial effusion requiring intervention 0.23-0.59
Haemothorax requiring intervention 0.07-0.20
Massive pulmonary embolism 0.08
Haematoma requiring evacuation 0.90-1.60
Pneumothorax requiring chest tube 1.10
Bleeding requiring blood transfusion 0.08-1.00
Worsening tricuspid valve function 0.32-0.59
Pulmonary embolism 0.24-0.59
Venous thrombosis requiring medical intervention 0.10-0.21
Migrated lead fragment without sequelae 0.20
Pericardial effusion without intervention 0.07-0.16

Source: Kusumoto et al, 2017." With permission from Elsevier
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Table 5 Required facility and equipment for lead extraction procedures

Faciity/equipment
Facility
High-quality fluoroscopy

Surgical instruments

Extraction tools

CIED implantation tools
Echocard ugraphy
Dranage sets

Temporary pacing

Descr ption

Operating theatre or room or a cardiac catheter/EP ab

‘Angicgraphic quality’ equipment with image storage, either as an integral part of a lab or a mobile C-arm

Apprepriate for transvenous lead extraction, device implantation, vascular repairs, thcracotomy, sternotomy, and
cardio-pulmonary bypass—must be n good furctional arder and in the room or immed ately available

Depending on tha cperator(s) preferences, a selection of axtraction stylets, sneaths, and femoral tools

All standard implantation equipment as well as a variaty of stylets, guidewires, wrenches, lead end caps

Or-ling" during Lie procedure for immediate use

For emergency pericardiocentesis ard for drainage of haemothorax

Venous sheath for tammporary pacing elzctrede placement

"

R
>
»
»
»
»
»
»
»
»
»
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Cardiac Tamponade
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AngioVac System
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Journal of Cardiothoracic and Vascular Anesthesia 33 (2019) 18451851

Contents lists available at ScienceDirect il
YastularAeasthess

Journal of Cardiothoracic and Vascular Anesthesia

journal homepage: www.jcvaonline.com

Original Article
Predictors of Intensive Care Unit Admission in Patients | o)
Undergoing Lead Extraction: A 10-Year Observational
Study in a High-Volume Center

Fabrizio Monaco, MD*, Nora D1 Tomasso, MD*,
Giovanni Landoni, MD;E:’_TJ, Pasquale Nardelli, MD;E:,
Andrea Radinovic, MD*, Francesco Melillo, MD*,
Giuseppe D’Angelo, MD', Paolo Della Bella, MD ™,
Alberto Zangrillo, MD ™", Patrizio Mazzone, MD*
"Department of Anesthesia and Intensive Care, IRCCS San Raffaele Scientific Institute, Milan, Italy

Wita-Salute San Raffaele University, Milan, kaly
Wnit of Arrhythmology and Electrophysiology, IRCCS San Raffaele Scientific Institute, Milan, Ialy
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Original Article

Predictors of Intensive Care Unit Admission in Patients
Undergoing Lead Extraction: A 10-Year Observational
Study in a High-Volume Center

Objective: To identify reliable predictors of periprocedural intensive care unit (ICU) admission after transvenous lead extraction (LE) in a high-
volume center.

Design: Retrospective observational study.

Setting: University tertiary-care hospital.

Participants: All patients undergoing LE at San Raffaele Scientific Institute, Milan, Italy, from 2005 to 2015.

Interventions: LE procedures were performed in the electrophysiology laboratories with a cardiac operating room on standby between the end of
the morning surgical case and before the start of the afternoon surgical case. Most procedures were conducted with the patient under procedural
sedation and analgesia. After LE, patients were admitted either to the ward or to the ICU. Medical history and intraprocedural data were
recorded.

Measurements and Main Results: Of the 389 procedures performed during the study period, 50 patients (13% ) were admitted to the ICU owing
to persistent hemodynamic instability or intraoperative complications requiring endotracheal intubation. Complete procedural success was
achieved in 370 patients (95%), and the clinical success rate was 98.4%. No deaths were recorded. Five complications requiring emergency sur-
gery (1.3%) were reported. Preprocedural right ventricular dysfunction (odds ratio (OR) 7.41: confidence interval 1.85-29.7: p < (L01) and the
need for general anesthesia (OR 12: confidence interval 1.49-97.06; p=0.019) were independent predictors of ICU admission.

( USTONS" FIeOpeTs L NN Caton i | Ll | [ww adm Ll b 1 [

1}

for ICU admission after the procedure.
© 2019 Elsevier Inc. All rights reserved.
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Suspected CIED Infection

A I |
- Pocket
Findings + Pocket
+BCx Findings
F_l— I
TEE I
+/- PET/CT +BCx
N —— |
Valvular IE Lead IE Inconclusive
. o I

- ' N I ~ | 10-14 days

I Extraction I I Cxtraction I Retain CIED ABX
4-6 weeks 2-4 weeks Follow up in 2
ABX ARX weeks with
J L J repeat BCx

Always 4 weeks if Valvalar IE
- Staphylococcus aureus 46 weelis ABX
- Positive BC 24h after device removal

