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Troubleshooting the 

firing ICD:  

a pratical approach in the 

emergency room 



ICD: Mortality reduction in heart failure patients 

+ 
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Secondary Prevention Trials 
 Reduction in Overall Mortality with ICD Therapy 

3 Years 3 Years 3 Years 

AVID CASH 

CIDS 



Primary Prevention - MADIT II 

ICD 

Conventional 

therapy 

P = 0.007 
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0 1 2 3 4 Years 

Risk Pts number 

ICD    742 502 (0.91) 274 (0.94)    110 (0.78)     9 

Conventional 490 329 (0.90) 170 (0.78)     65 (0.69)     3 

Moss AJ. N Engl J Med. 2002;346:877-83. 



Primary prevention - SCD-HeFT  





Electrical storm 

Inappropriate ICD shock 

ICD system malfunctions 

 
Mechanical Problems (infections, 

decubitus, pain, …) 

 

Psichological problems (themself, 

shock related, ….) 

 

ICD PROBLEMS 



ICDs Troubleshooting 

 

Electrical storm 

 

Inappropriate ICD shocks 

 

ICD system malfunctions 
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Electrical storm in ICD 

patients: 

( =/> 3 episodes/24 hours) 

 

- a dramatic experience for 

the patient 

 

- a hard emergency for the 

cardiologic equipe 

(physicians and nurses) 



ELECTRICAL STORM in ICD patients 

   ( =/> 3 episodes/24 hours) 



Iatrogenic ICD tachyarrhythmias worsening  



Some Premature 

Ventricular Complexes 

produce the short-long 

cycle phenomenon. 

After a long cycle 

(postPVC compensatory 

cycle) a ventricular 

pacing within the relative 

refractory period induce 

a iatrogenic polimorphic 

ventricualar 

tachyarrhythmias 

(secondary ICD 

unnecessary shock) 

Ventricular 

tachyarrhythmias  

ICD “induced” 



Electrical storm in ICD patients 

Licterature 

Incidence: 10-20% of ICD patients  

 

Occurrence: 24 hours after implant 

  during normal follow up 

  pre-dead phase 

 

Mean of episodes number:  8  

  range: 3 - 50 

 

% of hospitalization: 85% 



Group A Group B Group C

No ICD 

therapy

Isolated ICD 

therapy

Electrical 

Storm

N. pts 83 135 32

Years 64+/-12 64+/-10 65+/-8

Sex

Men 72 (87%) 118 (87%) 26 (81%)

Women 11 (13%)  17 (13%) 6 (19%)

EF (%) 37+/-12 31+/-10 31+/-10

p=0.01 ( C )

Cardiopaty

Ischemic 57 (69%) 97 (72%) 24 (75%)

Dilatative 12 (14%) 26 (19%) 4 (12,5%)

Others 13 (16%) 11 (8%) 4 (12,5%)

None  1 (1%)  1 (0,7%) 0 (0%)

Primary pr. 47 (57%)  34 (25%) 7 (22%)

Secondary 

pr. 

36 (43%) 101 (75%) 25 (78%)

Population- Arrhytmologic Center - Novara 

13% 54% 33% 



32 patients with Electrical Storm 

 

• 50 episodes of storm (1,5/patient) 

• First storm: 42+/-37 months from implant 

• 14 patients (43%) had 2 episodes 

• 3 patients  had 3 episodes  

• 1 patient had 4 episodes 

Population- Arrhytmologic Center - Novara 



Triggering factors

34%

13%25%

13%

6%
3% 6%

Unknow

SV tachyarr 

Disionia

ischemia

Haert failure

BPCO

fever

50 episodes of storm (32 pts) 

Population- Arrhytmologic Center - Novara 
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RESULTS – END POINT 
Cardiac MORTALITY and/or Cardiac Transplantation 
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No shock 

STORM 

ICD shock 



Inappropriate VT detection due to 

SUPRAVENTRICULAR tachyarrhythmias: 

