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Cihaz enfeksiyonu sikligi
%1-7 arasi
ICD enfeksiyon riski > PM

Cihaz enfekisyonu: Mortalite
Endokardit yok % 1- 3.7
Endokardit eslik ediyor: % 6- 14

Device Infections: Management and Indications for Lead Extraction. Circulation. 2013;128:1031-1038
Management and outcome of permanent pacemaker and implantable cardioverter-defibrillator infections. J
Am Coll Cardiol. 2007;49:1851-1859.



Enfeksiyon riskini arttiran durumlar

Diyabetes mellitus Sik batarya degisimi
Steroid kullanimi Kalp yetmezligi
Eslik eden Daha once cihaz
malignansi takilma oykusu
Operator deneyimi Gecici kalp pili

Lead sayisinda varligl

artma Pektroral bolge disi
lleri yas Implantasyon

Oral antikoagilan Bobrek yetmezligi
kKullanimi

Device Infections: Management and Indications for Lead Extraction. Circulation. 2013;128:1031-1038



Cihaz enfeksiyonlari

Cihaz infeksiyonlarinda takipte artis var

1996 — 2003 arasi 3.1 kat artis
PM 2.8 kat
ICD 6 kat

Voigt A, Shalaby A, Saba S. Rising rates of
cardiac rhythm management

device infections in the United States: 1996
through 2003. J Am Caoll

Cardiol. 2006;48:590-591.



Cihaz enfeksiyonlari: Siniflama

Yuzeyel enfeksiyon: Cep veya ciltalti doku
enfeksiyonu

Derin enfeksiyon: Lead enfekte, endokardit,
bakteriemi

Cep enfeksiyonu
Lead enfeksiyonu z cep enfeksiyonu

Device Infections: Management and Indications for Lead Extraction. Circulation. 2013;128:1031-1038



Cihaz enfeksiyonlari: Mikrobiyoloji

Sik gorulen etkenler
Koagulaz pozitif S. Aureus

Culture negative

Koagulaz negatif S. 7%
Epidermidis Fungal
Diger gram pozitif koklar Polymicrobial

7%

Gram negative bacilli
9%

Coagulase negative
staphylococci
42%

Nadir gorulen etkenler
Corynebacterium turleri

Other Gram positive cocci

Propionibacterium acnes 4%

Gram-negatif basiller e o

(Pseudomonas aeruginosa, Vs 4%

Candida turleri OxaClllzusr:E:'tive S.
Cok nadir gorulenler 25%

Tbc disi mikobakteriler
Candida disI mantarlar

Device Infections: Management and Indications for Lead Extraction. Circulation. 2013;128:1031-1038



Cihaz enfeksiyonlari: Klinik

Cep enfeksiyonlari

Kizariklik, 1s1 artisi, paralan akinti, batarya ve/veya leadlerin cilt
disina ¢cikmasi

Sistemik enfeksiyon

Siklikla cep enfeksiyonu olmaksizin, ates, titreme, halsizlik,
Kiriklk, istahsizlik, kilo kaybi

Sedimentasyon, CRP, Iokosit artisi, anemi

Pnomoni, bronsit, pulmoner emboli, pulmoner enfarkt,
Endokardit, kapak darlig1 veya kacak, kalp yetmezligi
Acliklanamayan ates

Diagnosis and management of infections involving implantable electrophysiologic cardiac devices. Ann
Intern Med. 2000;133:604-608.

Device Infections: Management and Indications for Lead Extraction. Circulation. 2013;128:1031-1038






Cihaz enfeksiyonlari: Tani

Kan kulturu

Sedimentasyon, CRP, lokosit duzeyi olgumu
TTE, TEE

Cepten aspirasyonla ornek alinmasi???
Doku kulturd

Lead —batarya etrafindan gram boyama

Update on Cardiovascular Implantable Electronic Device Infections and Their Management: A Scientific
Statement From the American Heart Association. Circulation. 2010;121:458-477



Cihaz enfeksiyonlari: Tedavi - Yonetim

Yuzeyel — kesi hatti enfeksiyonlari
10 gun antistafilokok oral antibiyotik

Sistemik enfektif tablo eslik eden durumlar
Takilmis olan tum cihaz ve ekipmanin cikartiimasi
Gram boyama ve kultur sonucuna gore antibiyotik

