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Trouble-shooting in

Transvenous Lead Extraction

Trouble-shooting Definition
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Troubleshooting is a form of problem sobving, often appled to repair failed products or pro tis

“a form of problem solving, applied to repair failed processes”
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Sheath Application: Three Difficult Areas

Costo-Clavicular Entrance

’ @ Innominace/SVC junction

Lead tip

The 3 most
common sites
of fibrosis



PACING LEADS ICD LEADS CS LEADS

Byrd C, Segreti L, Bongiorni MG,
. Jextraction database Heart Rhythm 2010:5S,185 Europace 2007: 9, 69-73
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Venous Entry Approach

m Lead Preparation m Sheath Application
l — Tensile Strenght - Ra|I Effect

Lead Control

OWER IS NOTHING WITHOUT CONTRO r;*
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il Lead Control

m The appropriate equilibrium between pressure
and traction forces.

m Allow forces application uniformly over the
entire length of the lead.

m Imbalance between these forces can produce
Failures or Complications.

m Lead control is important for improving success
rate and reducing complications.

Segreti L et al in Transvenous lead Extraction, MG Bongiorni Editor, 2011 E==g
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Three difficult Situations

+

m Difficult Sheath Advancement
m Lead Damage

m Free-floating Leads
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Difficult Sheath Advancement

PROBLEM

Narrow costo-clavicular Space Use of larger sheaths precluded
Tight & Calcified Binding Sites Difficult Dilatation, Power ineffective

Hard turns in Lead Course No Rail Effect

NOIRVARIO\ Internal TransJugular Approach
When dilatation was stopped at any binding site for 5 min,
or when dilatation was judjed too risky, =
the Internal Transjugular Approach was considered. ?\ /1
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Lead Damage

PROBLEM SOLUTION

Damage or Loss of the Insulation  Obstacle to traction & dilatation, Upsize the dilator,
with further lead damage Gentle traction,
Protect the coil,

Damage of the inner coil Stylet stops early Gentle traction

Damage of the ICD coil Snowplowing effect Upsize the dilator

Cables Externalization Snowplowing effect Upsize the dilator

Lead Damage - Risk of Lead Fracture - Change Approach

SO LUTlON Internal TransJugular Approach
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Free-Floating Leads

+

PROBLEM

Free-Floating Leads Venous Entry Site Approach Impossible
Femoral Extraction Tecgnigues may be Irreversible
Femoral Approach ineffective for dilatation

Femoral Approach

Femoral Extraction Technigues may be irreversible,
making an open chest extraction necessary

Binding site dilatation with the transfemoral workstation
is often ineffective at tricuspid valve and in the ventricle

SO LUT|ON Internal TransJugular Approach

Division of Cardiovascular Diseases - University Hospital of Pisa (Italy)




HANDS ON Heart Rhythm, Vol 5, No 2, February 2008

European perspective on lead extraction: Part II

Charles Kennergren, MD, PhD, FETCS
From the Denartment of Cardiothoracic Sureerv. Sahlorenska Universitv Hosoital Gothenbuyre, Sweden.

The Pisa approach

Reulizing that curved fibrotic leads are mapor obstaches

Bongeorni et al® devesed technigues to avoud this problem

Leftsided leads are <ot and drugged down imto the infersor
vena cava or Jower by a femoral goosencck snare catheter
The lead gl.."-?sxl agmn, bent now from the llgl‘.' |l...:.ll.u
vern, then palled out and reintorced with a locking siylet
Finally, the leax] s extrocod wsing & owchanscal sheath on

a surpnisingly strsaght e from the jugular voin o the

Mnum o veatnck ”w sraght e makes all the datles

ence compured with the lead that ongmally followed the

brachnooephalic cawe | have wsad the Ho' WO e chnugoe

in combination with laser sheaths mtroduced through the
rght jagukar vem and o has worked well on very fibrotx
leads Hn- positive impeession of the nght yagular approach

was remnforced when | extracted free-Boating keads using

special short Neadle's Eve snares
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Importance of coaxial orientation of any sheath...

