8. Anwendertreffen Sondenextraktion

16./17. September 2022, Berlin

,Wenn es zur Komplikation kommt — vorbereitet auf allen Ebenen?”
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* Preoperative planning of a Lead extraction procedure

e Lead extraction-perioperative considerations




Pre-OP Planning

Diagnostics: Chest X-ray, Venography, Transthoracic echo (Transesophageal echo), CT?
Leads: Number, age, location, fixation, broken leads?, previous extraction attempts?
Device interrogation: Lead dysfunction? Pacemaker dependency?

Blood group checked and packed RBCs in the OR (Cell Saver available)

Anticoagulation Management



Pre-OP Diagnostics

* Chest X-ray, Venography, Transthoracic echo (Transesophageal echo), CT?



Pre-OP CT Scan

* Do we need a preoperative CT scan?



Pre-OP CT Scan

A total of 143 patients and 348 leads were assessed

The finding of lead perforation from CT was correlated
with findings from peri-procedural transesophageal
echocardiography (TEE) and outcomes of the lead
extraction procedure

Results

Lead perforations (including perforations <5
mm and >5 mm)were detected in 66 (46%)
patients and 73 (21%) leads.

Lead perforation >5 mm were less common
and detected in 13 (9%) of patients and 14 (4%)
of leads.

There was no significant difference in the rates
of peri-procedural death, cardiac avulsion,
cardiac tamponade or post-extraction
pericardial effusion in patients with and
without lead perforation.

Pacing Clin Electrophysiol. 2021 Mar 30. doi: 10.1111/pace.14229.



Anticoagulation management

Table 5 Procedural outcomes

Total no. of leads attempted to be extracted 116

Total no. of leads extracted 114
Complete success 98.3%
Clinical success 98.3%

Procedure-related complications
Femoral vein tear requiring surgical repair
Pericardial effusion resolved spontaneously

Deaths

Total no. of perioperative transfusions required

Total no. of anticoagulation reversing agents required

O OR k.




Anticoagulation management

Regoli F. et al J Cardiovasc Electrophysiol. 2019;30:1086-1095



Anticoagulation management

Anticoagulation during Lead extraction

Conclusion: CRT patients treated with TLE under AC were more compromised but
did not present more major complications compared to patients without AC. More

minor complications were associated with “bridging” AC regimen.

Regoli F. et al J Cardiovasc Electrophysiol. 2019;30:1086-1095



Personelle Voraussetzungen



Risikoklassifizierung




Lead extraction setting UKE Hamburg (Group B-D)

Hybrid-OR
Cardiac Surgeon and Cardiologist, Cardiac Anesthesiologist

General anesthesia

Invasive arterial blood pressure monitoring
Transesophageal Echo (Pericardial/Pleural effusion)

All patients need to be prepared for emergent sternotomy

Heart-lung machine needs to be prepared in the OR

Cell Saver available

4 F sheaths A. femoralis and 6F sheaths V. femoralis (Pigtail)

Bridge occlusion balloon for SVC occlusion (available in OR)




Lead extraction armentarium UKE Hamburg

Tools for Lead extraction

Laser sheaths Mechanical rotational sheaths

Snares



Case presentation

Lead extraction in a patient after Heart Transplantion

e |nsertion of an LLD EZ in RV ICD lead e Bail-out: Femoral snaring of the lead (Needle Eye Snare)



Case presentation

Lead extraction in a patient after Heart transplantion




GermAn Laser Lead Extraction RegistrY

n = 2524

Mechanical

Snare

Mechanical & Snare

Mechanical & Other

Snare & Other

Other

In 6.7% of cases additional extraction tools were used

Hakmi S et al EHRA Annual Meeting Lisboa 2019



GermAn Laser Lead Extraction RegistrY
Clinical procedural Success rate

Laser sheaths only

Laser sheaths
combined with other tools

Failure

« Multi-tool strategy increases the overall clinical success rate

Hakmi S et al EHRA Annual Meeting Lisboa 2019



* Preoperative planning of a Lead extraction procedure

e Lead extraction-perioperative considerations







Patient history

- 61 years old male patient with ICM and Afib

- CRT-D Implantation (RV- and LV Lead) from left side in 2016
- Lead revision with mew Implantation of an RV Lead 2019

- Pacemaker dependency, LVEF 27%

- Stenosis of left- subclavian- and occlusion of innominate vein

Now:
Presenting with Oversensing of RV-Lead and LV-lead with
increased pacing threshold



Operative Strategy:

- Laser lead extraction of the RV-ICD and LV lead (16F GlideLight Laser sheaths)

- Transvenous new implantation of an RV- and LV lead from the ipsilateral side



Case presentation

Procedure:

* |psilateral Laser recanalization of the left subclavian- and innominate vein (16F laser sheath)

e Preserving venous return from contralateral side in a young patient by avoiding
contralateral lead implantation



Case presentation

e LV-lead could be removed with manual traction (LLD), RV lead dislodged from RV after beginning of Laser lead extraction



Ca Se p rese ntatio n FuRzeile (Titel der Prdsentation) 24

Insertion of 2 wires through 16 F Laser sheath, followed by 2 peel-away sheath
Implantation of a single-coil RV-ICD lead and an LV lead



Case presentation

Postoperative Chest-X-Ray



e Lead Extraction-perioperative Work-up




Femoral arterial sheaths

» 4F arterial sheaths, 6 F venous sheaths, Pigtail, Pacemaker (in PM dependent patients)



Pigtail

* Pigtail can be used for venography (suspected tear/perforation)

 Pigtail can be exchanged for a stiff wire to insert a bridge balloon in case of SVC perforation

O

* Bring the tip of your pigtail up to the internal jugular or right subclavian vein
(you need to be above the location of a potential SVC tear)



Intraoperative Venography

e Can be repeated in case of hemodynamic instability with suspected perforation



Pecha S et al. Europace. 2022 Jun 20:euac056.