Vankomisin ilk tercin? Sonra antibiyograma gore
tedavi

Update on Cardiovascular Implantable Electronic Device Infections and Their Management: A Scientific
Statement From the American Heart Association. Circulation. 2010;121:458-477



Cihaz enfeksiyonlari: Tedavi - Yonetim

Sistemik enfektif tablo eslik eden durumliar

Tedavi suresi
Sadece cep enfeksiyonu: En az 2 hafta
Endokardit, osteomiyelit, diskit, septik artrit, mikotic
anevrizma ve septik trombofilebit varliginda: 4-6 hafta

Hastada damar ici diyaliz kateteri, prostetik
kapak ve vaskuler greft varsa yeni cihaz
takilmadan c¢ikartilmali veya degistiriimel

Update on Cardiovascular Implantable Electronic Device Infections and Their Management: A Scientific
Statement From the American Heart Association. Circulation. 2010;121:458-477



Cihaz enfeksiyonlari: Tedavi - Yonetim

Batarya — lead ¢ikartma endikasyonlari

O

Kesin kalp cihaz enfeksiyonuyla birlikte
Genis endokardit
Kapak endokarditi

Cep enfeksiyonu + Apse

Yuzeyel erozyon

Kronik direne sinus varligi

Gizli gram + bakteriemi

Gizli inatgi gram — bakteriemi

Cihaz enfeksiyonu bulgusu olmaksizin kapak endokarditi

Update on Cardiovascular Implantable Electronic Device Infections and Their Management: A Scientific
Statement From the American Heart Association. Circulation. 2010;121:458-477



Cihaz enfeksiyonlari: Tedavi - Yonetim

Batarya — lead cikartma endikasyonlari

Cerrahi lead ve cihaz cikartilmasi gereken
durumlar
Perkutan yontemin basarisiz oldugu olgular

Buyuk vegetasyon olan olgular (>2 cm
vegetasyon varligi)

Eslik eden kalp cerrahisi gereken durumlar
Venoz veya miyokardiyal erozyon varligi

Update on Cardiovascular Implantable Electronic Device Infections and Their Management: A Scientific
Statement From the American Heart Association. Circulation. 2010;121:458-477



Cihaz enfeksiyonu: Cihaz ¢ikartmaya
alternatif yaklasimlar

Kimler aday

Cihaz lead ekstraksiyonun yuksek riskli oldugu
hastalar

Eslik eden ciddi hastaligi olanlar
Dusuk yasam beklentisi olanlar
Islemi kabul etmeyenler

Tedavi
Baskilayici antibiyotik
Enfekte alanin cerrahi temizlenmesi
Kapali antimikrobiyal direnaj

Update on Cardiovascular Implantable Electronic Device Infections and Their Management: A Scientific
Statement From the American Heart Association. Circulation. 2010;121:458-477



Enfekte cihaz -lead ¢ikartilmasi sonrasi
yeniden implantasyon

Yeniden cihaz imlantasyon gereklimi?

Yeni cihaz enfekte cihazin ¢ikardigi tarafa
takilmaktan kaciniimali

Vegetasyon olmayan hastada negatif kan
kKulturunden 72 saat sonra cihaz takilabilir

Kapak veya leadde vegetasyon olan hastada 14
gun beklenmeli ve vegetasyon kaybolmadan yeni
cihaz takilmamali



- Lead Cikartilmasi



Dunyada yilda 10,000 — 15,000 lead
cikartiliyor

Major komplikasyon %1.4
>300 lead c¢ikartan merkezlerde < %1

Deaths and cardiovascular injuries due to deviceassisted implantable cardioverter-defibrillator and
pacemaker lead extraction. Europace 2010;12(3):395-401.

Intravascular extraction of problematic or infected permanent pacemaker leads: 1994-1996. U.S. Extraction
Database, MED Institute. Pacing Clin Electrophysiol 1999;22: 1348-1357.