- to avoid vascular injury
- and Increase success rate

&)
.......
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Importance of coaxial orientation of any sheath to avoid
vascular injury

T

-applying dilating force in the presence of significant turns in the
course of the lead (- SVC tear - complication)

- or excessive traction in the lead body (= deterioration - failure)

Using the |JA the course of the lead is straight, all the way
to its tip, and dilation energy can be applyed exclusively to
binding sites.
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THE INTERNAL JUGULAR APPROACH

METHODS:® The lead is moved to run through the adherence
€ Percutaneous puncture of the Right Internal Jugular vein is performed
and an 11 Fr introducer is left in place
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THE INTERNAL JUGULAR APPROACH

The proximal end of the lead is cutted;

A) The lead is caught by the tip deflecting
wire introduced via the femoral vein;

B) The lead runs through the adherences and
European is made free-floating

Heart Joumal 5ongiorni, M. G. et al. Eur Heart J 2008 : 29: 2886-93
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THE INTERNAL JUGULAR APPROACH

Binding
Site

C) The proximal end of the lead is caught by the lassos and the lead is then
exposed through the Internal Jugular vein

European
Heart Joumal Bongiorni, M. G. et al. Eur Heart J 2008 ; 29: 2886-93
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THE INTERNAL JUGULAR APPROACH

D) A standard procedure is performed by using mechanical sheaths

European
Heartjoumnal Bongiorni, M. G. et al. Eur Heart J 2008 ; 29: 2886-93
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RESULTS / YEAR

M Total ™ Partial ™ Failure

89-90
1991
1992
1993
1994
1995
1996
1998
1l
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

Jugular approach

in case of failure of standard approach
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INTERNAL JUGULAR APPROACH

(January 1997 - July 2015)

2331 Patients - 4261 Leads
10t°/o

98%
96%
94% ® Not Applicable
3(2):;0 89.5% ® Failure
o @ Partial Removal

%
:: o /: ([l B Total Removal
84% - 1

Complications:
Standard Approach: 0.4%
After Jugular Approach: 0.6%

Standard
Approach
Jugular
Approach
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Internal Transjugular Approach:
Indications

Tight Binding Sites
59% Anonima

14% SVC

8% Atrium

13%  Tricuspid/Ventricle

¥ Intravascular Leads ® Previous Unsuccessful Attempts
M Lead Damaged during dilatation Narow Costo-Clavicular Space
Incomplete Stylet Advancement Other
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@ Europace CLINICAL RESEARCH

ot 10,109 Jeuropace/euu D04

Safety and efficacy of internal transjugular

approach for transvenous extraction of
implantable cardioverter defibrillator leads

Maria Grazia Bongiorni*, Luca Segreti, Andrea Di Cori, Giulio Zucchelli, Stefano Viani,
Luca Paperini, Raffaele De Lucia, Adriano Boem, Dianora Levorato, and Ezio Soldati

Europace 2014;16:1356-62.
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ICD Lead Extraction: Outcome and Approaches
(807 leads - 754 patients)

190% o/ ™ Mechanical Dilatation with 100%
: Internal Transjugular Approach 90%
0% AL 80%
o 70% \ /ﬁ 70%
m 60% 5 \ 60%
b= 50% 87% = Mechanical Dilatation at 50%
g 40% Venous Entry Site 40%
& 30% 30%
20% 20% o
10% 7% ™ Manual Traction ngf 0.13%
0% ’ . .
Major  Minor
Success Rate Complications
ROC analysis recognized a as the cut-off that best predicted the need
for , and 55 months as that which predicted crossover to

the internal transjugular approach.
At multivariate logistic regression analysis. dwell time, passive fixation mechanism and dual coill
lead design were independent predictors of fibrous adherence.

modified from Bongiorni MG, Segreti L, Di Cori A, et al Europace 2014
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Riata leads Characteristics

+ Fragility of insulation
Damage of inner conductor
Tissue ingrove into the coils (1500)

Conductors externalization

sl
i
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Riata leads Characteristics

Damage of inner conductor

Stylet stops early

Tissue ingrove into the coils (1500)

Need for dilatation

Fragility of insulation

Easy breakage

Difficult to use the rail effect
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Riata leads Extraction

+

Internal Jugular
Approach

Straight course of the lead
Free from binding sites
Easier use of upsized dilators

Bongiorni, M. G. et al. European
Eur Heart J 2008 Heart Journal
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CONCLUSION

+

m Transvenous lead extraction is today an
effective and relatively safe procedure.

m The outcome is highly affected by the
experience, techniqgues and materials.

m The Internal Jugular Approach enhances the
effectivenes of the procedure while reducing
the risk of complications.
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