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“a%form%of%problem%solving,%applied%to%repair%failed%processes”%

Trouble3shoo,ng)Defini,on)

Trouble3shoo,ng)in)
Transvenous)Lead)Extrac,on)
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Sheath)Applica,on:)Three)Difficult)Areas)

CostoIClavicular%Entrance%

%

Innominace/SVC%junc*on%

%

Lead%*p%
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The 3 most 
common sites 

of fibrosis 
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Bongiorni MG, 
 Europace 2007: 9, 69–73 

SV 75% 
IV 58% 

SVC63% 

RA 30% 

TV 30% 

RV 58% 

Segreti L, 
Heart Rhythm 2010:5S,185 

PACING LEADS CS LEADS ICD LEADS 

SCAR TISSUE LOCATIONS: 

Byrd C, 
 extraction database 

Fibro,c)Reac,on)33>)Difficult)Extrac,on)



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

Venous)Entry)Approach)

!  Lead%Prepara*on%

–  Tensile%Strenght%
%

%

%

!  Sheath%Applica*on%

–  Rail%Effect%

Lead)Control)
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Lead)Control)
!  The% appropriate% equilibrium% between% pressure%

and%trac*on%forces.%%

!  Allow% forces% applica*on% uniformly% over% the%

en*re%length%of%the%lead.%%

!  Imbalance% between% these% forces% can% produce%

Failures%or%Complica*ons.%%

!  Lead%control% is% important%for% improving%success%

rate%and%reducing%complica*ons.%

Segreti L et al in Transvenous lead Extraction, MG Bongiorni Editor, 2011  
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Three)difficult)Situa,ons)

!  Difficult%Sheath%Advancement%

!  Lead%Damage%

!  FreeIfloa*ng%Leads%
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Difficult)Sheath)Advancement)

PROBLEM) LIMITATION)
Narrow%costoIclavicular%Space% Use%of%larger%sheaths%precluded%

Tight%&%Calcified%Binding%Sites% Difficult%Dilata*on,%Power%ineffec*ve%

Hard%turns%in%Lead%Course% No%Rail%Effect%

When dilatation was stopped at any binding site for 5 min, 
or when dilatation was judjed too risky,                                  

the Internal Transjugular Approach was considered. 

Internal%TransJugular%Approach%SOLUTION%



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

Lead)Damage)

Internal%TransJugular%Approach%SOLUTION%

PROBLEM) LIMITATION) SOLUTION)
Damage%or%Loss%of%the%Insula*on% Obstacle%to%trac*on%&%dilata*on,%

with%further%lead%damage%%
Upsize%the%dilator,%
Gentle%trac*on,%%

Protect%the%coil,%%%%%

Damage%of%the%inner%coil% Stylet%stops%early% Gentle%trac*on%

Damage%of%the%ICD%coil% Snowplowing%effect% Upsize%the%dilator%

Cables%Externaliza*on% Snowplowing%effect% Upsize%the%dilator%

Lead Damage " Risk of Lead Fracture " Change Approach 
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Free3Floa,ng)Leads)

PROBLEM) LIMITATION)
FreeIFloa*ng%Leads% Venous%Entry%Site%Approach%Impossible%%%%%%%%%%%%

Femoral%Extrac*on%Tecqniques%may%be%Irreversible%

Femoral%Approach%ineffec*ve%for%dilata*on%

Femoral Approach 
Femoral%Extrac*on%Techniques%may%be%irreversible,%%%%%%%%%%%%%%%

making%an%open%chest%extrac*on%necessary%

%

Binding%site%dilata*on%with%the%transfemoral%worksta*on%

is%o]en%ineffec*ve%at%tricuspid%valve%and%in%the%ventricle%

Internal%TransJugular%Approach%SOLUTION%
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Importance of coaxial orientation of any sheath… 

- to avoid vascular injury  
- and increase success rate 
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In case of DIFFICULT LEADS the ITA avoid: 
 

- 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) 

Importance of coaxial orientation of any sheath to avoid 
vascular injury 

Using the IJA 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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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 

THE INTERNAL JUGULAR APPROACH 
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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 

is made free-floating 
Bongiorni, M. G. et al. Eur Heart J 2008 ; 29: 2886-93 

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

Bongiorni, M. G. et al. Eur Heart J 2008 ; 29: 2886-93 

THE INTERNAL JUGULAR APPROACH 
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D)  A standard procedure is performed by using mechanical sheaths 

Bongiorni, M. G. et al. Eur Heart J 2008 ; 29: 2886-93 

THE INTERNAL JUGULAR APPROACH 
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Jugular approach  
(in case of failure of standard approach) 

 

RESULTS / YEAR 



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

INTERNAL)JUGULAR)APPROACH)

89.5%)

97.7%)

Complica,ons:)

Standard)Approach:) )0.4%)

AYer)Jugular)Approach: )0.6%)

(January)1997)–)July)2015))
2331)Pa,ents)3)4261)Leads)
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Internal)Transjugular)Approach:)
Indica,ons)

Tight%Binding%Sites%
%

Anonima%

%
SVC%

%
Atrium%

%
Tricuspid/Ventricle%



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

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

4.0% 0.13% 

 

94 leads 
 
 
 
644 leads 
 
 

 
 
60 leads 7% 

87% 

99% 

Success Rate Complications 

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

ROC analysis recognized a dwell-time of 20 months as the cut-off that best predicted the need 
for venous entry-site mechanical dilatation, 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 coil 
lead design were independent predictors of  fibrous adherence.  
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Riata)leads)Characteris,cs)

• Fragility%of%insula*on%
• Damage%of%inner%conductor%

• Tissue%ingrove%into%the%coils%(1500)%
• Conductors%externaliza*on%



%
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Riata)leads)Characteris,cs)
• Damage)of)inner)conductor)

Difficult)to)use)the)rail)effect)

• Stylet)stops)early)
• Tissue)ingrove)into)the)coils)(1500))

• Need)for)dilata,on)
• Fragility)of)insula,on)

• Easy)breakage)
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Bongiorni,)M.)G.)et)al.)
Eur)Heart)J)2008)

Riata)leads)Extrac,on)

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

Internal)Jugular)
Approach)
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!  Transvenous% lead% extrac*on% is% today% an%
effec*ve%and%rela*vely%safe%procedure.%

!  The% outcome% is% highly% affected% by% the%

experience,%techniques%and%materials.%

!  The% Internal% Jugular% Approach% enhances% the%
effec*venes% of% the% procedure% while% reducing%

the%risk%of%complica*ons.%

CONCLUSION 


