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NBG Code
North American Society of Pacing
British Pacing Group
Electrophysiology Group Generic Code

CHAMBER CHAMBER RESPONSE TO
PACED SENSED SENSING
0=NONE 0=NONE O=NONE
A=ATRIUM A=ATRIUM T=TRIGGERED
V=VENTRICLE V=VENTRICLE |I=INHIBITED

D=DUAL A+V D=DUAL A+V D=DUAL T+l



Fixed Rate or Asynchronous Modes

VOO, AOO, DOO

Asynchronou

s pacing may compete with the

intrinsic rhythm

Atrial fibrillation or atrial flutter

Firing on the T wave in the ventricle.

Not not a pro

olem in the absence of myocardial

iIschemia or e

ectrolyte abnormalities.



Demand or synchronous modes

The pace maker senses the atrial impulse (p
wave) the ventricular impulse (R wave), or
both. The pacemaker is either triggered or
inhibited by the sensed signal.



Atrial demand or synchronous

pacemakers (AAl, AAT)

The atrium is paced and sensed. It is either
triggered or inhibited.

The intact AV conduction system is utilized to
achieve ventricular depolarization.

Especially useful in the setting of normal AV
conduction with atrial bradycardia:

Sinus node dysfunction, including sinus arrest.
Sinus block

Sick sinus syndrome.
Poor sensing can lead to atrial flutter or
fibrillation



Ventricular demand or synchronous

pacemakers (VVI, VVT)

The ventricle is paced and sensed, either
triggered or inhibited.

This pacing is characterized by no AV
synchrony.

Indicated in the setting of:
AV node dysfunction
Presence of supraventricular arrhythmias.

If AV synchrony (atrial kick) is needed to improve
end-diastolic filling of the LV, ventricular demand
pacing is not optimal.



Dual Chamber Demand or Synchronous

Pacemakers (VAT, VDD, DVI, DDD)

Dual pacing ensures coordinated AV
synchronous depolarization of the heart.

VAT and VDD modes pace the ventricle after
sensing atrial activity.

Sinus node function must be normal:

Patients with abnormal AV nodal function. (AV
block with normal atrial rate)



* DVI modes result in “AV sequential pacing”

* DDD mode provides for “AV universal pacing”

— Both the atrium and ventricle are paced with a
preset AV interval

— Utilized when there is AV block or dissociation but
the atrial contribution to cardiac output is
iImportant.

* Rate responsive pacemakers



Anesthetic Considerations in the

Presence of a Pacemaker

Pacemaker malfunction:
Syncope, dizziness, fatigue, chest pain.
Preoperative tests:
ECG, chest X-ray, electrolytes.
Potassium abnormalities particularly require correction.

Hypokalemia can lead to loss of capture. Hyperkalemia
can lead to ventricular irritability

To test if an implanted demand pacer by lowering
heart rate to threshold where it is set to fire

Carotid massage, Valsalva.

Magnet can be applied to convert the pacemaker to an
asynchronous mode.



A magnet should be available but should not
be routinely placed over a pacemaker

generator.

Pacemakers should be considered demand

programmable (vulnerable to reprogramming)
until proven otherwise as opposed to fixed

rate, nonprogramma
 Fasciculation should

ole.

oe avoided as they can

inhibit a demand pacemaker.

— Non-depolarizing relaxants are best as is
avoidance of shivering.



* |n the presence of electromagnetic interference
(cautery) the pulse generator can be unpredictably
reprogrammed. Current flow traversing the pacemaker
is not desirable. Bipolar cautery is safest (rather than

standard monopolar).

* Patients with DDD or VDD can develop tachycardia in
the presence of of evoked potentials, peripheral nerve
stimulators or transcutaneous electrical stimulators.
These modes should be changes to VVI or VOO

e Rate responsive pacemakers should have the rate
responsive mode deactivated prior to surgery



* Lithotripsy is safe

* MRI is contraindicated in patients with
pacemakers

— Patient is not pacemaker dependent and the MRI
must be done the pulse generator should be
turned off (OOO mode) or explanted prior to MRI.

* Radiation therapy can damage pacemaker
circuitry. If it has been utilized, pacemaker
function needs to be checked.



* DVI modes result in “AV sequential pacing”

— Both the atrium and ventricle are paced with a preset AV
interval

— The ventricle is sensed but not the atrium .

— Utilized when there is AV block or dissociation but the
atrial contribution to cardiac output is important.

— Patients with atrial bradycardia and abnormal AV
conduction

« DDD mode provides for “AV universal pacing”.
— Both atrium and ventricle are sensed and both are paced.

— There is a preset AV interval and synchronized atrial and
ventricular depolarization in patients with varying intrinsic
atrial and ventricular rates.

* Rate responsive pacemakers



Pacemaker Indications

Third degree (complete) A-V heart block

Acute MI with second degree Mobitz type Il
heart block

Severe, symptomatic sinus bradycardia
Symptomatic bifasciuar block
Any significant bradycardia with heart block
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