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In Pace of 
Emergency:
When Pacers Go 
Haywire in the ED  
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No Disclosures 

5

8



3/26/25

4

9

11



3/26/25

5

12

Sensing = Seeing

Pacing = Kicking
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Looks for native impulses (sense)  

Present 

Kick (pace) Don’t Kick (don’t pace) 

Absent 
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Looks for native impulses (sense) and kick 
(Pace) when absent 

Looks for native impulses (sense) and kick 
(Pace) when absent
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Looks for native impulses (sense)  

Kick (pace) 
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His Bundle Pacing 
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• Where did you put the feet? 

• Where did you put the eyes?

• What’s the response?
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Pacemaker Terminology

Response
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Pacemaker Terminology

Chamber 
Paced 

Chamber 
Sensed

Response 
to the 
sense
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Chamber Paced Chamber Sensed Response to the 
sense

A

V

D

O

Atria

Ventricle

Dual

None

A

V

D

O

Atria

Dual

None

Ventricle

T

I

D

O

Dual

None

Inhibited

Triggered
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V

A
T

•   Chamber kicked (paced)  
• Chamber watched (sensed)
• Response to sensing 
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•   Chamber kicked (paced)  
• Chamber watched (sensed) 
• Response to sensing 

A

A

D
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D

D
D

•   Chamber kicked (paced) 
• Chamber watched (sensed) 
• Response to sensing 
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V O O

Asynchronous
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DDD Missed atrial beat

Delay vent beat

Paces vent

Paces vent

Timing 

Then a delay Paces atria
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A good pacemaker 

• If pacer senses intrinsic cardiac activity P-QRS à Should not pace the 
heart (Inhibit) 
• If pacer senses atrial (P) w/o subsequent QRS à Should pace the 

ventricle (Trigger)
• If pacer sees no intrinsic activity à pace 

31
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Asynchronous Pacing 

Doesn’t care what intrinsic heart is doing, it just paces
 

VOOAOO DOO
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Problems with Pacemakers 

Sensing 

Pacing 
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Sensing 

OVER sensing UNDER sensing
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OVERsensing
• Super sensitive to any signal 
• Thinks there’s intrinsic beats (when there isn’t!)

àInhibited pacing 
àbrady
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OVERsensing
• Super sensitive to any signal 
• Thinks there’s intrinsic beats (when there 

are not)

àInhibited pacing 
àbrady
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OVERsensing 
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What does it do?
• Asynchronous mode
• Constant paced rate (doesn’t care what 

native  rhythm/ rate is) 
• AOO, VOO, DOO 
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What is happening?

DDD
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Cross-Talk

Ventricular wire senses atrial spikes and 
thinks it’s a ventricular impulse 

Oversensing (Ventricular lead)
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Sensing 

OVER sensing UNDER sensing
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Failure to Sense (Undersensing)
• Can’t see intrinsic depolarization  
• Can’t sense true P waves or R waves
àPaces as if there was no underlying rhythm 
à Asynchronous pacing 
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Failure to Sense (Undersensing)
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Failure to Sense (Undersensing)

Pacer spikes despite normal P or QRS 
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Failure to Sense (Undersensing)
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Problems with Pacemakers 

Sensing 

Pacing 

54



3/26/25

25

Problems with Pacemakers 

Pacing 

Failure to 
Capture 

Output 
Failure 
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Capture 

Gaining control by force
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Capture 

When the pacer spike gains control of impulse (P or QRS) 
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Failure to Capture 
• When the pacer spike does not generate impulse 

Pacemaker 
makes a spike 

No 
depolarization

Wire in the 
wrong place 

Heart not 
responding  
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Twiddler 
Syndrome 
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• Wire fracture
• Exit block 
• Displacement 
• Electrolyte disturbance 
• MI

Failure to Capture 
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Problems with Pacemakers 

Pacing 

Failure to 
Capture 

Output 
Failure 
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Failure to Pace (Output Failure) 

No Pacing spike 
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Failure to Pace (Output Failure) 

• Oversensing
• Lead fracture 
• Lead displacement
• Low Battery   
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1. Spikes @75-85 

2. Spikes < 65 beats 

3. No spikes 

Output failure? Oversensing? 
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1. Spikes @75-85 

2. Spikes < 65 beats 

3. No spikes 

Spikes > 85

Spikes < 65

No Spikes

Oversensing 
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Pacemaker 
Problems 

Sensing 

Undersensing Oversensing

Pacing

Failure to 
capture

Output 
failure 
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Pacemaker Mediated 
Tachyarrhythmia 
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Pacemaker Mediated 
Tachyarrhythmia 
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That was an 
atrial 

depolarization
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Again?!!

#1
Oversensing 
of the atrial 
lead à PMT
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#2
Retrograde 
impulse to 
atrium à 

PMT
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HR will not exceed 
max pacemaker rate 

77



3/26/25

36

How do you fix this in the ED?
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Runaway Pacemaker 

80

When to use magnet in ED? 

•PMT
•Bradycardia w/ failure to 
pace
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ICD 

• Stops sensing 
• Stops VT/VF sensing 
• Stops VT/VF therapy (be ready to defib!!) 
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Courtesy of Dr. Todd Haber

Failure to Sense 
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Courtesy of Dr. Todd Haber

Failure to capture 
(Hyper K) 
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Courtesy of Dr. Todd Haber
No PM problem- Fix PVC
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Can’t see 
native 
beats 

Sees 
everything 
as  beats 

Pacer 
spike with 

NO 
P/QRS

No spike

Paces 
regardless 

Does NOT 
pace
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•Bradycardia à Magnet 
•Spikes w/o capture à Chest X ray
•Paces despite native beats à R on T, fix 
device 
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lalblaihed@som.umaryland.edu

@LeenAlblaihed
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NO impulse à 
Kick 
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103

104