Patients with vascular/cardiac tears (n=46)
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Pecha S et al. Europace. 2022 Jun 20:euac056



Patients with vascular/cardiac tears (n=46) 2

Lead age in patients with Vascular tears (n=46)

12 11
10

10

<1 year 1-2 years 2-5 years 5-10 years 10-15years 15-20years >20 years

unpublished data from GALLERY



Patients with vascular/cardiac tears (n=46) .

Number of Leads per patient (n=46)

14 13 13

12 11
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1 2 3 A 5

* 43% of patients had abandoned leads, 18 % had previous extraction attempts
unpublished data from GALLERY



Patients with vascular/cardiac tears (n=46) "

Type of Device

m ICD Pacemaker

unpublished data from GALLERY



Patients with vascular/cardiac tears (n=46) .

Su rgicafﬂgﬁvﬂrigﬁ%stgéﬁgg el
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(Discharge w/o neurological deficit)
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Out of these 46 patients, 69.6% were rescued by emergent surgical management
and were discharged without neurological or functional deficit






Patients with vascular/cardiac tears (n=46) .

Location of Vascular/cardiac tears (n=46)
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Pecha S et al. Europace. 2022 Jun 20:euac056.



Bridge Occlusion Balloon

Compliant endovascular balloon reduces the lethality
of superior vena cava tears during transvenous lead
extractions

Ryan Azarrafiy, BA,” Darren C. Tsang, BS,” Thomas A. Boyle, BS,*
Bruce L. Wilkoff, MD, FHRS,' Roger G. Carrillo, MD, MBA, FHRS™

From the * Department of Surgery, Division of Cardiothoracic Surgery, University of Miami Miller School of
Medicine, Miami, Florida, and TDeparmwm of Cardiovascular Medicine, Cleveland Clinic Lerner College of
Medicine of Case Western Reserve University, Cleveland, Ohio.

Table 1 Patient demographics and outcomes

No balloon or improper usage

Characteristic All SVC lacerations (n = 35) Balloon cohort {n = 9) cohort (n = 26) P value
Age, years 60.2 (= 14.5) 58.3 (+ 13.5) 60.8 (+ 14.6) 323
Gender, female 19 (54.3) 7(71.8) 12 (46.2) .135
Device type 23 (65.7) ICD 5 (55.6) ICD 18 (69.2) ICD .686
11 (31.4) PPM 4 (44.4) PPM 7 (26.9) PPM 416
1 (2.9) CRTD 0 (0) CRTD 1 (4.4) CRTD 1.000
Indication for extraction 11 (33.3) infectious 3 (33.3) infectious 8 (33.3) infectious 1.000
22 (66.7) noninfectious 6 (66.7) noninfectious 16 (66.7) noninfectious
2 unavailable 2 unavailable
Extraction tools 34 (97.1) laser sheaths 9 (100) laser sheaths 25 (96.2) laser sheaths 1.000
1 (2.9) mechanical sheath 1 (3.8) mechanical sheath
Lead dwell time, years 9.62 (+ 3.9) 10.6 (* 2.6) 9.3 (* 4.2) .852
Discharged alive 22 (62.9) 9 (100) 13 (50.0) .013

Azarrafiy R et al. Heart Rhythm 2017 Sep;14(9):1400-1404



Patients with SVC tears in GALLERY (n=19) .

Median lead age 96 months (16-360)

74% female patients

None of the patients had prior cardiac surgery

ICD leads 79%

9 out of 15 (60%) ICD patients had Dual Coil leads

Sternotomy rate 100%

CPB used in 84% of cases

= Survival rate 58%

unpublished data from GALLERY



e Femoral Snaring

e A) Venography confirming SVC Perforation
e B) Bridge Occlusion Balloon



Conclusion

41

Essential pre-op diagnostics:
Chest X-ray, TTE (TEE), PM interrogation, Venography (in complex cases),
(CT in cases with suspected perforation)

Anticoagulation Management
No need for heparin bridging in pts. on anticoagulation (aim for low therapeutic INR)

Expect the unexpected:
Always have a Plan B (Different extraction tools, subclavian and femoral approach...)

Lead extraction is a Team approach
(Electrophysiologist, Cardiac Surgeon, OR Nurse, Cardiac Anesthesiologist)

Be prepared for complications
The essential step in complication management is excellent preoperative preparation



Thank you for your attention !

Martinistrae 52 | D-20246 Hamburg

Prof. Dr. Simon Pecha

Telefon +49 (0) 40 7410 — 52440
Telefax +49 (0) 40 7410 — 54931

s.pecha@uke.de | www.uke.de
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