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Complications 

Belvin!2011!

ReIintervenJon!(leadIrelated,!pocket!revision!because!of!pain,!haematoma,!Twiddler’s!syndrome,!etc);!
Pneumothorax;!Cardiac!perforaJon;!Deep!venous!thrombosis;!Stroke;!Myocardial!infarcJon;!!
Procedure!related!death;!Haematoma!conservaJvely!treated;!Wound!infecJon.!
!



Device infections 

Nielsen;(Europace(2015(



Complications are associated with 
increased… 
!

Morbidity!
!Sohail(2007,(Baddour(2010,(Nery(2010(

Health!care!costs!
!Reynolds(2006,(Swindle(2010,(Greenspon(2011(

Mortality!
!Lee(2010,(Cheng(2010,(Krahn(2011(

!



The leadless era 

! !!

Specific!data!on!VVI!complicaJons!!
!I!in!a!contemporary!seVng!–!!

!is!scarce!!

Leadless!pacing!≈!VVI!pacing!



VVI data 

ComplicaJon!rates!from!VVI!procedures!
! !From!another!era:!
! ! !Technology!
! ! !Operator!experience!
! ! !Venous!access ! !!
! !From!RCTS:!!
! ! !Strict!paJent!selecJon!criteria!
! ! !More!experienced!operators!



Single-centre, UK 

N!=!2019!(85.8%!VVI)!
1987!–!93!
FU:!6w! PACE(1994(



CTOPP trial 

N!=!2568!(57%!VVI)!
FU:!PerioperaJve! NEJM(2000(



Single centre study, Germany 

N!=!1214!!(36%!VVI)!
1990!–!2001!
!

PACE(2003(

VVI#

Overall!! 2.71!%!

!!!!!!!!!!Pneumothorax! 0.00!%!

!!!!!!!!!!Bleeding! 0.00!%!

!!!!!!!!!!PerforaJon! 0.23!%!

!!!!!!!!!!Device!infecJon! 0.23!%!!

!!!!!!!!!!Lead!complicaJon!!!!!!!!!! 1.12!%!



FOLLOWPACE 

N!=!1517!(25.1!%!VVI)!
FU:!2m!&!long!term!
!

Heart(Rhythm(2012(

Any#PM#at#2m#

Overall!! 12.4!%!

!!!!!!!!!!Pneumothorax! 2.24!%!

!!!!!!!!!!Haematoma! 2.90!%!

!!!!!!!!!!PerforaJon! 0.53!%!

!!!!!!!!!!Device!infecJon! 0.92!%!!

!!!!!!!!!!Lead!complicaJon!(RA+RV)!!!!!!!!! 5.54!%!



!
Established!in!1982!
!
Contains!data!on!all!Danish!!

!device!procedures!
!
14!implanJng!centres!
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!
ComplicaJon!registraJon:!
!

!1982:!Removal!of!hardware!
!

!1997:!!Major!complicaJons,!first!PM!and!CRTIP!(3!months)!
!

!2009:!!Any!complicaJon,!any!procedures!(no!Jme!limit)!
!



Danish national study 1997-2008 

PopulaJonIbased!cohort!study!!
!
All!Danish!primary!PM!or!CRTIP!implantaJons!
!
1997I2008!
!
Outcome:! !lead!complicaJon!within!first!3!months!

! !pneumothorax!requiring!drainage!
! !cardiac!perforaJon ! !!



Danish national study 1997-2008 

!
!

n#=#7765#



Lead complications 

Heart(Rhythm(2011(



Danish national study 1997-2008 

Pneumothorax:!
!n!=!190!(0.7%)!

Europace(2012(



Danish national study 1997-2008 

!
Cardiac!perforaJon:!

!n!=!49!(0.2%)!
!!!!!(RV!n!=!45)!

Kirkfeldt(2012((abstract)(



Danish national study 2010-2011 

ProspecJve,!populaJonIbased!cohort!study!!
!
All!Danish!device!paJents!
!
May!2010!to!April!2011!
!
Outcome:!any!complicaJon!within!first!6!months!
!
Review!of!all!paJent!charts!!
!



!

N=5,918!

Danish national study 2010-2011 



Danish national study 2010-2011 

!
!

European(Heart(Journal(2014(

Any#complica6on#

New!implant! 7.1%!

Generator!replacement! 4.9%!

Upgrade!or!lead!revision! 13.2%!



Danish national study 2010-2011 

European(Heart(Journal(2014(
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0.5!
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Danish national study 2010-2011 

European(Heart(Journal(2014(

1.2%#



Danish national study 2010-2011 

European(Heart(Journal(2014(

Lead revision 



Specific data on VVI complications  
 - in a contemporary setting –  

 is scarce  
! !!Short#term#complica6ons## Risk#(%)#

Any## 7!

Lead# 1I2!

Pneumothorax# 0.5!

Infec6on# 0.5I1!

Perfora6on# 0.2I1!

Haematoma# 2I3!

ProcedureIrelated#mortality# 0!



Thank you 
 