Lead c¢ikartiimasi

Tanim

Lead cikartma: Lead ve bataryanin herhangi
bir yolla disari alinmasi

Lead eksplantasyonu: Ek bir yardimci ciha-
ekipman kullanmadan lead c¢ikartiimasi

Lead ekstraksiyonu: Ozellesmis cihaz ve
malzemeler yardimi ile lead cikartiimasi

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Major komplikasyon gelisimi
belirleyicileri

Implant stresi — eski lead
Kadin cinsiyet

CD leadi

_aser/mekanik sheat kullanimi
Dusuk EF

Serebrovaskuler hastalik varlig:
INR diUzeyi

Trends in Intravascular Lead Extraction: Analysis of Data from 5339 Procedures in 10 Years. XIth World
Symposium on Cardiac Pacing and Electrophysiology:Berlin, Pacing Clin Electrophysiol 1999;22:6 pt II,
A207.

Clinical predictors of adverse patient outcomes in an experience of more than 5000 chronic endovascular
pacemaker and defibrillator lead extractions. Heart Rhythm2014;11:799-805



Lead cikartilmasi: Teknik, yontemler

Basit cekme: Elle cekme, normal stylet

Cekme cihazlari: Locking stylet, ozel snareler,
kavrayicilar

Mekanik sheatler: metal, teflon, polipropilen ve diger
Laser sheat:
Elektrosurgical sheat: RF enerji

Rotasyonel mekanik sheath (Evolution, Cook Medical
InC)

Teleskopik sheatler: Yalniz kullanilabilir, siklikla laser,
mekanik ve elektrosurgical sheatin disinda destek
amaciyla

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi: Teknik, hazirlik

slem oncesi: X-Ray, EKO, torax CT, venoz Doppler-
venografi, pace bagimlihgi degerlendiriimesi

slem:
Hibrid odada floroskopi esliginde
Genel anestezi + entibasyon
Intraoperatif TEE
Arteriyal monitorizasyon, santral damar yolu

Acil acik cerrahiye hemen gecis icin gogus duvari ve kasik
bolgesine steril boyama ve ortme

Acil durumda mudahale icin cerrahi hazir ekip
4 unite Eritrosit suspansiyonu hazirligi

Femoral arter ve vene acil cerrahiye gegis hazirligi igin
venoz ve arteriyel sheat konulmasi

Antibyotik profilaksisi




Lead cikarma yeri
Implantasyon yapilan ven yoluyla
Femoral yaklasim
Juguler yaklasim



Image provided by Spectranetics Corporation, 2008



Laser Sheath

Image provided by Spectranetics Corporation, 2008
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Components

* 16 Fr Workstation Check-Flo Introducer Sheath Set

* 12 Fr Straight Inner Femoral Sheath

* Pre-Loaded Helical Loop Basket and Tip Deflecting Wire Guide
* (Handle for Tip Deflecting Wire Guide not included)

Curved 12 Fr Inner Femoral Sheath

36" 91.4cm

I: 27" 68.6cm

A




Lead cikartiimasi: Komplikasyonlar

Major komplikasyonlar
Olum
Acik cerrahi gerektirecek miyokard veya damar yaralanmasi
Pulmoner emboli

Akut solunum yetmezligi

AC apsesi
Akut pulmoner HT

Akut septik sok
Inme
Anestezi komplikasyonlari
Daha once enfekte olmayan sahanin enfeksiyonu

A-V fistll olusumu

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead cikartiimasi: Komplikasyonlar

Minor komplikasyonlar

Mudahale gerektirmeyen perikardiyal effuzyon

Mudahale gerektirmeyen hemotoraks

Drenaj veya reoperasyon gerektiren cerrahi sahada hematom
Kolda sisme, ilgili vende tedavi gerektiren tromboz

Implant veya vendz giris yerinde tamir gerektiren yaralanma
Onemli hava embolisi

Leadin parcalanmasi

Kan transfuzyonu gerektiren kanama

Gogus tupu gerektiren pnomotoraks

Cerrahi gerektiremeyen pulmoner emboli

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Hangl hastada lead cikartalim

Enfeksiyon

Kronik kontrol edilemeyen cep bolgesi agrisi

Semptomatik lead tromboz, venoz darlik
Vena cava superiyor sendromu
Leadde trombo-emboli yapan trombus
Stent takilmasi oncesi

Karsi tarafa lead takilmasi kontrendike, ayni
tarafa takilan leadin venoz tikanma olasiligl var

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Hangl hastada lead cikartalim

Calisan — fonksiyone veya ¢alismayan leadlerde
Leade bagh hayati tehdit eden aritmi

Leadin dizayni ile ilgili bir sorundan dolayi hayati risk
varliginda (Teletronics, Sprint Fidelis ICD lead or Riata ICD lead)

