
Case trouble shooting for CRM

단국대병원

CEPS, 강 나윤
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1-May-2017 Pacemaker insertion d/t Sick sinus syndrome

18-Jan-2021 palpitation, ECG abnormality

Case 1



AAIRDDDR(lower rate 60 bpm)

Current ECG(Jan-2021)

A sensing failure

A capture failure



Sensing & Impedance test

Sensing A: 3.9mV V: >20mV
Impedance A: 475ohms V: 684ohms



A Threshold test

A threshold : 1.25V



V Threshold test

V threshold : 0.75V



A sensitivity 0.3mV =>4.0mV

A pacing 98.7%



AAIRDDDR(lower rate 60 bpm)

APVS
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15-June-1999 Pacemaker insertion d/t AV dissociation, 
High degree AV block, Syncope(Teletronic)

13-Dec-2011 Generator change, Battery depletion of 
previous pacemaker generator(St.Jude)

31-Jan-2018
Dyspnea, dizziness 

Case 2



DDD(lower rate 50 bpm)
AV delay(Paced/Senced 170/150ms)

A sensing failure(?)

A capture failure(?)

ECG (Jan-2018)









Pre X-ray Current X-ray



Pre F/U(Jan-2017)

V pacing > 99%

V sensing : none



A lead sensing : N/A
A lead threshold : N/A
A lead impedance : >2500Ω
mode change on VVI mode



vs vp vsvp vp vp vp
vs

vp

VVI(lower rate 50 bpm)
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25-Jul-2016 Pacemaker insertion d/t Complete AV block

Case 3



May-2017 A sensing V pacing



V pacing 100%

Mode : DDDR



Nov-2017 A sensing V pacing fusion



MVP “on”
Mode : AAIRDDDR



A sensing V sensing



Prevent Pacing Induced CMP

V pacing 66.9%
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11-Apr-2017 Pacemaker insertion d/t Sick sinus syndrome 

Case 4



ECG (13-Apr-2017) 

APVS



OPD (22-Aug-2018)



ECG (22-Aug-2018)

APVS
A pacing spike크기가 커짐



Battery test

A threshold : High
A output : 5.0V at 1.0ms



Battery test

Remaining longevity 2 years



Sensing test



Threshold test

Manual threshold 1.5 V



Lead test

Impedance does not change when arm is moved 



Capture threshold  OFF,
Output 3.5V



Increased longevity

Longevity increased 2 years  4  years   

Follow up (17-Oct-2018)



5.0V at 1.0ms 이면 Test는 진행하지만
Amplitude는 줄어들지 않으므로
close follow up 하면서 조정해야한다
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Sx: DCMP (EF 33%)

23-Jul-2020  ICD insertion

Case 5



OPD 12-Oct-2020 



EMI



V sensitivity 0.3mV=>0.6mV incresed



11-Jan-2013 ICD insercion d/t  documented 
Ventricular fibrillation with cardiac arrest
No shock episode

Case 6



ICD alarm

OPD(27-Jul-2020) 



OPD(27-Jul-2020) 

Non sustained high rate episode 



Sensing polarity : 
Bipolar => tip to coil 



OPD(10-Aug-2020) 

1주일만에다시 ICD alarm

Alert RV lead integrity warning



10-Aug-2020, lead warning 

High rate episode 71



lead impedance(10-aug-2020) 



04-Sep-2020 

New lead insertion



OPD (26-Oct-2020) 

No episode, No alert



Trouble shooting



Trouble shooting

1. Define problem
2. Possible causes
3. Correct the problem
4. Verify solution



THANK YOU FOR YOUR ATTENTION


