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Female, 72 y.0, 4/27/ 1951
MRN: 0005555000
CSN: 123454321
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Code: Not on file
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PCP: None

COVID-19 Vaccine: Unknown
Infection: None

Allergies: No Known Allergies
Emergency
Special Needs: None
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No Disclosures
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Sensing

Pacing = Kicking

= Seeing
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Looks for native impulses (sense)

Present

[} Absent

Kick (pace)

Don’t Kick (don’t pace)
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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)

16
Single-chamber pacemaker Single-chamber pacemaker
(RV lead) (RA lead)
Subclavian vein
Pacemaker generator A\—~// \/
Right atrium ———

Right ventricle
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Single-chamber pacemaker Single-chamber pacemaker
(RV lead) (RA lead)
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Dual-chamber pacemaker Biventricular pacemaker
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Narrow Left Bundle
QRS Branch Block

Intrinsic Cardiac Activation
(Narrow or Broad QRS)

Narrow QRS
Long PR interval

— RV Pacing
(Never narrow QRS [~160-180ms])

s

BiV Pacmg

Improvements in QRS
duration, LV
activation time and
ventricular synchrony

=<

Available Pacing Options
A

H|s Bundle Pacing
(Maintenance/Restors w QRS [~90-120m:

TV
VaYa
<N

T_

T

Right bundle branch
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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

22

Pacemaker Terminology

Chamber

Paced

Chamber
Sensed

Response
to the
sense

23
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sense

A E Iy Atria Triggered
Ventricle Ventricle [} Inhibited
n Dual n Dual n Dual
n None n None n None
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e Chamber kicked (paced) l

 Chamber watched (sensed)

* Response to sensing

!
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* Chamber kicked (paced)

« Chamber watched (sensed)
* Response to sensing

|
R
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e Chamber kicked (paced)

D
 Chamber watched (sensed) n
D

. lRes;Inse to sensing
dis i
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Single-chamber pacemaker
(RV lead)

noo
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D D D Then a delay Paces atria
Missed atrial beat
l Paces vent
t Delay vent beat
Paces vent
30
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A good pacemaker

* If pacer senses intrinsic cardiac activity P-QRS = Should not pace the
heart (Inhibit)

* If pacer senses atrial (P) w/o subsequent QRS = Should pace the
ventricle (Trigger)

* If pacer sees no intrinsic activity = pace

31

Atrial pacing V1
Sinus rhythm (75/min) Atrial pacing
I WES |~ 1 NI ' 1 = 1 = 1 =
Expected

P-wave is
missing.

Missing, or delayed, sinus impulse invokes atrial pacing.

32
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Ventricular pacing V1
Ventricular pacing

e

Missing QRS
after P-wave.

AV block (blocked P-wave), invoking ventricular pacing.
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Asynchronous Pacing

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

34
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35

Problems with Pacemakers

Sensing

36
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Sensing

OVER sensing | UNDER sensing

37

OVERsensing

* Super sensitive to any signal

* Thinks there’s intrinsic beats (when there isn’t!)

39
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OVERsensing ‘ l

* Super sensitive to any signal

* Thinks there’s intrinsic beats (when there
are not)

—~Inhibited pacing ’
—brady

40
OVERsensing
"/;‘:T>he oversensing pacemaker )
mistakes these random fluctuations
for P wave activity, and fails to pace
| this bradycardic patient
»\
41
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esitdo?

* Asynchronous mode

* Constant paced rate (doesn’t care what
native rhythm/ rate is)

* AOQO, VOO, DOO

45

What is happening?

l o0oon

46
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Cross-Talk

RO

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

Oversensing (Ventricular lead)
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UNDER sensing

48
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Failure to Sense (Undersensing)

* Can’t see intrinsic depolarization

* Can’t sense true P waves or R waves

- Paces as if there was no underlying rhythm
- Asynchronous pacing

49

Failure to Sense (Undersensing)
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Failure to Sense (Undersensing)

Pacer spikes despite normal P or QRS

I !

v V © My EKG
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Failure to Sense (Undersensing)

52
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Pacing spike

Pacing spike on T wave

Twave

3

Problems with Pacemakers
Sensing
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Problems with Pacemakers

Failure to Output
Capture Failure
Pacmg

Capture

Gaining control by force

57
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Capture

When the pacer spike gains control of impulse (P or QRS)

1

58

Failure to Capture

Wire in the

* When the pacer spike does not gener wrong place

Pacemaker
makes a spike Heart not

responding

No
depolarization

59
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Twiddler
Syndrome

- ©2017
M/

AYO
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Failure

* Wire fracture
* Exit block
* Displacement

* Ml

* Electrolyte disturbance

to Capture
e

62

Problems with Pacemakers

Output

Failure

1
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Failure to Pace (Output Failure)

No Pacing spike

64

Failure to Pace (Output Failure)

* Oversensing

* Lead fracture

* Lead displacement
* Low Battery

H

L‘\fkf
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Output failure? Oversensing?
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Undersensing

Sensing

Pacemaker
Problems

A Failure to
Oversensing
capture
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That was an
atrial
depolarization

72
#1
Oversensing
of the atrial
lead 2 PMT
73
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PMT

*Bradycardia w/ failure to
pace

37
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B Stos sensing
* Stops VT/VF sensing
* Stops VT/VF therapy (be ready to defib!!)
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Failure to Sense

Courtesy of Dr. Todd Haber
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Failure to capture
(Hyper K) Courtesy of Dr. Todd Haber
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No PM problem- Fix PVC

Courtesy of Dr. Todd Haber
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Sensing

Undersensing Oversensing

Can’t see Sees
native everything
beats as beats

Paces Does NOT
regardless pace

Failure to i Output
capture failure

Pacer
spike with

NO
P/QRS

No spike

92

42



3/26/25

Sensing

Failure to i Output
capture failure

Undersensing Oversensing

! !

v \’[ © My EKG

N n

A
|
|

0y
|
il
V

"

93

*Bradycardia 2 Magnet
*Spikes w/o capture = Chest X ray

*Paces despite native beats =2 R on T, fix
device g
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lalblaihed@som.umaryland.edu

X @LeenAlblaihed




3/26/25

i

ate

gigs
115!

Sl

s

118180

98

45



3/26/25

Sgarbossa’s Criteria
LBBB / Paced Rhythm

V1,vV2,V3

99

pulse generator

Lead in

coronary sinus

Lead in
right ventricle

100
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NO impulse =
Kick

101

102
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