Lead ile cihaz arasinda cihazin ¢alismasina engel olan sorun
olmasi

Leadin kanser tedavisini engelleyici etkisi olmasi
(Radyoterapi/rekonstruktif cerrahi)

Kullanilmayan lead ile cihaz arasi etkilesim riski nedeniyle

Cihaz takilan tarafta 4 ten fazla lead olmasi veya SVC de 5 den
fazla lead olasi durumunda

Ozel géruntuleme teknigi (MRI, vs) gereken ve alternatif bir
goruntuleme yontemi olmayan hastada cihaz ve lead bu
goruntulemeye engel ise

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Hangi hastada lead ¢ikartilmamal

Yuzeyel ve kesi hattinda enfeksiyonlari

Cihaz veya lead disinda kronik bakteriyemi yapacak bir
kaynak ve uzun sureli baskilayici antibiyotik kullanmasi
gereksinimi

Yasam beklentisi <1 yil

Normal venoz sistem ve kardiyak yapi disi bolgelerdeki
leadler (subklavyen arter, aorta, plevra, atriyal veya
ventrikuler duvar, mediasten) veya sistemik venoz
atriyum ve sistemik ventrikuldeki leadler

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.
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Percutaneous extraction of cardiac pacemaker
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Weapons development programme before
the lead war

Didier Klug*, Thomas Modine, Christelle Marquie, and Salem Kacet
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This editorial refers to ‘Percutaneous extraction of results with old leads to really appreciate the risk of their extrac-
cardiac pacemaker and implantable cardioverter defibril- tion. Another increasing population could be more risky: children
lator leads with evolution mechanical dilator sheath: a and young adult. Large series are required to confirm this obser-
single-centre experience’ by A. Oto et aI., on page 543. vation, but Dilber et al.” found a success rate of only 69.7% for

than 1 5 cm. Cllnu:al SUCCESS Was 1EHJ% and all of the patlenrs dlscharged une'.rentfully without a maqc:r cornpllcar.lon

Conclusions IZ:)Lr Exp-EnEncE conﬁrrns that ﬂ'le mEchanlcal tEchmquE w1th Evolunon system is an Eﬁ‘EcnvE Fr*st line method for
chronically implanted pacemaker/ICD leads. Continued investigation is required to evaluate success and complication
rates in comparison with other techniques.

Keywords Evolution mechanical sheath » Percutaneous lead extraction



Evolution in Transvenous Extraction of Pacemaker and
Implantable Cardioverter Defibrillator Leads Using a
Mechanical Dilator Sheath

ALIOTO, M.D.,* KUDRET AYTEMIR, M.D.,* UGUR CANPOLAT, M.D.,* HIKMET YORGUN,
M.D.,+ LEVENT SAHINER, M.D.,* ERGUN BARIS KAYA, M.D.,* GIRAY KABAKCI, M.D..* and
LALE TOKGOZOGLU, M.D.*

From the *Department of Cardiology, Hacettepe University Faculty of Medicine, Ankara, Turkey; and tDeveli State
Hospital, Kayseri, Turkey

Background: With developing technology, transvenous lead extraction (TLE) has undergone an
explosive evolution due to incremental problems related to lead infection and malfunction.

Objective: We aimed to present our experience in TLE with the Evolution® Mechanical Dilator Sheath
(Cook Medical, Grandegrift, PA, USA).

Methods: Between June 2009 and July 2011, the Evolution® mechanical dilator sheath was used for the
extraction of 140 pacemaker (PM) and implantable cardioverter-defibrillator (ICD) leads in 66 patients.
Indications forextraction, procedural success, and complications were defined according to Heart Rhythm
Society Guidelines.

Results: Indications for TLE were infection in 39 patients (59.1%), lead malfunction in 26 patients
(39.4%), and lead displacement in one patient (1.5%). Extracted devices were PM in 28 cases [42.3%),
ICD in 26 cases (39.4%), and biventricular cardioverter defibrillatorin 12 cases (18.2%). Among 140 leads,
31 (22.1%) were right ventricular, 49 (35.0%) were defibrillator coil, 47 (33.6%) were atrial, and 13 (9.3%)
were coronary sinus electrodes. The median time interval from the lead implantation to lead extraction
was 85 months (range 22-240 months). Complete procedural success with the Evolution® system alone
was achieved in 58 (87.9%) patients and overall clinical success was 98.5%. Four leads were completely
removed with the help of a femoral snare and partial success was achieved in three leads with a remaining
small ventricular tip. Major complication was observed in only one (1.5%) patient without any mortality.