DeSimone et al. J Clin Microbiol. 2018
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Jownal of Aigthmia
ORIGINAL ARTICLE Jownal o Melythrria \1EY

Working on the dirty side—the ipsilateral subclavian access for
temporary pacing after lead extraction

David Zweiker MD, PhD*?%® | Francesco Melillo MD* | Giuseppe D'Angelo MD! |
Andrea Radinovic MD! | Alessandra Marzi MD! | Lorenzo Cianfanelli MD® |
Savino Altizio MD® | LucaR. Limite MD'@ | Gabriele Paglino MD' |

Antonio Frontera MD, PhD' | Kenzaburo Nakajima MD'@ | Luigia Brugliera MD® |
Lorenzo Malatino MD’ | Paolo Della Bella MD! | Patrizio Mazzone MD!o
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The San Raffaele
Hospital experience
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Need for advanced LE

April 2005 - August 2022
734 consecutive LE procedures were performed

1659 leads were removed
Leads implanted <6 months were excluded

m STE
o 48.9%

m STE
P2




Stepwise approach

h \| -« Insertion of regular stylet )
Step 1 * Active fixation mechanism retracted (if present)
L )| ° Manual traction ‘ )
(" ) N
» Insertion of locking stylet with insulation bound suture
Step 2 :
* Manual traction
S 1 )
» Advancement of dilator sheath set )
Step 3 (in case of mild fibrosis)
. Counteinessure )
Use of powered mechanical or laser sheath
Counterpressure - countertraction

(PACE 2013; 36:837-844)
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Control of the entire lead body
before manual traction
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Proceeding into step 4 for lead extraction

100

Risk factors
*Age <70.7 years old
80  *Ilmplantduration >37 months
*> 2 extracted leads
70 - <Extraction of a defibrillator|ead

90

60
50

40

30

20

10

0 -

no risk factors 1 risk factor 2 risk factors 3 risk factors 4 risk factors

Figure 3. A simple prediction tool that helps estimation
of the possibilities for using powered sheaths for lead
extraction.

(PACE 2013; 36:837-844 )



Short lead dwell time is a strong predictor for a simple

extraction

Step 1 or 2 was sufficient in all extractions if

Lead dwell time less than 12 months

Step 4 was required in only 5% of cases with one of the following

features:

Lead dwell time less than 18 months

or

Single lead to remove
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Article

Check the Need-Prevalence and Outcome after Transvenous
Cardiac Implantable Electric Device Extraction without
Reimplantation

Giuseppe D’Angelo 1!, David Zweiker "%3**({, Nicolai Fierro !, Alessandra Marzi !, Gabriele Paglino !,
Simone Gulletta !, Mario Matta *, Francesco Melillo >, Caterina Bisceglia !, Luca Rosario Limite !,

Manuela Cireddu !, Pasquale Vergara !, Francesco Bosica !, Giulio Falasconi !, Luigi Pannone 1,

Luigia Brugliera ®, Teresa Oloriz 7, Simone Sala !, Andrea Radinovic !, Francesca Baratto !, Lorenzo Malatino 50,
Giovanni Peretto !, Kenzaburo Nakajima 1 Michael D. Spartalis 10, Antonio Frontera !, Paolo Della Bella !

and Patrizio Mazzone !

November 2015 were included into this analysis. Results: a total of 223 patients (median age 70 years,
22.0% female) were included into the study. Cardiac resynchronization therapy-defibrillator (CRT-D)
was the most common device (40.4%) followed by pacemaker (PM) (31.4%), implantable cardioverter-
defibrillator (ICD) (26.9%), and cardiac resynchronization therapy-PM (CRT-P) (1.4%). TLE was
performed due to infection (55.6%), malfunction (35.9%), system upgrade (6.7%) or other causes
(1.8%). In 14.8%, no reimplantation was performed after TLE. At a median follow-up of 41 months,
no preventable arrhythmia-related events were documented in the no-reimplantation group, but
11.8% received a new CIED after 17-84 months. While there was no difference in short-term survival,

five-year survival was significantly lower in the no-reimplantation group (78.3% vs. 94.7%, p = 0.014).
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PLACEC = Conclusioni 1

* La prevenzione dell’infezione € ovviamente la migliore
terapia. L'impianto dei PM-ICD e sovrapponibile ad un
intervento di CCH in termini di gestione.

 Ovviamente come primo aspetto praticare molta
attenzione in fase di impianto (come per un intervento
cardiochirurgico)

* L’'unico modo davvero efficace di trattare le infezioni dei
dispositivi € I'estrazione completa

* Nel nostro laboratorio viene usato uno approccio
stepwise che porta ad un alto tasso di successo ed un
basso tasso di complicanze
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PLACEC = Conclusioni 2

e Estrazioni semplici possono essere praticate in
sicurezza anche in piccoli centri ma..

* Un modello organizzativo Hub and spoke e
fondamentale per riferire i pazienti nei centri ad alto
volume

e Una stretta collaborazione tra elettrofisiologi,
cardiologi clinici ed infettivologi € fondamentale per
una corretta gestione dei dispositivi impiantabili
(sostituzione-upgrade-downgrade-estrazione)




