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Pacemaker / defibrillator IE 

1.  increasing incidence 
 

2.  difficult diagnosis 
 

3.  high-risk population 
 

4.  relatively bad prognosis 
 

5.  management controversial 



  0.13 to 10% of implanted devices 

 

 

  1.9 / 1000 devices / year 

    (Uslan DZ, Arch Int Med 2007) 

 

 

  higher probability of infection  

    after ICD as compared with PPM  

 

 

 

CDRIE:  incidence 

PPM: permanent pacemaker 

ICD: implantable cardioverter-defibrillator 



22 % 

604 endocarditis Marseille1994-2007 

121 endocarditis affecting pacemaker / defibrillator 

CDRIE 

Prosthetic 

Tricuspid 

Native 47% 

26% 

20% 

7% 



  

  50 year-old man,  

  severe dilated cardiomyopathy 

  January 2010: ICD implanted 

  March 2010: Cardiogenic shock  

  ICU: dobutamine infusion 

History of the disease 

  severe CHF 

  fever = 38°5 

  arterial pressure: 75 / 55 mmHg 

  normal neurological examination 

Clinical examination 

Case report  



  haemoglobin: 8.5 g / dl 

  white blood cell count: 13,000 / mm3 

  sedimentation rate: 60 mm 

  CRP = 136 mg/l 

  creatinin = 160 mg 

Laboratory data 

Blood cultures: 

negative 

Case report  
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Q1: is the diagnosis of IE ? 

1.  definite ? 

 

2.  possible ? 

 

3.  rejected ? 

 

4.  other investigations are needed ? 



Li JS , CID 2000 ; 30 : 633-8 

Modified Duke criteria 



Li JS , CID 2000 ; 30 : 633-8 

Modified Duke criteria 



   2 major criteria 
   1 major, 3 minor criteria 
   5 minor criteria 

DEFINITE IE 

   1 major, 1 minor criteria 
   3 minor criteria 

POSSIBLE IE 

Li JS , CID 2000 ; 30 : 633-8 

Modified Duke criteria 



Echocardiography in CDRIE 

1. major criterion: vegetation 
 
 
 

2. minor criterion: sleeve-like appearance 
 
 

3. others 
 
 
 

4. need for a complete lead study from the SVC  
     to the apex of the right ventricle 

 on the lead 
 on the tricuspid valve 
 on the endocardial wall 

  vegetation size 
  tricuspid regurgitation 
  right ventricular dilatation, PAP 
  follow-up after extraction 



Major role of echo, but …… 

Pacemaker lead IE 



… both TTE and TEE may be normal 

Pacemaker lead IE 



CRDIE: TEE 



PMLIE: PET / CT 



PET CT in endocarditis 

1. Early diagnosis of 

     perivalvular lesions 

 

 

 

2. Detection of secondary  

      lesions 

 

 

 

 

Saby L - J Am Coll Cardiol. 2013; 11;61:2374-82 
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Diagnosis and decision 

1.  Possible PMLIE 
 
 

2.  Empiric ATB therapy 



1.   Diagnosis  

 

 

2.   Treatment   

 

 

3.   Follow-up 

CDRIE 



Q2: what is the best treatment ? 

1.  medical therapy alone ? 

 

2.  percutaneous extraction ?  

 

3.  surgical extraction ? 

 

4.  other ? 



CDRIE: ESC guidelines 2009 
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CDRIE: treatment 

   mandatory 
 
 
 
  percutaneous extraction: +++ 
 
 
  surgical extraction 

1. Prolonged antibiotic therapy 

2. Device extraction 

1.  failure of percutaneous extraction 

2.  severe tricuspid damage 

3.  associated left heart IE 

4.  very large vegetations (> 25 mm ?) 



PMLIE and PFO 

before 

extraction 

after 

extraction 



Paradoxical embolism in IE 
Le Dolley Y – Circulation 2009; 119: e223-4  
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Decision and follow-up  

1.  ATB therapy: Vancomycin + Gentamycin 
 

2.  Percutaneous extraction on day 7, without reimplantation 
 

3.  Good immediate outcome 
 

4.  Positive lead culture: Staphylococcus Aureus 
 

5.  Persisting CHF and LV dysfunction 
 

6.  No fever but persisting high inflammatory markers 



1.   Diagnosis  

 

 

2.   Treatment   

 

 

3.   Follow-up 

CDRIE 



TTE after extraction 



TEE after extraction 



Q3: what is it? 

1.  Remaining pacemaker lead ? 

 

2.  Relapsing infective endocarditis ? 

 

3.  Ghost ? 

 

4.  Nothing ? 
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Ghosts of infected leads are associated  

with CDRIE diagnosis (p<0.001, OR=7.63 (2.12-27.45) 

 

16% (14pts/88) of all percutaneous removal for CDRIE 

 

Outcomes  (one year follow up): 
3 deaths (2 sudden deaths, 1 heart failure) 

2 surgery 

1 symptomatic PE 

Le Dolley Y – J Am Coll Cardiol Img 2010;3: 673– 81 

Ghost of infected leads 



Final outcome 

1.  Persisting heart failure 
 

2.  Urgent heart transplantation 2 months later 
 

3.  Good outcome 



  

Take-home message 

1. Clinical presentation is frequently misleading, particularly in elderly patients 

 

2.  Both TTE and TEE are mandatory in suspected CDRIE  

 

3. Risk of pulmonary embolism is high and is related to the size of the vegetation 

 

4. Prolonged antibiotic therapy and device removal are recommended in definite 

CDRIE 

 

5. Percutaneous extraction is feasible in the majority of patients 

 

6. Optimal timing and mode of reimplantation are still debated 
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   French survey 1999: (1-year epidemiologic survey): 559 IE 

  45 had pacemaker 

 

 

 

  33 pacemaker IE (6%) 

  12 native valve IE 

 

Duval X – CID 2004 ; 39 : 68-74 
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CDRIE: pathophysiology 

   Main mechanisms:  
 
 
 
 
 

 
   Factors associated with CDRIE: 
 
 
 
 

  contamination by local bacteriological flora  

  infection spreads along the electrode to the endocardium 

  formation of vegetations 

  septic pulmonary embolisms 

  fever before implantation 

  use of temporary pacing 

  early reimplantation 

  ATB prophylaxis is protective 



CDRIE: definitions 

   Local device infection (LDI) 
 
 
 
 

 
   CDRIE: infection extending to: 
 
 
 
 

  infection limited to the pocket of the cardiac device 

  local signs of inflammation 

  the electrode leads 

  the cardiac valve leaflets 

  the endocardial surface 



Li JS , CID 2000 ; 30 : 633-8 

Modified Duke criteria 



  

1 – major criteria:  
 
 
 
2 – minor criteria:  •  fever 

•  vascular phenomena 
•  immunologic phenomena:  
•  sleevelike appareance (echo) 
•  minor bacteriological criterion 

• positive blood cultures 

• vegetation on pacemaker lead  

• local symptoms 

• pulmonary symptoms  
3 – new major criteria 

Klug D, Circulation 1997 

Modified Duke criteria 