Conclusions: Our experience confirms that the hand-powered Evolution system is an effective extraction
tool for chronically implanted PM/ICD leads. Randomized controlled studies are required to evaluate
success and complication rates in comparison to other techniques. (PACE 2012; 35:834-840)

mechanical dilator sheath; transvenous lead extraction



Lead cikartiimasi islemine olasi fayda —
komplikasyon riski ve operator deneyimi goz
onunde bulundurularak karar verilmel

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.
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Lead cikartiimasi: Islem sonrasi
bakim

Gecici pace
Tercihen juguler veya femoral yolla
Aktif fiksasyon gecici pil ?

|CD hastalarinda gecici giyilebilir defibrilator

Enfekte pil cebinin ayrintili debritmani ve
yabanci cisimlerin uzaklastiriimasi



PORT SEMI-UPRIGHT




3%

B Staphvlococcus aureus - 19 _

B Coagulase-negative Staphylococcus - 3
] Other gram-positive cocci (would include enterococcus and strep) - 4
[0 Gram negative bacilli (enterobacter, pseudomonas) - 2

[] Polymicrobial (the one with coag.neg. staph, p. acnes and e. coli) - 1

Culture negative

7% '
Fungal f
2% |
Polymicrobial
7% '
. » Coagulase negative
Gram neg?/twe bacilli staphylococel
‘ 42%
Other Gram positive cocci
4%
Oxacillin resistant S. |
aureus '
4%

Oxacillin sensitive S.
aureus
25%

Device Infections: Management and Indications for Lead Extraction. Circulation. 2013;128:1031-1038



Clinical predictors of adverse patient outcomes in an
experience of more than 5000 chronic endovascular
pacemaker and defibrillator lead extractions @

Michael P. Brunner, MD,” Edmond M. Cronin, MB, MRCPI,” Valeria E. Duarte, MD,’
Changhong Yu, MS,* Khaldoun G. Tarakji, MD, MPH, FHRS, David 0. Martin, MD, MPH,

Thomas Callahan, MD, FHRS, Daniel J. Cantillon, MD, FHRS, Mark J. Niebauer, MD, PhD, FHRS,

*

Walid I. Saliba, MD, FHRS,  Mohamed Kanj, MD,” Qussama Wazni, MD,”

Bryan Baranowski, MD,” Bruce L. Wilkoff, MD, FHRS

* . L. + .. £ L. .
From the Departments of Cardiovascular Medicine, 'Internal Medicine, and TQuzmnmnve Health Sciences,

Cleveland Clinic, Cleveland Ohio.

BACKGROUND Itis difficult to predict adverse patient outcomes
associated with transvenous lead extraction (TLE) procedures.

OBJECTIVE The purpose of this study was to examine the safety
and efficacy of chronic endovascular pacemaker and implantable
cardioverter-defibrillator (ICD) lead extraction and risk factors
associated with adverse patient outcomes.

METHODS Consecutive patients undergoing TLE at the Cleveland
Clinic between August 1996 and August 2011 were included in the
analysis. Univariate and multivariable logistic regression analyses
were performed to evaluate for associations with outcomes.
Continuous data are given as median (25th, 75th percentile).
Categorical data are given as number (percentage).

RESULTS In total, 5521 leads (4137 [74.9%] pacemaker, 1384
[25.1%] ICD) were extracted during 2999 TLE procedures (patient
age 67.2 [55.2, 76.2] years, 30.2% female). Lead implant duration
was 4.7 (2.4, 8.3) years, and 2.0 (1.0, 2.0) leads were extracted per
procedure. Powered sheaths were used in 74.9% of procedures.
Overall, there was 95.1% complete procedural success, 98.9%
climical success, and 1.1% failure, with 3.6% minor complications
and 1.8% major complications. All-cause mortality within 30 days
of TLE was 2.2%. Multivariable predictors of major complications

included cerebrovascular disease, ejection fraction < 15%, lower
platelet count, international normalized ratio = 1.2, mechanical
sheaths, and powered sheaths. Multivariable predictors of all-cause
mortality within 30 days of TLE included body mass index < 25 kg/mz,
end-stage renal disease, higher New York Heart Association func-
tional class, lower hemoglobin, higher international normalized
ratio, lead extraction for infection, and extraction of a dual-coil
ICD lead.