- Atrial Fibrillation, Atrial Flutter, Atrial 

ectopic tachycardia, SVPT) 

- Sinus Tachycardia > TV detection cut-off 

Complex Algorhythms to reduce 

inappropriate shocks due to 

Supraventricular tachyarrhythmias 

 

 Sudden Onset 

 Stability 

 QRS Width 

 QRS Morfology 

 Atrial Sensing 

Inappropriate ICD shocks 



OFF 

SVT SVT 

V rate > A rate 

V > A BRANCH 

Evaluate Rate Branch Qualifier 

Tach 

VT 

Diagnosis 

Setting: 
   - Any 

   - All 

Possible 

Qualifiers: 
   - Morphology 

   - Sudden Onset 
Diagnosis 

Setting: 
   - Any 

   - All    

Possible 

Qualifiers: 
   - Morphology 

   - Interval Stability  

           w/ or w/o AVA 

VT 

Deliver VT 

 Therapy 

VT 

Inhibit 
Bigeminy 

Bigeminal Avoidance 

VT 

ON + Dissoc. 

V rate = A rate 
 V rate < A Rate 

 V < A BRANCH AV Int 

ON  

Off or Assoc..  

V = A BRANCH 

Inhibit 

Very complex ICD AV algorhythm to VT/SVT discrimination 





Inappropriate ICD shock due to EMI from Transcutaneous 

Electrical Nerve Stimulation (TENS) 



“NOISES” due to a bad connection between lead and extension 

False VF detection and inappropriate shock 

ICD site change (abdominal -> pectoral) without extension 



Abdominal myopotentials misdetected as VF potentials:  

pacing inhibition and inappropriate shock 

New additional pacing-sensing septal lead  



TRIPLE signals detection: R1-R2-T waves  

Pseudo high rate (VF zone) and inappropriate shocks 



Partial pacing/sensing lead fracture  

Continuous noises and a lot of inappropriate 

ICD shocks (pseudo-storm!!) 

noise 

noise 

noise 



 

 

“Prevention” Algorhythm 

 

to early diagnose the problem and change the lead 

BEFORE inappropriate ICD schoks 

 

 



 

 

Lead extraction problems …! 

 

5 leads….. 7 leads…. 



 

 

Femoral approach 

Superior approach 

Byrd Transfemoral 

Workstation 

Dotter Basket 

& Tip-

Deflecting 

Wire 

Needle’s Eye 

Snare 
Curved Femoral 

Sheaths 

Soft-Grip 

hemos 

Coil 

Expander 

Clippers 

Byrd Telescoping 

Stainless Steel 

Dilators Locking Stylet 
Gauge Pins 

Byrd 

Polypropylene 

Dilator Sheaths 

Stylet Wires 

Pin Vise 

Mechanical Dilators to perform 

dilatation and countertraction 

PM/ICD leads extraction “TOOLS” 
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ELETTRIC STORM  

>n°3 shock ICD/24h 

ECG monitoring Evaluate antiarrhythmic therapy 
Venous access 
GIK infusion (+MgSO2) 

Interrogate the ICD 

Wait  
1th ICD intervention  
to evaluate arhythmia 

Inappropriate Shock  
* Atrial Fibrillation  

* Sinus tachycardia 

Well tolerated VT  

(<160 bpm) 

Bad tolerated VT 
(> 160-200 bpm) 
VT > 200/min 

VF 

Light anestesia Light anestesia Deep anestesia 

MAGNET ON 
ICD OFF 

MAGNET ON 
ICD OFF 

MAGNET OFF 
ICD ON 

Loss of consciousness 
MAGNET OFF 

ICD ON 

RCP 
(BLS-ALS) 

Drug therapy: 
Xylocaine - Amiodarone 

Betablockers 





MAGNET application to temporary deactivated 

Cardiac Rhythm Management Devices (PM/ICD) 

(Europace 2011) 



MAGNET application to temporary change PM function 

(Europace 2011) 



MAGNET application to temporary deactivated 

ICD tachyarrhythmias therapy 



Thank you 