CONCLUSION TLE in this single-center experience was highly
successful. Risk factors associated with adverse patient outcomes
were identified.

KEYWORDS Implantable cardioverter defibrillator; Pacemaker;
Lead; Extraction; Complications

ABBREVIATIONS BMI = body mass index; CIED = cardiac
implantable electronic device; HRS = Heart Rhythm Society;
ICD = implantable cardioverter-defibrillator; INR = international
normalized ratio; MCVI = major cardiovascular injury; NYHA = New
York Heart Association; TLE = transvenous lead extraction

(Heart Rhythm 2014;11:799-805) © 2014 Heart Rhythm Society. All
rights reserved.



Lead c¢ikartiimasi

Ideal merkez ve operator 6zellikleri (HRS)
Operator
Primer operator olarak en az 40 lead cikartmis olma
Yillik > 20 lead cikartma
Merkez — islem odasi
Cerrahi desteqi
Anestezi desteqi
Floroskopi, ekokardiyografi
Egitimli — deneyimli yardimci personel varligi

Hibrid odada islem ve aninda acik cerrahiye gecis icin
tum hazirliklarin varligi

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:
Endikasyonlar

Enfeksiyon
Sinif 1

Kesin cihaz sistem enfeksiyonu ile beraber kapak endokarditi, lead
endokarditi veya sepsis varligi (KD: B)

Lead sistemini tansvenodz kisminda belirgin bir klinik tutulum olmaksizin cihaz
cep enfeksiyonu ile beraber cepte apse olusmasi, cihaz erozyonu ve ciltte
yuzeye ¢ikmasi, cilde direne olan sinus varligi (KD: B)

Kapak endokarditi olan ancak kesin lead veya cihaz tutulumu olmayan
durumda (KD: B)

Aciklanamayan gram pozitif bakteriyemi varhiginda (KD: B)
Sinif lla

Inatc1 aciklanamayn gram negatif bakteriemi varligi (KD: B)
Sinif 1l

ngzeyel ve kesi hattinda cihaz veya leadin tutulmadigi enfeksiyonlarda (KD:
C

Cihaz veya lead disinda kronik bakteriyemi yapacak bir kaynagi olan ve uzun
sureli baskilayici antibiyotik kullanmasi gereken hastalarda (KD: C)

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:
Endikasyonlari

Calisan — fonksiyone veya calismayan leadlerde
Sinif |
Leade bagl hayati tehdit eden aritmi
Leadin dizayni ile ilgili bir hayati risk
varliginda Sprint Fidelis ICD (Medtronic) lead
or Riata ICD lead (St. Jude Medical)

Lead ile cihaz arasinda cihazin ¢calismasina engel
olan sorun olmasi

Leadin kanser tedavisini engelleyici etkisi olmasi
(Radyoterapi/rekonstruktif cerrahi)

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:
Endikasyonlari

Calisan — fonksiyone leadlerde

Sinif lIb
Kullanilmayan lead ile cihaz arasi etkilesim riski nedeniyle

Lead dizayninda ilerleyen donmede olasi bozulma riski
varliginda Sprint Fidelis ICD (Medtronic) lead or Riata
ICD lead (St. Jude Medical)

Calisan ama kullanilmayan lead varliginda (ICD upgrade
sonrasi RV pace leadi gibi)

Ozel goruntuleme teknigi (MRI, vs) gereken ve alternatif bir
goruntuleme yontemi olmayan hastada cihaz ve lead bu
goruntulemeye engel ise

MRI uyumlu cihaz takilacak hastada eski MRI uyumlu
olmayan lead ve cihazin ¢ikartilmasi amaciyla

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:
Endikasyonlari

Calismayan leadlerde
Sinif lla
Kullanilmayan lead ile cihaz arasi etkilesim riski nedeniyle

Cihaz takilan tarafta 4 ten fazla lead olmasi veya SVC de 5 den
fazla lead olasi durumunda

Calisan ama kullaniilmayan lead varliginda (ICD upgrade sonrasi
RV pace leadi gibi)

Ozel gorintiileme teknigi (MRI, vs) gereken ve alternatif bir
goruntuleme yontemi olmayan hastada cihaz ve lead bu
goruntulemeye engel ise

Sinif lIb

Kontrendikasyon yoksa hastaya igslem gereken bir durumda
(replasman, vs) calismayan leadler cikartilabilir

MRI uyumlu cihaz takilacak hastada eski MRI uyumlu olmayan lead
ve cihazin ¢ikartilmasi amaciyla

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead cikartiimasi:
Endikasyonlari

Tromboz veya venoz darlik
Sinif 1
Klinikte ciddi tromboemboli ve lead uzerinde trombus

Yeni lead takilmasi gereken hastada bilateral subklavyen ven
veya SVC okluzyonunu engellemek igin

Lead olan vene planli stent takilmasi gerektiginde leadin stent
Ile damar arasinda sikismasi engellenmesi amaciyla

Kisitlayici semptomla birlikte SVC darligi veya tikanikhgi varhgi

Karsi tarafa lead takilmasi kontrendike oldugu (mastektomi, A-V
fistul, port vs) durumlarda, ayni tarafa takilan leadin venoz
tikanma olasiligini engellemek igin

Sinif lla

Karsi tarafa lead takilmasi kontrendike olmayan durumlarda,
ayni tarafa takilan leadin venoz tikanma olasiligini engellemek

Transver%us IQS extracaon Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:
Endikasyonlari

Kronik agri

Sinif lla

Cihaz veya lead takilan bolgede medikal veya
cerrahi tedavi ile giderilemeyen ciddi kronik
agrinin oldugu ve kabul edilebilir bir alternatif
tedavinin olmadigi durumda (KD: C)

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead cikartiimasi:
Endikasyonlari

Tromboz veya venoz darlik

Sinif 1
I(<Iinikte) ciddi tromboemboli ile birlikte lead Gzerinde trombuUs varligi
KD: C
Yeni lead takilmasi gereken hastada bilateral subklavyen ven veya
SVC oklizyonunu engellemek icin (KD: C)

Lead olan vene planli stent takilmasi gerektiginde leadin stent ile
damar arasinda sikismasi engellenmesi amaciyla (KD: C)

Kisitlayici semptomla birlikte SVC darhigi veya tikanikligi varliginda
(KD: C)
Karsi tarafa lead takilmasi kontrendike oldugu (mastektomi, A-V fistul,

port vs) durumlarda, ayni tarafa takilan leadin venoz tikanma olasihgini
engellemek igin (KD: C)

Sinif lla
Kargi tarafa lead takilmasi kontrendike olmayan durumlarda, ayni

tarafa takilan leadin vendz tikanma olasiligini engellemek icin (KD: C)

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:

Endikasyonlar!
Calisan — fonksiyone leadlerde
Sinif |

Leade bagli hayati tehdit eden aritmi varligi
(KD: B)

Leadin dizayni ile ilgili bir hayati risk varliginda
(KD: B)

Lead ile cihaz arasinda cihazin calismasina
engel olan sorun olmasi (KD: B)

Leadin kanser tedavisini engelleyici etkisi
olmasi (Radyoterapi/rekonstruktif cerrahi) (KD:

Transven&)ead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:
Endikasyonlari

Calisan — fonksiyone leadlerde

Sinif lib

Kullaniimayan lead ile cihaz arasi etkilesim riski nedeniyle
(KD: C)

Lead dizayninda ilerleyen donmede olasi bozulma riski
varliginda (KD: C) Sprint Fidelis ICD (Medtronic) lead or Riata
ICD lead (St. Jude Medical)

Calisan ama kullanilmayan lead varliginda (ICD upgrade
sonrasi RV pace leadi gibi) (KD: C)

Ozel goruntuleme teknigi (MRI, vs) gereken ve alternatif bir
goruntuleme yontemi olmayan hastada cihaz ve lead bu
goruntulemeye engel ise (KD: C)

MRI uyumlu cihaz takilacak hastada eski MRI uyumlu
olmayan lead ve cihazin ¢ikartilmasi amaciyla (KD: C)

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead cikartiimasi:

Endikasyonlar!
Calisan — fonksiyone leadlerde
Sinif 1l

Hastanin yasam beklentisi 1 yilin altinda
oldugu durumlarda calisan ama kullaniimayan
lead varliginda (KD: C)

Normal venoz sistem ve kardiyak yapi digi
bolgelerdeki leadler (subklavyen arter, aorta,
plevra, atriyal veya ventrikuler duvatr,
mediasten) veya sistemik venoz atriyum ve
sistemik ventrikuldeki leadler (KD: C)

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:
Endikasyonlari

Calismayan leadlerde

Sinif |
Leade bagli hayati tehdit eden aritmi varligi
(KD: B)
Leadin dizayni ile ilgili bir hayati risk varliginda
(KD: B)
Lead ile cihaz arasinda cihazin calismasina
engel olan sorun olmasi (KD: B)

Leadin kanser tedavisini engelleyici etkisi
olmasi (Radyoterapi/rekonstruktif cerrahi) (KD:

Transven&)ead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead ¢ikartiimasi:
Endikasyonlari

Calismayan leadlerde
Sinif lla
Kullaniimayan lead ile cihaz arasi etkilesim riski nedeniyle (KD: C)

Cihaz taakilan tarafta 4 ten fazla lead olmasi veya SVC de 5 den
fazla lead olasi durumunda KD: C)

Calisan ama kullaniilmayan lead varliginda (ICD upgrade sonrasi
RV pace leadi gibi) (KD: C)

Ozel gorintiileme teknigi (MRI, vs) gereken ve alternatif bir
goruntuleme yontemi olmayan hastada cihaz ve lead bu
gorunttlemeye engel ise (KD: C)

Sinif lIb

Kontrendikasyon yoksa hastaya igslem gereken bir durumda
(replasman, vs) calismayan leadler ¢ikartilabilir (KD: C)

MRI uyumlu cihaz takilacak hastada eski MRI| uyumlu olmayan lead
ve cihazin c¢ikartilmasi amaciyla (KD: C)

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.



Lead cikartiimasi:
Endikasyonlari

Calismayan leadlerde
Sinif 1l

Hastanin yasam beklentisi 1 yilin altinda
oldugu durumlarda calisan ama kullaniimayan
lead varliginda (KD: C)

Normal venoz sistem ve kardiyak yapi digi
bolgelerdeki leadler (subklavyen arter, aorta,
plevra, atriyal veya ventrikuler duvatr,
mediasten) veya sistemik venoz atriyum ve
sistemik ventrikuldeki leadler (KD: C)

Transvenous lead extraction: Heart Rhythm Society expert consensus on facilities, training, indications, and
patient management. Heart Rhythm. 2009;6:1085-1104.
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Abstract

OBJECTIVES: Laser lead extraction is a challenging procedure, especially in patients with old or multiple pacemaker (PM) or implantable
cardioverter defibrillator (ICD) leads. The mechanical force is a leading cause of complications during the extraction procedure. Use of
new laser sheaths, which deliver a rate of 80 pulses per second, may probably reduce intraoperative adverse events by reduction of extrac-
tion force.

METHODS: Between January 2012 and April 2013, 76 PM and ICD leads were treated in 38 patients using GlideLight 80 Hz laser sheaths.
Indications for lead removals were pocket infection (42.1%), septicaemia or endocarditis (23.7%), lead dysfunction (31.6%) and upgrade
from PM to ICD (2.6%). Data on procedural success rates, intra- and postoperative outcomes, as well as 30-day mortality were collected
into a database and analysed retrospectively.

RESULTS: The mean patient age was 62.0 + 17.7 years (range 18-83), and 73.7% were male. The mean time from initial lead implantation
was 96.0 + 58.3 months (range 24-288). Thirty-seven (48.7%) PM and 39 (51.3%) ICD leads had to be extracted. The mean procedural time
was 68.3 + 27.3 min (range 35-115). Seventy-two of 76 leads (94.8%) were completely removed, partial removal was achieved in 2 (2.6%)
leads and a failure of extraction occurred in 2 (2.6%) leads. The overall complication rate was 5.2%, including one major (superior vena
cava perforation) (2.6%) and one minor ( pocket haematoma) (2.6%) complication. No death occurred during the 30-day follow-up.

CONCLUSIONS: The GlideLight 80 Hz laser sheath allows safe and effective removal of chronically implanted PM and ICD leads, combin-
ing high procedural success with low complication rates.
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